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RAILWAY ELECTRIFICATION IN SWEDEN. 

For several years past the Swedish Government has been 
conducting experiments in electric traction, in order to deter- 
mine whether some such system might be installed successfully 
and economically on the country’s railways, it being contem- 
plated to utilize Sweden’s many water powers for this purpose. 

Sweden is fortunate in having three and three-quarter mil- 
lion horse-power in waterfalls. much of which is favorably 
located for development. At the present time, not much elec- 
trification has been carried out in Sweden, comparatively 
speaking, but the results of experiments have been so favorable 
that it is thought that work will be begun before long which 
will ultimately convert to electrice traction all but two of the 
railways Iving south of a line one hundred and fifty miles north 
of Stockholin, The experimental work has been under the direc- 
tion of Mr. Robert Dahlander, electrical engineer for the railway 
department, and he has recently submitted a report based upon 
the results of this work. Mr. Dahlander early decided in favor 
of the single-phase system, and this svstem only is considered 
In the estimates given in his report, which appears in abstract 
on other pages of this issue. 

The scheme suggested consists. in brief, of a single-phase 
system supplied at a potential of 15.000 volts at the contact wire, 
from five power stations, Power may be transmitted either at 
90,000 volts and transformed down to the operating potential, 
or a three-wire system might be adopted, with transmission at 
30,000 volts, the step-down transformers being eliminated. The 
contact wires are to be supported from poles placed alternately 
on each side of the track where the latter is a single track. or 
opposite on both sides where the track is double. The plan 
outlined contemplates double-tracking most of the railways 
within the nest ten or twelve vears, all plans of work being laid 
out with this object in view. The total mileage to be electrified 
is about 1,300, seventy miles of which is double-tracked. 

All the power stations are to use waterfalls now owned by 
the government, but auxiliary plants, where peat will be the fue! 
used, are proposed in connection with two of the stations. The 
plans contemplate rather moderate speeds, the average express 
speed being about thirty-seven miles an hour, and the speed of 
passenger trains about twenty-eight. These, however, are said 
to be considerably faster than the equivalent speeds now main- 
tained by the steam trains. The report goes somewhat deeply 
into the financial consideration of the proposed change. The 
results are about as follows: 

The eost of the electric locomotives, there being nearly 


three hundred of these, will be about eight and a half million 
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dollars. __ Lhe, cast, -of. -the-transthission lines, power stations, 
substations: Ute; will bie" svhicthing over sixteen and a quarter 
million dollars. The cost of operating the electrical system is 
estimated at one million, five hundred and eighty thousand 
dollars, interest,-depreciation, and evervthing being allowed for. 
The cost of steam locomotives to give an equivalent service is 
estimated at seven and three-quarter million dollars. The cost 
of operating by steam would be one million seven hundred thou- 
sand dollars. These figures include interest, depreciation, and 
all other charges. There thus remains a difference in favor of 
the electrical system of about one hundred and twenty thou- 
sand dollars a year, which is seven per cent of the cost of operat- 
ing by steam. 

It is interesting to compare the last figures with the esti- 
mates given recently by Mr. W. S. Murray of the saving which 
would be effected by the single-phase system on the New York, 
New Haven & Hartford road as at present installed. He 
estimated that the saving would be about ten per cent of the 
operating cost. 

This saving which has been figured out with the Swedish rail- 
ways relates to the present time only. The computed saving for 
the year 1920 would be four hundred thousand dollars annually. 
Actually, it would probably be much more, as Sweden now im- 
ports her coal from foreign countries and the price is constantly 
this 
will avoid this expense and will be turning to advantage re- 


going up. When she uses her waterfalls for purpose 


sources which are not consumed. 


MECHANISMS CONTROLLED BY SOUND. 

In the issue of the Evrecrrican Review for December 28 
was an interesting article by Dr. Edouard Branly, describing 
the latest improvements in his tele-mechanic system, by means 
of which he controls mechanisms from a distance through the 
agency of electric waves. In this issue is given a brief descrip- 
tion of an interesting device constructed by Mr. John Gardner 
for accomplishing the same purpose, using, however, as his 
Although at first the 
two systems seem to be entirely different, the principles of 


agent, sound waves instead of electric. 
operation are very similar. Dr. Branly uses electric waves for 
affecting a coherer sensitive to such disturbances; Mr. Gardner 
uses sound waves, causing these to set into vibration a steel 
spring which in turn communicates its motion to a microphone, 
this device operating as an “anti-coherer” for sound. The change 
in the resistance of the microphone, due to the motion com- 
municated to it, is caused to close a relay so that anv desired 
action may then be brought about, and by a proper combination 
of microphones and springs a selective arrangement is secured. 

For short distances this system of control might be very 
serviceable, but the most promising application for it is that 
suggested by the inventor, which is that it be used in connection 
with submarine bell signaling, for which purpose it might be 
much more sensitive than the present type of receiver, and be- 
sides it possesses the advantage of being able to produce a visual 


signal, We are beginning to appreciate more thoroughly the 
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advantages of being able to communicate with unseen vessels. 
Heretofore the only means available were such as failed almost 
completely in fogs at the very time when they were most neces- 
sary, but to-day we have several methods available for this. We 
have the wireless telegraph and telephone svstems, as well as 
the submarine sound signals, and it should not be long before 
that most dreaded danger of ocean travel, fog, should be ren- 


dered innocuous. 
pn mea arerenseiares—amereaioun—and 


f ELECTRIC MOTORS IN CHURCHES. 


A well-recognized field of usefulness for the electric motor 
is in connection with organ-blowing in churches. A large num- 
ber of these installations have demonstrated their attractiveness 
to central stations, particularly on account of their load character- 
tistics. In the operation of ventilating fans also the electric 
motor has given the same satisfactory service in church-audi- 
torium air supply and exhaustion thať has characterized its use 
in secular institutions. Clean and noiseless, efficient and cost- 
less to hold in readiness for instant service, the motor of moderate 
capacity needs no defense in locations where the most refined 
taste and strict prohibition of noise exist. 

Few churches have made other applications of electricity than 
for ventilation, lighting, sign work in the mission field, and for 
organ operation, but an installation just completed in the new 
$200,000 First Baptist Church of Worcester, Mass., illustrates 
how much broader the field of the small motor is in such work 
than is generally appreciated. 

In the Worcester installation the church lighting is worked 
out on a thoroughly scientific basis, various arrangements of in- 
candescent lamps being used to produce effects utterly out of the 
question with gas. Translucent panel boxes with softening plates 
of pleasing color are used at points in the choir gallery and in 
the main auditorium where the light is necessarily visible to the 
congregation, and no sharp, direct ray falls upon the eve at 
any point. The general illumination, provided by incandescent 
lamps spaced around domes and archways, is distributed evenly 
without offense to the most sensitive retina. 

It is in the motor installation, however, that the newer appli- 
cations find expression. Five motors are in service, aggregating 
thirty horse-power. The largest motor drives a fan in connection 
The 


organ-blower is operated by an cight-horse-power motor, and a 


with the heating system, and is rated at ten horse-power. 


fan for the ventilation of lavatories is driven by a four-horse- 
power motor. No brooms or sweepers are used in cleaning the 
church, the installation of a vacuum cleaning system, driven by 
a four-horse-power motor, rendering this unnecessary. A vacuum 
of eleven inches is ordinarily available at outlets scattered through 
the various parts of the building, and the labor cost of cleaning 
has been greatly reduced, in comparison with the expense which 
would be necessary under the old methods of hand work. 
Perhaps the most interesting motor application in the church 
is the operation of a wood, canvas and asbestos curtain between 
the main auditorium and the Sunday-school room behind, by a 


four-horse-power motor wound, as are all the others, for 500 
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volts direct current. This curtain is about thirty-five feet wide 
and thirty feet high, weighing about three tons. It can easily 
be raised in from a quarter to a half minute, the operation being 
practically noiseless. The motor js a slow-speed machine, located 
in the loft of the church, and is controlled by a speed rheostat 
and starting box located in a locked receptacle on the wall of the 
main Sunday-school auditorium. The latter seats about 600 and 
the auditorium of the church proper, 900, so that by a single 
movement of the controller the curtain can be raised silently 
during services, and the capacity of the church increased over 
sixty-six per cent. The motor installation requires little atten- 
tion, and the church is in no way injured, either in appearance 
or in use, by these five applications of power. The load comes 
on at times when the ordinary power load is light, and is desir- 
able on account of its steadiness, no less than because of its 
non-peak characteristics. 


THE SPREAD OF WIRELESS TELEGRAPHY. 

During the reading of a paper on “Wireless Communications 
Over Sea” before the Institution of Engineers and Shipbuilders 
of Scotland, the author, Dr. J. Erskine-Murray, gave some inter- 
esung figures regarding the use of this new method of com- 
munication. From data which he had been able to get together, 
he found that there are now 1,550 wireless telegraph stations in 
operation. Of these, 195 are in commercial land stations, 170 
are on merchant vessels, 150 are installed in lighthouses, 670 
are naval installations, and fifty-five portable military installa- 
tions. These are all intended for actual service, with the possible 
exception of the military stations. The remaining 310 are 
experimental stations. 

There are, therefore, nearly 1,200 wireless telegraph stations 
in actual service, which is an excellent showing when one con- 
siders that the art is only about ten years old, and progress was 
uecessarily slow at first. 

Another significant statement was that a vessel can always 
keep in wireless communication with England as long as she is 
not more than seventy miles from the coast. We used to be told 
that a vessel sailing around Great Britain need never lose sight 
of a lighthouse, but to-day she can make a much larger circle 
and still keep in communication with land, which is more than 
mere seeing. 


AN ELECTRIC FORGE IN A MINE. 
An interesting adaptation of electric heating has been made 
In the Village Deep Mine, in the Transvaal, South Africa. The 


g, and hereto- 


drills used in the mine require frequent sharpenin 
fore it has been necessary to carry them to the surface every 
time this was required. It seems, moreover, that the smiths 
there are not anv too skilful, as they have not been able to handle 
the best quality of steel without burning it; in consequence of 
this a poorer quality has been used, as this is not so much in- 
jured by overheating. These difficulties, it is said, will he over- 
come by the use of an electric forge which has been devised. 
These forges may be operated in the mine itself, thns avoiding 


sending tools up to the surface; and thev are under good control, 
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so that there is little or no danger of overheating, Tests of the 
new forge are now being made, and the results indicate a con- 
siderable saving in labor and tools. Pf no diticulty is experienced 
im sharpening drills made of the best steel in this furnace with- 
eut damage to the material, a considerable advantage will have 
been gained for mining work. 
C 

THE EFFECT OF RADIUM ON OTHER MATERIALS. 

No much interest has been shown in Nir William Ramsay's 
announcement that the emanation from radium appeared able 
to bring about a transmutation of certain elements that his most 
recent explanation of what he has done is acceptable. At a 
recent meeting of the Society of Arts, at London, Nir William 
gave a popular lecture, eyphuning just what he believed had 
ben accomplished, He showed that radium decomposes water, 
setting free hydrogen and oxygen, and at the same time gives off 
the so-called “emanation.” The three gases may be collected to- 
gether and the emanation separated by exploding the hydrogen- 
oxygen misture, but a peculiar effect is found since there is 
always some hydrogen remaining. This effect has not been 
fully explained, for while it is possible that hydrogen-peroxide 
might be formed, this explanation does not seem to be complete. 
The emanation when collected seems to be in an unstable con- 
dition, for it immediately begins to contract, the volume being 
only one-half of the original after one and a half hours. The 
original volume can be recovered by heating, but on cooling 
contraction again takes place. The suggested explanation of 
this is that a molecular change takes place, the atoms or mole- 
cules of the emanation combining to form new molecules. ‘This 
change in volume is complicated by the more interesting change 
into helium which is taking place, one-tenth of the emanation 
going to form this element and the rest changing into another 
form of radium. 

lt was this peculiar effect of the emanation on water, produc- 
ing an excess of hydrogen, that led to Nir William's most 
striking experiment. Mr. Alexander Cameron, in studving this 
effect, said that he had found neon in the vessel after the hydro- 
gen and oxygen had been removed. Nir William, in an attempt 
to account for this, exposed a solution of copper sulphate to the 
action of the emanation, [n this case no helium was found 
in the gases, but they did contain argon, and, moreover, the 
solution of copper sulphate contained lithium’ and sodium. The 
latter might have been given up by the glass containing vessel, 
but the presence of lithium could not be explained in this way. 
It is significant that both lithium and sodium belong to the same 
chemical group as copper. while the emanation itself is an inert 
gas not attacked by any reagent, a feature which is characteristic 
of the group containing helium, neon and argon. Another con- 
firmation of these effects is the apparent change which takes 
place in the emanation set free by thorium, Here the residual 


gas is found to contain carbon-dioxide, the carbon apparently 


resulting from the degradation of this emanation itself, 

These experiments are most interesting, and further work 
in this direction will be watched closely. One difficulty is the 
scarcity of radium. The largest quantity which has vet been 
produced at once is forty-six grams, part of which Sir William 
was fortunate enough to) secure. 
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WIRELESS COMMUNICATIONS | 
OVER SEA.’ 


BY J. ERSKINE-~MURRAY. 


Although the principal subject of the 
present paper is electrical wireless teleg- 
raphy, it may be as well to commence with 
a short survey of marine communications 
in general, since, owing to a vessel’s mo- 
tion, all methods of communicating with 
it are necessarily “wireless.” In every 
case some type of wave motion is used as 
the means of transmitting the signa} or 
message. Sound, which is one of the com- 
monest, and perhaps the simplest form of 
wave motion, has served since the first 
dug-out canoe of prehistoric times was 
launched, and will continue to be of use 
as long as the human voice exists. That 
extremely simple instrument, the speaking 
trumpet or megaphone, renders communi- 
cation easy up to several hundred yards in 
moderate weather, and only fails when the 
sound is drowned by other noises, or when 
a high wind carries it upwards and back- 
wards, and sq prevents it reaching its des- 
tination. ‘The siren, though much more 
powerful than the megaphone, suffers, but 
in a less degree from the same disadvan- 
tages, and since it is slow in action and 
occasionally fails and splutters at critical 
moments, is not of much use for anything 
but the simplest of signals. One great 
disadvantage of the whistle or foghorn as 
a means of indicating the presence of a 
vessel during thick weather is that, owing 
to the quality of its tone, the air seems 
to be filled with sound, and the ear can not 
determine whence it comes. A deep note 
is essential in order that the sound may 
carry a long distance, but the quality of 
tone of an ordinary whistle or horn is 
about the worst that can be used in cases 
where it is important to distinguish the 
direction from whence the sound comes. 
What is wanted is a note rich in the upper 
harmonics, like the sound of a trumpet or 
motor horn, and not a pure tone like an 
organ pipe, to which the modern siren 
more nearly approximates. 

Submarine Signaling—For very many 
years it has been known that sound travels 
far more easily in the sea than in the air. 
The sea, except just at the surface, is 
quiet and free from turbulence; there are 
no currents running at more than a very 
few miles per hour, and vortex motions, 
which are probably the greatest hindrance 
to the propagation of sound in air in 
stormy weather, are extremely rare. In 
addition, the actual speed of transmission 


1 Abstract of r read before the Institution of 
t and dhipbuilders in Scotland, December 17, 
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of sound is much greater in water than in 
air, the values being about 1,100 feet a 
second in air, and 4,700 feet a second in 
water. It is only recently, however, that 


any considerable advantage has been taken 


of these most valuable properties of the 
sea itself. Perhaps the long delay has 
been on account of the difficulty of satis- 
factorily conveying the sound from the 
water to the ear of the listener. Recent 
experiments have, however, entirely over- 
come this difficulty, and it is now possible 
to hear in a telephone on the bridge of a 
ship the sound of a bell rung under the 
water from ten to twelve miles off. This 
system of submarine bell signaling has 
been much developed during the past few 
years, and it may be of interest to note 
that up to last July not less than 294 ves- 
sels, chiefly belonging to passenger lines 
on the North Atlantic, and seventy-four 
lightships, have been equipped with sub- 
marine bells and apparatus for the recep- 
tion of submarine signals from a distance. 
Bells which are intended to act as fixed 
points by which vessels .can find their 
course are usually made to strike a dis- 
tinctive number of strokes after the man- 
ner of a flashing light. 

This method of wireless sound signal- 
ing has already proved of great assistance 
to navigators during foggy weather, and 
the fact that it is possible by its means to 
locate the direction of the buoy or light- 
ship to which the bell is attached, with 
very considerable accuracy, from a dis- 
tance of several miles, gives it an advan- 
tage over most other signaling svstems, 
which will certainly lead to its adoption 
in the near future in all narrow waters 
where fog is of frequent occurrence. 

Sounding by Sound—Some years ago 
the writer devised a method of sounding 
by means of the echo from the bottom of 
the sea, and more recently the matter has 
heen taken up independently by an Ameri- 
can inventor. The attainment of satis- 
factory results depends on the solution 
of a simple and well-known problem, viz., 
the measurement of the short interval of 
time between the moment at which the 
sound wave is started from the ship and 
the moment at which it returns as an echo 
from the bottom. On account of the high 
velocity of sound in water the time taken 
for the echo to return from depths less 
than twenty or thirty fathoms is so short 
that it is difficult to register, but for great- 
er depths there is no difficulty on this 
account. The apparatus would therefore 
not displace the lead line, or Lord Kelvin’s 
sounding machine, except as a very rapid 
means of taking deep-water soundings, 


Vol. 52—No. 1 


such as would often be advantageous on 
approaching a coast at high speed or in 
foggy weather. 

Signaling by Light—Passing by the 
well-known methods of flag and sema- 
phore signaling, of Colomb’s flashlight 
code, and of rockets and arrangements of 
lanterns, I may mention the recent de- 
velopments of photophony, or light-tele- 
phony, a system of communication invent- 
ed by Graham Bell in 1879, but only in 


recent years brought to the stage of prac- - 


tical utility. Telephone messages have 
been transmitted by means of a beam of 
light from a searchlight to a distance of 
eight or ten miles, the sender’s voice being 
heard with perfect clearness. The system, 
however, suffers from the great disadvan- 
tage common to all visible signals, whether 
lighthouses or more complex arrange- 
ments, that they become useless during 
foggy weather and in snowstorms. It is 
somewhat strange that mariners should 
have had to depend for so long on a type 
of signal which is bound to fail just at the 
moment when its aid is most needed. The 
explanation is, of course, that up till re- 
cent vears mechanical and electrical ap- 
paratus were too much of a mystery, and 
required expert handling. This is now 
no longer the case, and means of signaling 
more certain in themselves than the older 
methods, though demanding a small modi- 
cum of technical knowledge and manipula- 
tive skill, are rapidly being added to the 
time-honored methods, and will, to a cer- 
tain extent, displace them in the future. 
Electrice Wireless Telegraphy—I shall 
not attempt a technical description of the 
apparatus used in any system of wireless 
telegraphy, but shall confine myself to its 


application to nautical purposes and to 


general principles which define its scope 
and the advantages and disadvantages of 
the various systems at present in use. In 
order to indicate the magnitude of the 
wireless telegraph system of communica- 
tions throughout the world, I have collect- 
ed the following data froin various gov- 
ernment and other reports on the subject: 


Total number of wireless telegraph sta- 
tions 1,550, which mav be classified as 
follows: 


Commercial land Stations..........ccccccceessces 195 
Merchant vessel8S........ssossessssesessoseevessoo 170 
Lighthouses, etc. «Government stations)...... 150 
Naval installations. ............. cc cece ewes eeseens 670 
Military portable installations,..............0008 55 
Experimental stationS..........s.sesosesesesesese $10 


These 1.550 stations have been erected 
by the various companies in approximately 
the following proportions: Telefunken, 
forty-one per cent; Marconi, twenty per 
cent; De Forest, six per cent; Lodge-Muir- 
head, three per cent; Fessenden, three per 
cent; other svstems>twenty-seven per cent. 
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As regards commercial land stations: 
Marconi, thirty-two per cent; other svs- 
tems, Sixty-eight per cent. 

On merchant vessels: Marconi, fifty-six 
per cent; other systems, forty-four per 
"cent. 

The actual proportions in different 
regions are verv various. On the North 
Atlantie the Marconi Company has a 
greater hold than elsewhere, though it is 
very far from having a monopoly, even in 
the British Islands. In South America, 
the West and East Indies, and on the Con- 
tinent of Europe, excepting Italy, the Tele- 
funken, Lodyve-Muirhead, and De Forest 
companies practically do all the business. 
It has, therefore, been necessary for ship- 
owners, whose vessels trade in these 
regions, to adopt a svstem other than the 
Marconi. 

General Principles of Wireless Teleg- 
raphy—These may be summed up shortly, 
as follows: 

1. The energy which transmits the sig- 
nal is propagated over the earth's surface 
as an electric wave motion. 

2. This wave motion, or alternate cur- 
rent, may be either uniform like an ordi- 
nary lighting or power current, or it may 
he in the form of damped wave trains, 
i. e€., in short series of waves following one 
another at comparatively long intervals; 
each series or train commencing strongly 
and dying out after comparatively few 
waves, In the first case a high-frequency 
alternate-current generator, or a vibrating 
electric are may be used ; in the latter, the 
intermittent spark discharge of a con- 
denser, 

3. In both cases it is necessary that the 
frequency of the current (number of al- 
ternations per second) should be high in 
order that the amount of electricity set in 
motion at each wave, and, therefore, the 
actual dimensions of the apparatus, mav 
not be too large. This will be appreciated 
when it is recollected that a small quantity 
of electricity, or any material, when mov- 
ing very rapidly, may transmit a large 
amount of energy. (A high-speed de 
Laval steam turbine is a good mechanical 
instance of this.) 
thus advantageous from an engineering 


point of view, though it is not absolutely 
Necessarv. 


A high frequency is 


4. The receiving apparatus must, there- 
fore, be capable of detecting and indicat- 
Ing currents whose frequencies are greater 
than 100,000 per second. There are now 
scores, possibly hundreds, of ways in which 
this mav be done. These mav be classed 
as follows: 

(a) Imperfect electrical contacts, or 
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coherers, whose resistance is ehanged by 
the action of the received current; 

(b) Klectrolv tie detectors, which in- 
dicate the received currents bv an altera- 
tion in polarization ; 

(e) Thermometric detectors which in- 
dicate the current through the effects of 
the change of temperature it causes; 

(d) Magnetie detectors in which the 
magnetic state of a piece of magnetized 
iron is altered by the current; 

(e) Electromagnetic detectors on the 
current balance, or electro-dvnamometer 
principle; 

(f) Valves or rectifiers, which, owing 
to their property of permitting current to 


pass more easily in one direction than the- 


other, produce a more or less unidirec- 
tional and; therefore, measurable current 
directly from the alternating current re- 
ceived; 

(g) A miscellaneous class whose meth- 
ods of action have not yet been explained. 

The best-known forms of coherer are 
(1) the Marconi, consisting of a glass tube 
of about five millimetres bore in which are 
two silver plugs about 0.5 millimetre 
apart, between which a small quantity of 
very fine nickel filings are placed. ` The 
gap is usually V-shaped to admit of regu- 
lation by merely turning the tube, as the 
filings only occupy about one-third of the 
space, and are, therefore, more or less 
crowded together according as the wide or 
narrow end of the V is uppermost. (2) 
The Lodge-Muirhead, which consists of a 
razor-edged steel wheel about the diameter 
of a threepenny bit, whose edge dips into 
mercury covered with oil, and which is 
kept revolving by clockwork. 'Fhe Mar- 
coni coherer, which is a modified form of 
Branly tube, and is also used by the Tele- 
funken Company, requires to be decohered 
by tapping or shaking it after it has re- 
corded a signal, as it would otherwise re- 
main cohered, This, though apparently a 
disadvantage, is in reality the essence of 
its success, for it is owing to this that it 
was first possible to maintain the effect of 
the passage of the high-frequency current 
long enough to obtain from it a permanent 
record of the Morse tape by means of ordi- 
nary telegraph instruments. The Lodge- 
Muirhead coherer is decohered after a 
small fraction of a second by the move- 
ment of the wheel. 

The other detectors most in use are 
Marconis magnetic detector and the 
electrolytic receiver, or barretter, in- 
vented by Fessenden. Magnetic detect- 
ors are based on the fact that a high- 
frequency current, even if of very short 
duration, may considerable 
changes in the magnetism of a fine 
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magnetized iron wire. [n Marconis form 
an endless band of fine iron wires is kept 
traveling round two pulleys. Surrounding 
one of the straight pieces between the pul- 
leys is a small glass tube on which are 
wound two coils of fine insulated wire. 
One of these is connected to the aerial 
and carth wires, and the other to a tele- 
phone receiver. Two permanent magnets 
are placed so that their lines of force in- 
clude part of the traveling iron band in 
their circuit. The motion of the band 
draws the lines to one side through the 
retentiveness of the iron for magnetism. 
The high-frequency current in the acrial 
wire, on passing through the small coil 
round the iron band, suddenly demagnet- 
izes it, or rather releases the lines of force. 
These spring back into a position at right 
angles to the band, and in so doing cut 
the coil connected to the telephone, induce 
a current in it, and thus produce an audi- 
ble click in the instrument. The motion 
of the band soon draws the lines aside 
again and renders the apparatus ready to 
indicate a new signal. The Morse “dash” 
is, of course, represented, as in all systems 
of wireless telegraphy, by a close succes- 
sion of dots. 

The electrolytic receiver, or barretter, 
depends on the fact that if a constant volt- 
age be applied between electrodes dipping 
into an electrolyte, one of which is of very 
small area, the current is, under certain 
conditions, unstable, and the sudden super- 
position of a high-frequency current causes 
a sudden and considerable increase in the 
direct current. Phe action is not yet prop- 
erly understood, though many theories 
have been stated. A telephone is generally 
used in connection with this detector, 
which is one of the most sensitive of all. 

It is noticeable that in the above list of 
detectors of high-frequency currents there 
are very few, if any, which give directly 
an audible or visible indication of the sig- 
nal. In practically every case it is thus 
necessary to have some auxiliary instru- 
ment to indicate to the operator that the 
detector has reacted. In some cases a 
telephone, syphon recorder, or Morse ink- 
er, may be used at will, in others the tele- 
phone is the only auxiliary suitable, and it 
is, therefore, not possible to obtain a per- 
manent record of a message. 

5. The waves are propagated outward 
from the transmitting station, either 
equally in all directions, or with a maxi- 
mum in one direction according as the 
aerial wire is vertical or inclined. In the 
latter case the strongest transmission is 
in the direction of the Jower end of the 
wires? This method asyused at Clifden and 


Glace Bay, Marconi’s transatlantic sta- 
tions, and at Knockroe, the Poulsen trans- 
atlantic station now building. 

The lines of electric force are in general 
attached to the ground and follow it, as 
they do a wire in ordinary linear conduc- 
tion. The resistance and dielectric con- 
stant of the ground are important factors 
in determining the distance to which it is 
possible to signal with any given transmit- 
ter and receiver. In general, the dielec- 
tric constant is the more important of the 
two, and the chief reason why it is more 
easy to transmit signals over water than 
land is that the dielectric constant of water 
is eighty, while for dry sand or rock it is 
only about five. Thus it is possible to 
transmit signals very much further over 
water with a given power than over land. 
The actual ratio of the distances is now 
calculable approximately in cases where 
the natures of the soil and subsoil are 
known. 

6. It is now easy to determine with con- 
siderable accuracy, in fact within a few 
degrees, the direction from which a mes- 
sage is coming—a discovery which may in 
the near future become a great aid to 
navigation, since any two land stations 
within range of a ship will be able, by 
making simultaneous observations, to give 
their bearings, and thus to fix the actual 
position of the vessel. In these days of 
ever-increasing speeds it is becoming more 
and more essential that the shipmaster 
should be warned, when still a consider- 
able distance away, of his approach to 
land. This has been done for some years 
by wireless telegraphy, but it is only re- 
cently that it has become possible to add 
to the warning a statement of the actual 
position of the ship at the time of sending. 

7. The speed of transmission at moderate 
distances, and the reliability of a wireless 
connection, are now both as good as the 
same qualities in an ordinary land wire. 
A proof is given by the abolition of the 
post-office wire from Hunstanton to Skeg- 
ness, England, since wireless stations have 
heen erected, and the fact that a speed of 
ninety words per minute has been attained 
between these stations. . 

8. The means of preventing interfer- 
ence betweem neighboring stations have 
heen developed to such good effect in the 
last few years that it is now possible, as 
experience shows, to construct apparatus 
which will respond only to waves which do 
not differ by more than about four per 
cent from the proper wave length for the 
station. An even greater sharpness in 
tuning has indeed been claimed by various 
workers, and may very probably have been 
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obtained. A margin of four per cent is, 
however, sufficient to render possible the 
efficient working of a very large number 
of stations in a comparatively small area 
without interference. The actual wave 
lengths to be used by ships and shore sta- 
tions have been fixed in some countries; 
and in all which are parties to the Inter- 
national Convention, the wave lengths 
from 600 to 1,600 metres are reserved for 
naval purposes; wave lengths below 600 
metres being availale for short-distance 
stations, and those above 1,600 metres for 
long-range stations. The usual wave 
length for short-distance stations (i. e., 
under 100 miles range) is about +00 
metres. The German long-distance station 
at Nauen uses wave lengths of 2,000 
metres; Poldhu (Marconi) of about 2,500 
metres, and Clifden of about 4,300 metres. 

Wireless Telephony—As, in the bridg- 
ing of the Atlantic, wireless telegraphy 
takes its place this year as a factor in the 
Jong-distance communication of the world, 
one is suddenly made aware that a new 
agent has emerged from the darkness of 
the “experimental stage,’ and has arrived 
for good. The United States Navy has 
ordered twenty-eight sets of wireless tele- 
phones for use in communicating between 
warships. To those who have followed the 
experimental work which has been going 
on during the last eight years this develop- 
ment is not a matter of surprise, but mere- 
ly a logical consequence, and now that the 
apparatus has reached so reliable a state 
that it is deemed suitable for use in war- 
fare, it is practically certain that wireless 
telephony will make such rapid strides 
that, within the next five years, the de- 
velopment will be as great as that of wire- 
less telegraphy in the past decade, and 
that in fact we shall have come in 1912 
within measurable distance of opening up 
direct telephonie communication with 
every important city on the surface of the 
globe. 

A vessel fitted with a wireless apparatus 
is practically never out of range of a com- 
mercial wireless telegraph station as long 
as it is within sixty or seventy miles of 
any part of the coast of the British 
Islands. The same is true of Europe, of 
the eastern coast of North America, from 
Labrador to Florida, and for. the whole 
Gulf of Mexico and the West Indies. There 


‘are six or seven stations at various points 


along the east coast of South America, 
and ten or a dozen stations at points on 
the Pacific coast of South and North 
America. On the route to India and the 
East, there are points of communication 
after leaving the Channel which simply 
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bristles with stations, at Ushant, Corun- 


na, all round the Mediterranean, including 
even Tripoli, Tunis, and Algeria, Port 
Said, Port Tewfik, Sauger Island, India; 
Diamond Island, Burma; the Andaman 


Islands, the Philippines, Tsingtau, China; . 


the Japanese coast, the Sandwich Islands, 
and Samoa. In addition to these stations, 
which are open for commercial work, there 
are, of course, many more which are in- 
tended for naval and lighthouse communi- 
cations only, but which would be available 
in case of emergency to any vessel in dis- 
tress. 
— 0 
The Machinery Club of the 
City of New York. 


Great progress has been made in the 
organization of the Machinery Club of 
the City of New York, and it is expected 
that the new building, the Fulton Ter- 
minal Building, the twentieth and 
twenty-first floors and roof garden of 
which the club is to occupy, will be com- 
pleted and ready for occupancy by May 1, 
1908. 

While the organization is to be called 
the Machinery Club, there will be a large 
representation of members in alied in- 
dustries. The temporary office of the club 
is at 26 Cortlandt street, New York city. 
The officers are as follows: F. H. Still- 
man, president Watson-Stillman Com- 
pany, president; R. C. McKinney, presi- 
dent Niles-Bement-Pond Company, vice- 
president; Walter L. Pierce, secretary 
Lidgerwood Manufacturing Company, 
treasurer; Theodore Waters, secretary. 

The constitution and by-laws give the 
club a possible membership of 750 resi- 
dent, 500 suburban and 1,000 non-resi- 
dent. For resident members the initia- 
tion fee is $50, and the annual dues $50; 
for suburban members the initiation fee 
is $25 and the annual ducs $25; for non- 
resident members the initiation fee is $10, 
and the annual dues $10. The honorary 
members include the president of the 
United States, the governor of the state 
of New York, the mayor of the city of 
New York, the cominandant of the Brook- 
lyn Navy Yard and the major-general 
commanding the Department of the Hast. 
The army and navy membership, which is 
unlimited, will not be required to pay an 
initiation fee, but will pay annual dues 
of $10. The board of governors has al- 
ready passed upon a large membership 
list, including prominent men in the ma- 
chinery and allied industries from all over 
the country. 
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THE PURIFICATION OF FEED-WATER. 


BY CHARLES L. HUBBARD. 


In a previous article the effects of im- 
pure feed-water were briefly discussed 
and a few simple remedies pointed out 
for purifying the water after being intro- 
duced into the boiler and for removing the 
scale after it had already formed. In the 
present article methods for purifying the 
water before it is fed to the boilers will be 
taken up. 

The impurities commonly found in feed 
water may be classed under three heads: 
Those causing the formation of scale ; 
those having a corrosive action upon the 
plates and tubes, and foreign substances 
held in suspension, which either alone or 
in combination with an alkali may cause 
foaming. 

The average heat conductivity of scale 
as shown by experiments is about three 
per cent of that of iron; hence, it is plain 
that more coal is required to generate a 
given amount of steam in a boiler contain- 
ing scale than in a clean one. The fol- 
lowing table shows approximately the in- 
crease in the amount of fuel required for 
different thicknesses of scale: 


Thickness of Scale. Increase in Fuel. 
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The principal scale-forming substance 
are the carbonates and sulphates of lime 
and magnesia. 

The corrosive impurities are compara- 
lively rare but very destructive when pres- 
ent. They act on the interior surfaces of 
both the shell and crown sheets, and are 
especially destructive to tubes where they 
enter the headers. The action is rapid 
and not easily discovered, which makes it 
important to neutralize these elements be- 
fore they enter the boiler. 

Among the more important of the cor- 
rosive impurities are: Sulphuric acid, 
carbonic acid, sulphate of iron, and the 
chlorides of lime and magnesium. 

Distilled water should also be classed as 
& Corrosive. 

Water may also contain various sub- 
stances in suspension, such as oil, organic 
matter, mud, ete., and, in fact, all matter 
which is not in solution or in chemical 
combination with the water, comes under 
this head. 

Although the various methods of puri- 
fying the feed-water may be carried on 
to a large extent in the hoilers themselves, 
- Evectricat Review, vol. li, No.2 ~ T 
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it is now quite general in the case of large 
plants to employ special apparatus for this 
purpose. Both mechanical and chemical 
treatment has been carried to a relatively 
high degree of success and the results ob- 
tained have shown a very satisfactory sav- 
ing. The purifying and softening of the 
water are doing away with the mechanical 
washing and cleaning of the boilers, ex- 
cept at long intervals, resulting in a con- 
siderable saving in repairs and labor, 
which averages, in many cases, from fifty 
to seventy-five per cent. Frequent blow- 
ing off for the removal of scale and mud 
or sludge causes a decided loss both in 
heat and water. 

The cost of purifying or softening 

plants, as it is commonly called, varies 
according to the type used and the size 
of the plant. The cost for plants below 
1,000 horse-power is estimated from $4 
to $5 per horse-power; for plants ranging 
from 1,000 to 2,000 horse-power, $3 to $4 
per horse-power, and for plants of 2,000 
to 0,000 horse-power the cost may run 
from $2 to $3 per horse-power or even 
less. In addition to the first cost of a 
softening plant there must be taken into 
consideration the depreciation and cost of 
chemicals. Where steel tanks are used 
the depreciation should not average more 
than about five per cent per year. Wooden 
tanks depreciate quite rapidly, and unless 
their cost of construction is much less 
than steel their use is not advisable. The 
chemicals used are not expensive, lime 
and soda being most commonly used. 
_ The saving made by the use of a plant of 
this kind will, of course, vary, depending 
upon the size of the plant, the nature of 
the feed-water, ete. Reports of a number 
of tests show an economy of ten to fifteen 
per cent in the item of fuel. To this 
should be added the longer life of the 
boilers and the saving in repairs. Only 
approximate estimates of the total saving 
effected can, of course, be given, but suf- 
ficient data are available to show that this 
part of the equipment is of much im- 
portance in a modern steam plant. 

The above estimate of costs of installa- 
tion applies to complete outfits for the 
chemical purification of water; simple 
heaters or filters may be all that is neces- 
sary in some cases, which will, of course, 
reduce the cost proportionally. 

The first step in any case is to have a 
chemical analysis made of the water in 
order to determine the kind and amount 
of the impurities present, after which an 
intelligent idea of the best method of 
treatment can be decided upon. 
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Boiler feed-water may be purified by 
any one or more of three ways: First, by 
heat; second, by filtering or mechanical 
means, and third, by the use of chemicals. 

PURIFICATION BY HEAT. 

This method is used when the water 
contains the carbonates of lime and mag- 
nesia in combination with carbonic acid, 
called bicarbonates, and also when the 
sulphates of lime and magnesia are pres- 
ent. These carbonates are only soluble 
in water containing carbonic acid, so that 
if the latter substance be removed the bi- 
carbonates are changed to insoluble car- 
bonates which are precipitated in the form 
of a soft sludge or mud which may be 
blown off from the bottom of the vessel 
containing the water. If this takes place 
in a boiler and the deposit is allowed to re- 
main for any length of time the heat will 
bake it into the form of scale which must 
be removed by mechanical means. The 
carbonates themselves do not form a hard 
scale, but if mixed with other impurities 
such as the sulphates, oil, ete., they become 
much harder and more difficult to remove. 

Again, if the precipitation is allowed to 
remain, the water may reabsorb carbonic 
acid gas from the atmosphere or other 
source, and the carbonates be again dis- 
solved. Carbonic acid may be driven off 
by heating the water, or absorbed by the 
use of certain chemicals. Precipitation of 
lime and magnesia is practically complete 
at a temperature of 212 degrees. 

The sulphates of lime and magnesia 
are soluble in cold water but become in- 
soluble and are precipitated when the 
water reaches a temperature of about 300 
degrees. 

The precipitation of these impurities by 
heat is not a process which begins and is 
completed at the moment the water 
reaches the necessary temperature. The 
precipitation is gradual and extends over 
a considerable period, including tempera- 
tures both below and above 300 degrees, 
but in order to secure satisfactory results 
the temperature must be kept at or above 
this point. Here, as in the case of the 
carbonates, the precipitation is liable, 
under certain conditions, to be redissolved, 
so it is desirable to draw off the purified 
water in order to prevent this. 

Of all scale-forming substances the sul- 
phates are the most to be avuided because 
of the hardness and the tenacity with 
which the deposits adhere to the tubes and 
plates. The fact that the carbonates are 
precipitated at a temperature of 212 de- 
grees, which is the temperature of steam 
at atmospheric pressures and that the ŝul- 
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phates require a temperature of 300 de- 
grees has led to the use of two types of 
heaters or purifiers. For the carbonates 
alone the usual form of open feed-water 
heater using exhaust steam may be used. 
It is also claimed that certain forms of 
closed heaters may be used for this pur- 
pose also. The objection to this type as a 
purifier is the comparatively small capacity 
and resulting rapidity of flow through the 
heater which is likely to carry the deposit 
into the boilers with the feed-water. 
Some makes are provided with special 
means for preventing this, such as settling 
chambers, filters, etc. 

Open heaters, on the other hand, usually 
have a much larger volume for a given 
rating, which allows of a slower move- 
ment of the water in passing through 
them and therefore more opportunity for 
the separation of the precipitates. A 
common form of the open-exhaust heater 
and purifier was briefly described in a 
recent article by the writer. The water is 
usually supplied at the top where it falls 
in thin sheets over a series of screens or 
trays. It here becomes heated by direct 
contact with the steam and its temperature 
sufficiently raised to cause a precipitation 
of the carbonates. The water then passes 
through a filter, usually of coke or some 
similar substance, and is brought to com- 
parative rest in a settling chamber before 
being drawn off by the pumps. In some 
cases the water falls from the trays directly 
into the settling chamber and then rises 
through the filter to a reservoir from 
which it is drawn by the pumps. 

When the water contains the sulphates 
- of lime and magnesia alone, or in addition 
to the bicarbonates, it must be heated to 
a higher temperature than can be obtained 
by the use of exhaust steam. In this case 
live-steam heaters must be used. Live- 
steam heaters, as the name indicates, use 
steam directly from the boilers and of a 
pressure not less than fifty pounds gauge, 
as this is the lowest pressure which will 
give the desired temperature. 

Live-steam purifiers vary in construc- 
tion the same as exhaust heaters. A 
typical form of the open type is shown in 
Fig. 1. This consists of a cylindrical shell 
having the interior fitted with removable 
pans. These pans are slightly dished and 
are made of thin steel plates riveted to 
cast-iron ends. The water to be purified 
enters the tee at B and is discharged into 
the centres of the two upper pans. From 
these it overflows into the second tier, 
then into the third and so on until the 
bottom of the heater is reached, after 
which it is drawn off at D and fed into 
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the boiler. The purifier is ordinarily con- 
nected to the boiler by two lines of piping, 
one (A) for supplying steam and the 
other (D) for returning the feed-water 
by gravity to some point below the water 
line, the purifier being placed at the proper 
elevation to operate in this manner. A 
drain cock is provided at C for blowing 
out, as much sediment may be removed 
in this way. The live steam after entering 
comes in contact with the cooler water and 
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horse-power. When water is heated cer- 
tain gases are given off which will ac- 
cumulate in the purifier unless some 
special means are provided for their re- 
moval. This may be done by so arrang- 
ing the piping that the feed pump may 
take its steam from the heating chamber 
when it is in use. 

In deciding upon the type of heater 
to be used in any particular case, the first 
step is to obtain an analysis of the water. 


Fie. 1.—TypicaL OPEN TYPE, LIVE-STEAM PURIFIER. 


heats it to a temperature sufficient to cause 
precipitation of the impurities; the car- 
bonates being separated first and then the 
sulphates. The form of the pans is such 
that as the water overflows it adheres to 
the under side in a thin sheet. The pre- 
cipitated impurities accumulate upon both 
sides of the pans and must be removed 
from time to time. | 

Owing to the greater intimacy of mix- 
ture of steam and water on the under 
side of the pans, the greater part of the 
deposit collects at this point, and it is 


Fic. 2.—SIMPLE FILTER. 


not at all unusual to find a deposit of 
one and one-half to two inches in thick- 
ness on the underside while at the same 
time within the pans the thickness of the 
deposit is less than one-half inch. 

It is necessary for the best results that 
the purifier be of ample size, as already 
stated, because the precipitation of the sul- 
phates is gradual and requires more or 
less time for completion. An approximate 
rule for proportioning a heater of this 
type is to allow one-half of a square foot 
of lime-catching surface for each boiler 


If only the bicarbonates are present, the 
exhaust heater is much to be preferred as 
a decided saving is made by utilizing the 
exhaust steam which would otherwise go 
to waste, unless the plant were run in con- 
nection with a heating system. If the 
sulphates are found, then a live-steam 
heater must be used if they are to be re- 
moved in this manner. Ib must be re- 
membered, however, that heating the feed- 
water will only remove those impurities 
specifically mentioned in connection with 
this particular method of treatment; other 
substances require entirely different treat- 
ment, depending upon their composition. 
PURIFICATION BY MECHANICAL MEANS. 

This method of purification is employed 
only where the impurities are mechanical- 
ly suspended in the water, such as mud, 
sand, oil, vegetable matter, etc., and may 
be done in three ways, according to the 
substances present, and the available 
space for apparatus, etc. 

The methods commonly employed for 
this purpose are: Settling in large tanks, 
filtration, and skimming. To this may be 
added the removal of oil by separators. 

In the case of small plants water con- 
taining earthy matter may be clarified by 
allowing it to stand for some time in 
settling tanks with little or no circulation, 
when the mud will be precipitated by 
gravity. Where this method is employed 
there should be at least two tanks or 
reservoirs so that while the feed is being 
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taken from one, the other is absolutely 
undisturbed until the first one is ex- 
hausted. The space occupied by the tanks 
and the time required for settling are the 
principal objections to this method and 
make it impractical for large plants. 
Again, water coming from swamps or 
streams draining large areas of forest 
often contains organic matter, such as 
finely divided vegetation, which will not 
settle and floats upon the surface; cases 
of this kind require a different treatment, 
such as filtering or skimming. There are 
several forms of simple filters which may 
he used for this purpose, one of which is 
shown in Fig. 2. This consists of a 
wooden tank having three compartments 
as shown. The main compartment has a 
perforated bottom which supports a bed 
of coke. The water enters at A and passes 
through the filter into compartment C, 
from which it passes into D and is then 
drawn by the pump through the pipe E. 
Particles of coke or sand which may be 
carried through the filter will collect in 
the bottom of chamber D. 

Sometimes hay or excelsior is used in 
place of coke. To be effective and con- 
tinuous in operation, two filters should 
be provided so that while one is being 
cleaned the other may be in use. It is 
found that the efficiency of this class of 
filters is rather low when the material is 
first renewed, but soon rises to a maxi» 
mum as the deposit gathers in the inter- 
stices of the hay or coke. As the impuri- 
ties continue to gather, the efficiency again 
decreases very slowly until a new charge 
is placed in the filter. 

(To be continued.) 
—_—_-@—__ 


Award Cat from $132,000 to $1. 


The award of $132,000 damages given 
to the Westinghouse Electric and Manu- 
facturing Company in its suit against the 
Wagner Electric Manufacturing Com- 
pany, of St. Louis, Mo., for alleged in- 
fringement of patent was cut to $1 by 
Judge Dyer in the Federal District Court 
on December 24. 

The $132,000 award was made some 
time ago by Henry H. Denison, appointed 
special master by Judge Adams in 1904 
lo assess the damages. Judge Adams at 
that time held that the Wagner company 
had infringed on a patent on one portion 
of a certain electric transformer. 

In his opinion Judge Dyer says that the 
master had assessed the damages on the 
profit on the sale of the entire transformer 
by the Wagner company, regardless of 
what percentage, if any, the part infringed 
upon bore to the whole. 
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THE TELEGRAPH SYSTEM ACROSS 
AFRICA. 


_— — —- — 


BY ALBERT H. BRIDGE. 


When Cecil Rhodes was dreaming his 
dreams and drawing out his plans for 
development undertakings of wonderful 
proportions in Africa, he laid the founda- 
tions of many great works, the completion 


of which he never lived to see. In regard 
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cent efforts to interest the British public 
financially in this matter have shown that 
it is anticipated that at some time or 
other a pretty substantial value will attach 
to this electrical concession. 

Rhodes had as a very important work 
in connection with all his African de- 
velopment schemes, the establishment of 
a svstem of telegraphic communication 
from the Cape to Cairo. And, as was the 
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ROUTE OF THE AFRICAN TRANSCONTINENTAL TELEGRAPH LINE. 


to most of these projects, it still has to 
be said that the time for their completion 
is not vet arrived and will not be for 
years to come. 

It was Rhodes whom we believe Pro- 
fessor George Forbes was able to first 
interest in suggested schemes for the utili- 
zation of the Victoria Falls years and 
years ago, before electrical transmission 
was commercially practicable to anything 
like the distances that obtain to-day. Re- 


case with so many of his ideas, he showed 
his belief in the promise of future success 
in helping in the development of the great 
continent that he handled it more as a 
personal scheme. He and his friends 
found the money, though the possibility 
of getting any return for many years was 
quite out of the question; and the doings 
of the African Transcontinental Tele- 
graph Company, Limited, formed to con- 
struct the system, were directly under his 
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guidance. In May, 1898, he was saying: 
“ They could not expect to make any 
profit until they got through to Cairo, for 
he did not think the local returns would 
pay.” 

Six years ago Rhodes died. He had 
made arrangements with the German 
government for the construction of the 
line through German East Africa, and 
of certain branch lines in that territory 
and for the working of such lines. Also 
for the other parts of the system he had 
made working arrangements with the 
British South Africa Company. But 
many things have happened since the 
work commenced which have had adverse 
effects upon the undertaking. For in- 
stance, the high submarine cable rates 
(in 1902 eight shillings and eleven pence 
per word) have been reduced to two 
shillings and six pence per word, and this 
reduction, of course, was a great obstacle 
in the way of raising further capital for 
a transcontinental line. The work has, 
however, been gradually going forward in 
spite of enormous difficulties, and in the 
accompanying map is given an idea of 
the present position. The total length of 
constructed line is 1,584 miles, made up 
of 1,389 miles of trunk line from Umtali 
to Ujiji, and two branch lines, one of 128 
miles to Fort Jameson and one to Chi- 
romo of sixty-seven miles. 

Telegraph lines are being gradually 
brought down from Egypt and the north, 
and it is expected that in the course of 
time gaps now existing will be filled and 
a through line established. Further con- 
nections with coast towns such as Mom- 
bassa and Dar-es-Salam, and the gradual 
development of the whole of Central 
Africa, are expected to add local traffic, 
but it is admitted by those in control of 
the undertaking to-day that “a long time 
must elapse before it can be hoped to 
make the line self-supporting or profit- 
earning.” 

It will easily be gathered from a glance 
at the map indicating the route followed 
that the construction of the line has been 
a work of enormous difficulty. There are 
the natural difficultics presented by the 
diversified physical characteristics of the 
country traversed, which includes low- 
lying marsh lands, swamps, dense forests 
and jungle and mountainous regions in- 
tersected with deep and wide ravines. To 
all this we may add the difficulty of pro- 
curing and maintaining transport in a 
sparscly populated country; varied and 
trving climatic conditions along certain 
low-lying portions of the route, scarcity 
of water in some of the high altitudes, 
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and damage done to the line as it pro- 
gressed by elephants, giraffes and other 
wild animals. 

The route of the existing line from 
Umtali up to Ujiji may be traced out as 
follows: From Umtali, in Southern Rho- 
desia, through Tete, in Portuguese East 
Africa, where it crosses the River Zam- 
besi to Blantyre, in the British Central 
Africa Protectorate; thence along the 
western shore of Lake Nyasa through 
Domira Bay and Florence Bay to Karon- 
ga, where it leaves the lake and strikes a 
northwesterly course across the Tangan- 
yika plateau, through Fort Hill, Nyala, 
Ikala, Fife and Abercorn to Kituta, which 
is on the extreme southeastern shore of 
Lake Tanganyika. From Kituta it pro- 
ceeds in a northerly direction, roughly 
parallel with the lake, but a few miles 
to the east. of it crosses the Kalambo river 
into German territory and passes through 
Bismarckburg to Ujiji. Here construc- 
tion has ceased and a station for the re- 
ceipt and transmission of telegrams has 
been opened. ) 

The extreme difficulty of the territory 
north of Ujiji has led to proposals that 
for a certain distance connection shall be 
made here by means of wireless teleg- 
raphy. In German East Africa, indeed, 
there is a gap of some 320 miles, and 
there are shorter gaps at one or two other 
points between Cape Town and Cairo, 
and, while it is still intended that the 
whole thing shall ultimately be completed 
in accordance with Cecil Rhodes’ plans, 
the Duke of Abercorn and his associates 
despair of bringing the undertaking 
through as a commercial enterprise. 

It may be of interest to mention that 
in the will of Mr. Beit a sum of at least 
$6,000,000 was left to be devoted to tm- 
proving means of communication in the 
Cape-Cairo region, and telegraph and 


telephone lines and wireless telegraphy ` 


are all specially mentioned. It has been 

suggested that part of that sum might 

reasonably be put toward the completion 

of this transcontinental telegraph system. 
eee eee 


Electrical Supplies for the 
Navy Department. 


The Bureau of Supplies and Accounts 
will open bids on January 14, at Wash- 
ington, D. C., for the following electrical 
supplies: 3,000 feet of round ebonite, for 
delivery at the Naval Torpedo Station, 
Newport, R. I.; miscellaneous electrical 
supplies, Annapolis, Md.; fifty arc lamps, 
400 non-watertight switches, New York, 
N. Y. 
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THE NEW GENERATORS AT THE 
LINCOLN WHARF STATION OF 
THE BOSTON ELEVATED. 


= 


TWO DIRECT-CURRENT UNITS WITH A COM- 
BINED CAPACITY OF 8,000 KILOWATTS. 


In the electric railway field one of the 
most interesting of recent installations is 
that made by the Boston Elevated Rail- 
way at its Lincoln Wharf station, where 
two Allis-Chalmers direct-current gener- 
ators of 5,400 kilowatts combined capacity 
at normal load are now in operation, after 
one of the quickest deliveries on record for 
machines of this size. 

The first of the generators, as shown in 
the accompanying illustration, was put in 
regular service October 23, which was 
eight days in advance of the date speci- 
fied for delivery, notwithstanding the fact 
that there were unavoidable delays, ag- 
gregating more than thirty days, during’ 
the period of erection, as a result of other 
work in progress at the station. The 
second machine was placed in regular 
operation November 13, eighteen days 
prior to the time specified in the contract 
for the delivery of that unit. 

On the second day following complete 
erection both machines were subjected to 
exhaustive tests under the direction of. 
Messrs. Stone and Webster, consulting en- 
gineers for the Boston Elevated Railway 
Company. These tests consisted of 
thorough full-load and overload heat runs, 
as well as commutation tests under which 
the cireuit-breaker was tripped at fifty 
per cent overload. These tests proved the 
machines to be well within the tempera- 
ture guarantees, and the commutating 
conditions were equally satisfactory. 
Each machine is capable of carrying over 
4,000 kilowatts, or, both together, over 
8,000 kilowatts, with the same setting of 
brushes as at no load, which is evidence of 
their excellent commutating characteris- 
tics. It is also worthy of mention that the 
second machine was operated under a fifty 
per cent overload the second day after it 
was put into service, the first machine 
having been carrying its required load 
regularly from the time it was first put 
on the line until these tests were made. 

These machines are so built as to satis- 
factorily meet the severe conditions of 
street railway service, which, at certain 
periods of the day, imposes large over- 
loads; consequently they have been de- 
signed to endure sudden fluctuations in 
load of any degree from zcro to the ex- 
treme limit of ‘capacity, or vice versa, 
without shifting the brushes. 

These generators, direct-connected to 
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i ie a haha engines, are of spider. The rings are composed of seg- thorough ventilation. The armature coils 
ei ne ipie compound-wound type, de- ments which are built up on the spider in are made of drawn copper strip bent into 
signed for 575 volts at a speed of seventy- such a way as to obtain the greatest pos- shape in such a wav as to be interchange- 
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with linen tape, are placed together and 
the necessary slot insulation is pressed on 
the coils by means of steam-heated presses. 

The armature coils are held on the core 
by wooden wedges and the end connection 
held down by specially designed clamps, 
thus avoiding entirely the necessity of 
band wires. A brush oscillating device is 
provided, by means of which the brushes 
travel back and forth on the commutator 
in a direction parallel with the engine 
shaft, keeping the commutator in perfect 
condition and avoiding the usual wearing 
of grooves. 

With additions made at the Lincoln 
Wharf, Harvard and Charlestown power 
stations of the Boston Elevated Railway, 
the total normal capacity of the system 
will reach approximately 50,000 kilowatts 
with ample provision for overloads. The 
work of laying out and constructing these 
improvements was placed in the hands of 
the Stone & Webster Engineering Corpo- 
ration of Boston, in accordance with the 
recommendations made by them for a sys- 
tem, embodying the generation and dis- 
tribution of power, which would provide 
both for present demands and any likely 
to be made within a reasonable time in 
the future. Direct-current generators, 
driven by steam engines, were ordered for 


the extensions so as to have them con- 
form in general design to those already in- 
stalled, thereby preserving uniformity; 
but at the same time care was taken to 
insure the building of machines fully 
equal in every way to the best designs 
evolved from modern enginecring practice. 

The Lincoln Wharf power station, where 
the new generators are installed, is the 
largest modern steam plant operated by 
the company, supplying current for sur- 
face and subway cars operated in the 
heart of the Boston business district as 
well as a large proportion of the power 
for the elevated system. As recon- 
structed, it will undoubtedly he one of the 
best plants of its kind to be found in any 
large city of the country. 


— 0 
Radium in Bulk. 


The Academy of Science at Vienna. 
says the Engineering Times, London, has 
just made the largest quantitv of radium 
yet produced-—forty-six grains. Ten tons 
of uranium and pitchblende, given to the 
academy by the government from its mines 
in Bohemia, were used in its production. 
Tts extraction cost $10,000. The academy 
will present a small fraction of the radium 
to Sir William Ramsay, the well-known 
English scientist. for experimental pur- 
poses, It will use part of it to test Pro- 
fessor Ramsav’s theory regarding the 
effect of radium in producing transmnta- 
tion of other elements. 
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The Colonna Double Electric 
Traction System. | 

To meet increased demands for traffic 
facilities, says L’Electricien (Paris), De- 
cember 14, 1907, the first step usually is to 
increase as far as possible the number of 
individual cars operating on the line, but 
eventually a stage may be reached when 
it becomes impossible to run more indi- 
vidual units, so that increased facilities 
must be obtained by increasing the capac- 
ity of the number of traveling units. For 
this purpose the multiple-unit system has 
been adopted for street railway cars, 80 
that trains may be built up when this 
scems desirable. This system is only ap- 
plicable when new equipments are to be 
purchased or when a considerable expense 
is allowable for converting the old single- 
car system. To avoid this expense Enilio 
Colonna, chief engineer of the Circum- 
Vesuvian-Naples Railway, has devised a 
simple and inexpensive system which he 
has called the double-traction system. 
This was put into operation in the pres- 
ent year on the electric railway running 
from Naples to Vesuvius, and it is re- 
ported that it has given very good results. 
This road connects Naples and the valley 
of Pompeii. The total length of the line 
is forty-five miles, of which sixteen are 
electric and the remainder operated by 
steam. A section two and three-quarters 
miles long at Naples is common to both 
steam and electric trains. Over this are 
run daily seventy electric and thirty steam 
trains. To give the increased facilities 
required it became necessary to operate 
occasionally at least two cars, but this 
could not be done successfully without 
some means of communication between 
the two motormen. It was the object of 
the Colonna system to give each motor- 
man an indicator showing him what the 
other is doing. This is done by running 
two parallel circuits through the cars. To 
each of these is connected an ammeter. 
One circuit of each car is connected to a 
shunt through which the current taken by 
the motors of that car passes, so that the 
ammeter on each car indicates the current 
taken by the motors on the other car. As 
it is not necessary that the readings of 
this instrument should be accurate, the 
long connection between meters and shunt 
is not objectionable. In operation, two 
ears are coupled together, each collecting 
current from the wire by its own trolley. 
The motorman on the front car is made 
responsible for the operation of the train, 
while the man in the rear car must follow 
the indications of his ammeter, which 
shows him what the other man is doing. 
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Each sudden deflection in the needle of 
this instrument is an indication that the 
leading motorman has moved his con- 
troller one notch. When he passes from 
parallel to series grouping of the motors, 
the ammeter gives a very large deflection. 
The duties of the rear motorman then be- 
come merely to follow with his controller 
the indications of the ammeter; at the 
same time he can watch the trolley of the 
leading car, his own trolley being taken 
care of by the conductor of the train. 
Braking is accomplished by compressed 
air, though when necessary hand braking 
may be resorted to, in which case this 
duty devolves upon the rear motorman. 
The advantages of the system are the 
increased capacity of the trains, the in- 
creased security due to the provision of 
two trolleys and four motors instead of 
two. The cost of the additional equip- 
ment required to adapt the usual system 
to this method of operation is said to be 
not more than $30. It is said that two 
cars, when thus equipped, can be operated 
much more smoothly than two steam loco- 
motives when coupled together. 


OG oe 


Pennsylvania Street Railway 
Association Revived. 

For the purpose of unifying action in 
subjects which may come before the state 
railroad commission, representatives of 
the various street railway companies in 
Pennsylvania have revived the Pennsylva- 
nia Street Railway Association. This or- 
ganization was active a short time since 
in obtaining for the trolley companies the 
right of emment domain and the privilege 
of carrying freight. In reviving the or- 
ganization, it is explained, the purpose is 
solely to bring the representatives of the 
various companies together on subjects of 
public policy. 

The board of officers, as now consti- 
tuted, is as follows: President, F. B. 
Musser, Central Pennsylvania Traction 
Company, Harrisburg; first vice-presi- 
dent, R. P. Stevens, president Lehigh Val- 
ley Transit Company; second vice-presi- 
dent, Francis J. Torrance, Washington & 
Cannonsburg Railway Company; secre- 
tary, Charles H. Smith, Lebanon Valley 
Street Railway Company; treasurer, W. 
H. Lanius, York County Traction Com- 
pany. The executive committee consists 
of Mr. Musser, Mr. Smith, Charles O. 
Kruger, Philadelphia; E. H. Davis, Will- 
iamsport, and John A. Rigg, Reading. 
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DISTRIBUTION OF LIGHT.’ 


BY OTTO FOELL. 


The different papers heretofore pre- 
sented before the Illuminating Engineer- 
ing Society have dealt with subjects of 
vital interest in the art, yet I feel that 
not enough stress has been laid on the 
characteristics of the different illuminants 
now available for commercial application. 
I mean to say that not enough attention 
has been called to the character of the 
light, as far as its distribution is con- 
cerned and its applicability for certain 
classes of work. The essential feature in 
solving problems such as the illuminating 
engineer has to deal with is a complete 
knowledge of illuminants; that is, the 
illuminating engineer must be acquainted 
with the characteristics of the different 
light sources, so that he may be able suc- 
cessfully to take up problems that might 
be given to him for his consideration and 
advice. 

The first Soaaitement is to know the 
amount of light wanted in a particular 
case, and an illuminant should be chosen 
which will not only allow of uniformity 
in design throughout an installation, but 
will also meet conditions to best advan- 
tage from an illuminating engineering 
standpoint as well as from the point of 
operating expenses. 

Generally, lamps are suspended from 
the ceiling, out of the direct vision of the 
eye. This is in accordance with an estab- 
lished principle of physiology, as the eye 
receives less strain when light is falling 
from above upon the surface which is to 
be illuminated. 

The lamps must be placed properly 
with regard to distribution and candle- 
power; that is, they must not be placed 
indiscriminately, but their location must 
be chosen to obtain the desired effect. The 
distribution curve of a light source will 
give the illuminating engineer an idea of 
how to locate and space his lamps. It is 
natural, in large interiors, that the in- 
tensity of one lamp is reinforced by light 
falling from lamps in its immediate 
neighborhood. Taking this into con- 
sideration, the horizontal illumination in 
a certain plane is easily calculated. By 
moving the lamps one way or the other, 
that illumination may be secured which 
meets as nearly as possible the seperited 
requirements. 

The best way to study a distribution 
curve for artificial lighting is by com- 
parison of the different illuminants. I 
shall therefore take up the characteristics 


_ 1 Reprinted from t i 
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of the newer light sources and compare 
their illuminating efficiency by calculating 
the illumination produced by each lamp 
in a horizontal plane. For example: A 
room, fifteen feet high, with ceiling out- 
lets spaced twenty feet apart, is to be il- 
luminated so that the intensity of illumi- 
nation in a horizontal plane, three feet 
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paper read before the Ohio Electric Light 
Association, held at Put-in-Bay, Ohio, 1906. 

The figures for Nernst lamps are re- 
sults of tests made in the laboratory of 
the Nernst Lamp Company. 

The illumination produced by two of 
each of these lamps, spaced as above, is 
given in Fig. 2, in which A represents 
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2” te 


Fia. 


from the floor, is about two foot-candles. 
In making this comparison, I assume that 
the room is illuminated, first by four- 
glower Nernst lamps, second by five- 
ampere direct-current arc lamps, third by 
250-watt “Gem” high-efficiency incan- 
descent lamps, two lamps to the outlet. 
The distribution curves of these different 
lamps are shown in Fig. 1, the Nernst 
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1.— VERTICAL DISTRIBUTION OF LIGHT FROM DIFFERENT Liaut SOURCER. 


Nernst lamps; B. arc lamps; C, the 
Gem high-efficiency incandescent lamp 
equipped with bowl reflector, and D, the 
Gem high-efficiency incandescent lamp 
equipped with distributing reflector. 
Referring to the Nernst lamp, it will 
be noted that the illumination produced 
by one lamp varies from about two foot- 
candles below the lamp to two-tenths of 
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Fie. 2.—ILLUMINATION CURVES FROM VARIOUS LAMPS. 


lamp being equipped with an eight-inch 
alabaster globe and the arc lamp with an 
opalescent inner globe and a clear outer 
globe. 

The distribution curve for the arc lamp 
was taken from a report of the committee 
for investigating the photometric values 
of the arc lamp, of the National Electric 
Light Association, submitted May, 1903 
(page 443 of Proceedings). 

The distribution curve around the Gem 
lamps is taken from F. W. Willcox’s 


a foot-candle about twenty feet away froin 
the lamp. The illumination secured from 
two of these lamps results in a maximum 
lighting intensity of 2.23 foot-candles 
directly beneath lamps and in a minimum 
illumination of 1.72 foot-candles between 
lamps; the average illumination secured 
by these lamps is 1.99 foot-candles, giving 
a total variation of 0.51 foot-candle, 
which is equal to 25.6 per cent of the 
average value of intensity. 

Referring to the curves in Figs. 1 and 
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2, it is evident that all the light used for 
actual illumination is enclosed by a cone 


sixty degrees from the normal. The rest 


of the light is thrown in the upper zone 
and is practically wasted, serving to illu- 
minate side walls and ceiling. It is a 
good practice to keep the light intensity 
on walls and ceiling low, say from 0.2 to 
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tween the lamps the intensity is some- 
what higher. 

The distribution curve derived from 
this ideal illumination curve is given in 
Fig. 4. It will be seen from it that the 
light distribution should flatten out to 
some extent up to about forty-five de- 
grees, where a maximum intensity occurs, 


Distance in Feet 


Fic. 8.—ILLUMINATION CURVE OF IDEAL LIGHT SOURCE. 


0.3 foot-candle, which is enough to relieve 
utter darkness, and whereby spotted ef- 
fects are avoided. Only in special cases 
is it desired to have a brighter intensity 
on the walls, for instance, to bring out 
pictures or other decorations. 

That means that practically all the 


and then the light intensity gradually 
diminishes until at about thirty degrees 
below the horizontal it is only about forty- 
six per cent of the intensity directly be- 
neath the lamp. 

The perfect distribution curve, which 
would give uniform illumination in a 
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Fic. 4.—DIsTRIBUTION CURVE OF IDEAL LIGHT SOURCE. 


light which is thrown by illuminants in 
a space above thirty degrees below the 
horizontal can be of very low candle- 
power to effect a good illumination. I 
have endeavored to draw a curve showing 
the illumination from a lamp as it should 
be to produce a uniform illumination of 
two foot-candles under conditions men- 
tioned. This curve is represented by Fig. 
3. By comparison it will be seen that 
the intensity below and twenty feet away 
from the lamp should be about 0.1 foot- 
candle less than the normal four-glower 
lamp will give, while in the centre be- 


plane twelve feet below lamps spaced 
twenty feet apart, is as follows: 


Degrees. 


10 100.0 
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As stated previously, however, this 
curve, although giving uniform illumina- 
tion, is not ideal, inasmuch as it does not 
provide general illumination throughout 
the room. Some light should be given out 
in the proper zones to make the room ap- 


Vol. 52—No. 1 


pear cheerful. This might be accom- 
plished by so designing a lamp that its 
distribution not only allows uniform il- 
lumination in a certain horizontal plane, 
but will also throw enough light into the 
upper zones to get the effect needed in 
lighting interiors. 

Referring again to Fig. 2, curve B, 
which shows the illumination obtained 
from an arc lamp, it will be noted that 
the contrasts are very marked, the illu- 
minating intensity varying from 0.42 foot- 
candle directly beneath the lamp to 1.50 
foot-candles midway between the lamps. 
The mean intensity obtained from these 
two arcs is 1.36 foot-candles. The total 
variation is 1.08 foot-candles, or seventy- 
nine per cent of the average illuminating 
intensity. The illumination obtained is 
far less than the required two foot- 
candles. | 

The figures for arc lamps are results 
on lamps without reflectors, as in almost 
every case arc lamps are used that way; 
but usually with an opalescent outer globe 
instead of the clear outer globe. While 
the opalescent outer globe might give a 
somewhat more diffused light than is ob- 
tained from the clear outer globe, yet the 
light intensity is less than that stated 
above. 

An inspection of the distribution curve 
will clearly indicate that a very large 
amount of light is wasted by being thrown 
in a zone where it is not needed, and 
which makes a room appear poorly lighted 
by contrast, although the intensity of light 
in a certain plane comes up to the re- 
quired amount. This effect has been 
pointed out by Preston S. Millar in a 
paper which he presented before the first 
annual convention of the Society. He 
stated that in case of indirect lighting, 
double the amount of light is required for 
reading than is needed when the room is — 
illuminated directly. 

From the foregoing, I have come to the 
conclusion that the arc lamp is not very 
well suited for interior illumination, the 
character of its distribution being such 
that the light can not be utilized to the 
best advantage from an illuminating en- 
gineering standpoint and because of the — 
cost of operation. 

To obtain the same effect as produced 
by a four-glower Nernst lamp, with high- 
efficiency incandescent lamps, two lamps 
had to be placed to the outlet. The dis- 
tribution from the incandescent lamps 
with bowl and distributing type reflectors 
resulted in an illumination pretty near 
that of the Nernst lamp. 


Referring to the curve in Fig. 2, giving 
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the illumination from Gem lamps with 
bowl reflectors, we see that the minimum 
is 1.67 foot-candles directly beneath the 
lamp and 2.07 foot-candles five feet away 
from the lamp. These figures clearly in- 
dicate that the light between lamps 
equipped with the bowl reflector is greater 
than below the lamps, when lamps are 
installed as is customary. It has been 
claimed for this distribution that it prac- 
tically. affords uniform illumination. 
This is true only where lamps are spaced 
verv far apart and at a certain height. 
In that case, however, it is evident that 
the intensity of light is naturally low 
and not suited for many plans. If a 
certain intensity of light is required 
which will enable a person to work, lamps 
must be spaced closer together, and then 
the result will be a higher illumination 
between the lamps than directly beneath 
them. It is evident from this that the 
efficiency of a lamp having a distribution 
such as that given out by any incandes- 
cent lamp equipped. with a bow? reflector 


is not the best, since the light decreases 


inversely as the square of the distance, 
and it is natural that a large amount of 
hght must be thrown sidewise which, if 
directed in a different way, might result 
in a more uniform illumination and a 
more economical installation in the num- 
ber of lamps installed and for a given il- 
luminating intensity. 

The illumination from the Gem lamp. 
with distributing type of reflector, . re- 
sembles fairly well that secured from the 
four-glower Nernst lamp, the only dif- 
ference being that the maximum intensity 
of illumination is not directly beneath the 
lamp, but about three feet away from it. 
Other examples might be mentioned. 

The spacing of the lamps will change 
the illuminating intensity more or less, 
according to the character of their dis- 


tribution, ‘That is, the closer the lamps. 
are spaced, the less uniform will be the 


illuminating intensity: the further the 
lamps are spaced apart. the less will be 
the light intensity ; while the character of 
the distribution determines, the uniform- 
itv. For an ideal illumination, the dis- 
tribution curve around a lamp changes 
with the height at which the lamps are 
suspended, and with the distance the 
lamps are spaced. That is, no distribu- 
tion curve can be determined which will 
give uniform illumination on all hori- 
zontal planes. 

The examples given above are guides 
to what can be accomplished with a 
proper light distribution, and they show 
what is wasted from improper character- 
istics, 
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I want to point out very forcibly that 
it is a downward distribution which gives 
the most eficient lighting, as far as op- 
erating expense is concerned, and which 
also gives the most uniform lighting, by 
the application of such auviliary devices 
as may he necessary to obtain that dis- 
tribution curve which can not be obtained 
from certain lamps by virtue of their con- 
struction. 

This consideration brings to mind 
again the question of what is the proper 
way of rating and comparing illuminants. 
It is an established custom that the rat- 
ing of any illuminant shall be according 


to its meai spherical candle-power. That 


is, by the total flux of light measured all 
over the surface of a sphere, with the 
However, I 
regard such a rating as wrong in prin- 


light source in its centre. 


ciple. inasmuch as it does not give an idea 
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of the value of a damp for practical il- 
lumination, and, furthermore, such a 
rating is wrong, generally speaking. be- 
Cause a light source MWAN be of high 
spherical candle-power, Vet when equipped 
with accessories to direct the light where 
needed it is much lower in elliciency than 
a damp which may give, by virtue of its 


design and construction, a better distribu- 


tion. 
I have pointed out in the above eN- 


amples what an ideal distribution: curve 


should be. AN that is required is light 
in a zone, sav twenty degrees below the 
horizontal. and for this reason the value 
of. a light should be determined and com- 
pared on the basis of mean zonular candle- 
power, the zone to extend up to twenty 
degrees below the horizontal. 

A man who provides Hainination is not 
buving efficiency, but is buying light, and 
that lamp will appeal to him as the best 
which gives him the best illunnnation at 
the least expense to himself. Inasmuch as 


such a lamp must have a downward dis- 
tribution, the only fair way to compare 
iHuminants is to consider the illuminat- 
Ing power, and that is very well expressed 
bv establishing a rating of mean zonular 
candle-power, or better, of mean hemi- 
spherical candle-power. This is in line 
with the proceedings of the German Elec- 
trical Society, which some time ago 
adopted such rating as the proper basis 
of comparing lamps. 

— 0 
Radiotelephone Apparatus 
on Shipboard. 

The accompanying illustration shows 
the de Forest radiotelephone apparatus as 
Installed on the bridge of the U. S. SN. 
thode Island. This picture is typical of 
the installations on each of the sixteen 
battleships and torpedo-boat destrovers 
which are now en route to the Pacifice 
under Admiral Evans. 


The apparatus for the entire twenty- 
eight installations was constructed, in- 
stalled and tested within six weeks, a re- 
markable performance considering the 
many unforeseen difieulties attendant on a 
work of such novelty. During the pre- 
liminary trials at Fortress Monroe, under 
the personal supervision of Dr. de Forest, 
messäges were exchanged up to a distance 
Of fifteen mules, and when the fleet sailed 
from Fortress Monroe communication was 
manntainel up to thirty miles. Subse- 
quent reports state that the apparatus was 
fulfilling expectations, and that the vari- 
ous orders between the vessels of the fleet 
were being transmitted by this means. 

The United States Signal Corps has two 
de Forest radiotelephones installed, one at 
Fortress) Monree and the other on the 
mine-planter tug Ringgold: this tug 
tows the target in target practice, and it 
is the purpose of the signal corps to re- 
port immediately the results of the shots 
as obseryed on the Ringgold during target 
practice. 
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A NOVEL SINGLE-PHASE MOTOR 
INSTALLATION. 


AN INTERESTING EXAMPLE OF THE 
ADAPTATION OF SINGLE-PHASE MOTORS 
TO THE DRIVING OF TEXTILE MACHIN- 
ERY. 


An interesting example of the applica- 
tion of single-phase motor to the opera- 
tion of textile machinery, and one that 


Fig. 1.—PICKER DRIVEN BY SEVEN 
HORSE-POWER INDUCTION Motor, 


Fie. 2.—DRAWING Frames DRIVEN 


is worthy of notice, is found in the fac- 
tory of the Ayvad Manufacturing Com- 
pany, of Hoboken, N. J. The product of 
this company is the well-known “water 
wings,” a device used by bathers and be- 
ginners in swimming to assist in floating 
the body. The style of drive used 
throughout is what is commonly known 
as the “group drive,” in which a number 
of machines are driven by a motor from 
countershafts. The electrical installation, 


AND ONE-HALF 
IN Factory or 
AYVAD MANUFACTURING Company, Hospoxen, N. J. 


BY ‘TEN Horse- 
PowEr, 220-VOLT, SINGLE-PHASE INDUCTION Motors. 
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consisting of nine single-phase induction 
motors, of a total capacity of seventy-five 
and one-half horse-power, was furnished 
by the General Electric Company. The 
type of motor used is one re- 
cently developed by the above 
company for operation on sin- 
gle-phase circuits and is known 
as the Form “KG.” 

The conditions in- 
fluencing the final de- 
cision in favor of the 
single-phase alternat- 
ing-current motors 
were that the factory 
was located in a part 
of the city supplied 
with single-phase al- 
ternating current for 
lighting and that the 
motors used must op- 
erate without affecting 
the lights on the same 
circuit; also, that all 
sparking of motors 
must be entirely elimi- 
nated. This last condi- 
tion is one peculiar to 
textile mills, for in the 
early stages of cloth 
manufacture the cot- 
ton is in a highly in- 
flammable condition, 
and the least spark 
might start a disas- 
trous fire. A thorough 
investigation of the 
single-phase motor 
finally selected satis- 
fied the manufacturers 
that all conditions 
were met in the design 
of the motor, all com- 
mutators and brushes 
being eliminated. 

Until this year the 
practice of the Ayvad 
Manufacturing Com- 
pany was to buy the 
cloth used in the man- 
ufacture of their prod- 
uct from textile mills, their 
factory converting the fabric 
into the finished product. Since 
it was impossible to properly 
inspect every yard of the cloth 
for flaws, there often resulted 
a product of inferior quality. Delays in 
shipment and in transportation further 
added to the difficulties of manufacture. 

To avoid all delays and to insure a good, 
uniform quality of cloth, a complete tex- 


duced forms a profitable side line. 
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tile equipment, from picker to loom, was 
installed. The textile equipment now 
enables them to operate the factory during 
the entire year, where heretofore only six 


Fia. 3.—Sprinninc FRAMES DRIVEN BY TEN HORSE- 
POWER, SINGLE-PHASE INDUCTION MOTORS. 


Fic. 4.—Looms Driven BY TEN Horsk-PoweER, SINGLE 


PHASE INDUCTION MOTOR. 


Fia. 5.—Pony CYLINDER Press DRIVEN BY FIVE HORSE- 
Power, SINGLE-PHASE INDUCTION MOTOR. 


months’ operation was sufficient to supply 
the demand. Any excess of cloth pro- 
The 
factory when in full operation will fur- 
nish employment for about sixty persons 


January 4, 1908 


and will require an average of about 5,000 
pounds of cotton weekly. 

The different views shown herewith 
will give some idea of the adaptability of 
the single-phase motor to the driving of 
textile machinery. 

The view of the “picker” room, as 
shown in Fig. 1, gives the method of 
countershaft connection to the motor. 
The power required for running the 
“picker” is about seven and one-half 
horse-power. The “picker” room was 
built as an annex to the main factory, and 
to provide sufficient light for working, a 
skylight was placed in the roof and the 
walls painted white. 

The two ten-horse-power motors shown 
in Fig. 2 drive separate line shafting, 
from which are driven the carding ma- 
chines, drawing frames, roving machines 
and fly frames. 

In this same room the lines from the 
power circuit enter through the necessary 
switches, protective devices, measuring in- 
struments, ete. 

In Fig. 3 is shown a view of the spin- 
ning room and two of the three ten-horse- 
power motors driving twelve spinning 
frames, with a total capacity of 3,000 
spindles. The third motor, not shown in 
the view, drives a “spooler” and one warp 
machine. All motors are installed on 
platforms suspended from the ceiling and 
drive the spinning frames through coun- 
tershafting. Sheet-iron arches over the 
passageways protect employés from acci- 
dental contact with the belts. In the 
background of the picture may be seen 
the starting boxes for the motors. All the 
starting boxes are installed on slate panels 
with a backing of sheet asbestos. 

In the view of the loom room, shown 
in Fig. 4, may be seen the ten-horse-power 
motor driving the looms. It was calcu- 
lated that about seven and one-half horse- 
power would be required to drive the 
looms and a “slasher” not shown in the 
view. This leaves an ample margin in 
additional horse-power should it be found 
necessary to install other looms. 

The five-horse-power motor shown in 
Fig. 5 drives a “pony” cylinder press, 
also line shafting from which are driven 
cutting presses and other special machines 
used in shaping and finishing the “wings.” 
The printing press is used for printing 
the design on the cloth and also for 
printing advertising pamphlets and cir- 
culars, On this same floor a three-horse- 
power motor drives a group of special 
sewing machines. 

The entire plant is well equipped, 
roomy and modern in every respect. 
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While an excellent example of the 
methods in which single-phase motors 
may be advantageously applied to the 
operation of textile mulls, it also brings 
forward to central station managers tne 
possibilities existing in territories reached 

by single-phase distribution lines. 
lt is expected that the adoption of the 
electric drive will result in a maximum 
output with minimum operating and 
maintenance expenses, as has been proved 
In similar cases, to say nothing of the 
additional auvantayes of cleanliness and 
flexibility that go far toward making 

popular this method of machine drive. 
ae eee 
The Industrial Outloo 


“It is daily becoming more apparent,” 
said President W. H. Whiteside, of the 
Allis-Chalmers Commany, in a recent in- 
terview, “that the general business of the 
country has not been so seriously injured 
by the recent sudden financial depression 
as the public has been inclined to believe. 
And 1 am firmly of the opimon that the 
thing now most necessary is to iousen tie 
chains of conservatism and give courage an 
Opportunity to assert itself and make ad- 
vances consistent with the generally pros- 
pelous conditions and well-distributed re- 
sources of the country. As the production 
and use of basic machinery, such as prime 
movers for the generation of power, is 
a very potent and leading factor in our 
commercial activities, very naturally it is 
one of the first lines of business to be af- 
fected when the pendulum swings from 
optimism to pessimism, and likewise the 
first to feel the effect when the change 
in sentiment again manifesta itself. 
The number and character of inquiries 
Which our offices, located in the prin- 
cipal commercial centres of the country, 
have conyine- 


recently been receiving 


ingly demonstrate a return of con- 
fidence, and bear evidence that not 


only a diversified but a large volume of 
business will be offering ere the middle of 
the first quarter of 1908 has been passed. 

“Until within a few months manufac- 
turers everywhere in the United States 
found themselves urgently in need of in- 
creased facilities for carrving on their own 
business, and when they are again called 
upon to supply the normal demands of 
business, and to replenish stocks in the 
hands of jobbers and retailers, many of 
which are now nearing the point of deple- 
tion, they must, of necessity, again work 
their plants to the full of their present 
capacities, and add increased machinery 
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equipment, the plans for which in numer- 
ous instances are already well matured. 

“The railroads of the country, who-c 
policy of retrenchment has continued for 
approximately a vear, notwithstanding the 
largest offerings of tratlic, with resultant 
increased earnings, in their entire history, 
must shortly be compelled to again enter 
the market and make large expenditures 
for renewals, including train equipment, 
steel rails and general supplies. This, 
coupled with the approaching need for 
the renewal of, stocks of metal employed 
in all branches of industry, which, through 
shutdowns of furnaces and smelters and 
the continued use of iron, steel and copper 
for current consumption, have now been 
lowered very near to the minimum, and 
giving due consideration to the large bal- 
ance now in our favor in our commerce 
with foreign nations, and to the well-dis- 
tributed revenues from our exceptionally 
large agricultural products, can not fail 
to create an early demand for new ma- 
chinery and auxiliary equipment. 

“The outlook is, therefore, distinctly 
encouraging.” 

—__<@.___ 


American Institute of Elec- 
trical Engineers. 


The next meeting of the American In- 
stitute of Electrical Engineers will be 
held in the auditorium of the Engineering 
Societies Building, No. 33 West Thirty- 
ninth street, New York city, Friday, 
January 10, 1908, at 8 P. M. 

The following papers will be presented 
for discussion: 

1. “The New Haven System of Single- 
Phase Distribution, with Special Refer- 
By W. S. 
Murray, electrical engineer, New York, 
New Haven & Hartford Railroad. 

2. “A Single-Phase Railway Motor.” 
By E. F. Alexanderson, electrical engi- 
neer, General Electrie Company, Schenee- 
tady, N. Y. 

A special meeting of the Institute will 
be held in the auditorium of the Engi- 
neering Societies Building, Friday, Janu- 
ary 24, 1908, at 8 P. M. 

At this meeting the following papera 
will be presented for discussion: 

1. “Electrical Engineering Education.” 
By Charles P. Steinmetz, chief elec- 
trician, General Electric Company, Sche- 
nectady, N. Y. 

2. “The Best Engineering Education.” 
By Charles F. Scott, consulting engineer, 
Westinghouse Electric and Manufacturing 
Company, Pittsburg, Pa. 


ence to Sectionalization.” 
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THE ELECTRIFICATION OF THE 
SWEDISH STATE RAILWAYS.' 


THE REPORT OF THE CHIEF OF THE 
ELECTRICAL DEPARTMENT, 


That Sweden is in earnest as regards 
the adoption of electric traction on a con- 
siderable portion of the state railways has 
been made evident by the recent purchase 
by the government of various waterfalls ; 
nor can this action cause any surprise 
when one realizes that the aggregate power 
of the Swedish waterfalls is estimated at 
3,773,000 horse-power, after the requisite 
regulation has been effected. Although 
some other countries are ahead of Sweden 
as regards the electrification of their rail- 
ways at the present moment, there is rea- 
son to believe that the latter country will 
soon make a decided and comprehensive 
move toward overtaking them, and an 
elaborate and exhaustive plan has been 
officially prepared for this purpose. At 
the same time the electrical working of 
the small section which was set aside for 
tests has given most satisfactory and en- 
couraging results. 

These tests, which have attracted a con- 
siderable amount of attention, have just 
been brought to a close: and it is officiall y 
admitted that the results must be looked 
upon as absolutely satisfactory, so that the 
electrification of a large portion of the 
Swedish state railways is likely to be taken 
in hand without any delav. The Swedish 
Riksdag having voted a sum toward this 
experimental working, a start was made 
in 1905; but it was not until 1906 that 
the working of the experimental line be- 
gan in earnest under the auspices of 
Robert Dahlander, the chief of the elec- 
trical department of the state railways. 
The two main issues of the test-working 
were to ascertain whether electric traction 
was practical and suitable; and, secondly, 
its economic results as compared with 
steam. The reply to the first question 
was arrived at readily and unhesitatingly 
In favor of electric traction, nor are the 
pecuniary advantages of the latter system 
inconsiderable. Apart from this, great 
stress is laid upon the fact that the 
Swedish state railways, when electrically 
worked, will be no longer under the neces- 
sity of importing foreign coal. Mr. Dah- 
lander soon arrived at the conclusion that 
the only system which was likely to answer 
was the single-phase current with high 
tension. There was not very much prac- 
tical experience elsewhere to fall back 
upon as regards this system, for it was 
only introduced in Germany in the vear 
1902. In spite of predictions to the con- 
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trary, the system, however, answered re- 
markably well. The electric traction was 
put to the test on two lines: Ntockholm- 
Järfoa and Tomteboda-Vörtan, and a 
temporary power station of 540-horse- 
power capacity was erected at Tomteboda. 
The motors put on came from different 
works, German and American. The work- 
ing has been perfectly rational, and on a 
sufliciently large scale to form the basis 
of exact and exhaustive calculations, and 
everything points to the attainment of 
most satisfactory results when the system 
is adopted over a larger area. 

In the following paragraphs is given an 
abstract of the report prepared by Mr. 
Dahlander, as the basis of a scheme for 
the whole country, with two exceptions. 

The decision in question affeets all the 
railways south of Bollnäs (some 150 miles 
north of Stockholm), with the exception 
of the three following lines: TLaxa-Char- 
lottenburg, Orebro-Svarta, and Gothen- 
burg-Stromstad, which sections for sundry 
reasons have not been included in the re- 
port. The large system of railways that 
comes under the scheme will, it is pro- 
posed, be supplied with electricity from 
five power stations at the Karsefors, the 
Trollhättan (both on or near the West 
Coast), the Motala, the Hammarby (hav- 
ing a central position), and the Alfkarle- 
by Fall (near the East Coast and more 
northerly than the rest). The number of 
transformer stations is about thirty-five. 
It is distinctly pointed out that as the 
electric working is more economical with 
a large traffic, the calculations based upon 
the present available statistics do not com- 
pare favorably with what may be the 


state of affairs some vears hence, when the 


electrification may have been brought 
about. 

The traffic mileage of the railways in- 
cluded in the present scheme amounts in 
the aggregate to some 1.300 miles, of 
which there are 1.280 miles single line, 
seventy miles double line, besides 440 
miles of sidings. Owing to the increase 
of the traffic it will, no doubt, be neces- 
sary to build more double lines and to 
imcrease the mileage of the sidings. This 
latter increase is put at forty-five per cent, 
and it is taken that the lines on which an 
increase of sixty per cent in the traftic 
(which, according to recent experiences, 
may be expected by the vear 1920) makes 
the increase necessary, carry an annual 
traffic of 300,000 carriage-axle kilometres 
per kilometre of rail, and would have been 
transformed into double lines by the vear 
1920. On this basis the lines Stockholm- 
Gothenburg, Stockholm-Bollnis, Katrine- 
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holm-Malmo and Hallsberg-Frévi_ will 
have been made double-tracked at that 
time. This surmise, it is pointed out, 
makes the calculations look less flattering, 
inasmuch as the cost of the electric con- 
ductors is only slightly increased through 
increased traffic, while the second road 
means an increase of cost under that head 
of forty per cent. A larger calculated in- 
crease in the traffic of, sav, 100 per cent 
or more would also make the calculations 
look better than one of sixty per cent. 

The electric conductors are intended to 
carry a pressure of 50,000 volts in the 
feeders from the power stations and 15,- 
000 volts in the contact wires. The elec- 
trie wires will be attached to wooden 
poles placed at a distance of eighty-three 
feet on the single-rail lines, alternately 
on the right and the left side of the rail- 
way. The number of poles per mile will 
consequently be sixty-four for single lines 
and 128 for double lines: at sidings one 
pole will, as a rule, serve for two wires, 
making an average of forty per mile, this 
making a total of 106,000 poles with the 
lines as in 1905, and 162.000 in 1920. The 
contact wire is so attached that should any 
fault arise in bracket or insulator, it can 
stand without one alternate pole while the 
repair is going on. The sectional area of 
the contact wire will be 130,000 circular 
mils for all principal railway lines, and 
100,000 circular mils for sidings. The 
height of the contact wire above the sur- 
face of the rails is to be twenty feet, ex- 
cept in tunnels and under bridges, where 
the height will have to be reduced. The 
caleulated cost includes the raising of 
bridges and of tunnels to at least eighteen 
fect. The contact wires have double insu- 
lators. 

Tke power wires along the railway lines 
are to be attached to the same poles as 
the contact wires, but higher up, so that 
the latter can be repaired without inter- 
fering with the formers transmission of 
éloetrié current. This arrangement will 
necessitate comparatively high. poles, say 
forty feet, on the ordinary railway lines, 
and thirty-three feet on the sidings. Re- 
tween the waterfalls and the state railways 
there are to be two lines of power wires, 
independent of each other, on supports of 
iron fixed in concrete. The distance be- 
tween these is put at 366 feet, and every 
ninth support will be stronger than the 
others. 

All the transmission lines are calculated 
to be constructed with as complete reserve 
arrangements as possible. From all the 
power stations except the one at Hammar- 
by the transmission Hnes will proceed in 
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two directions, and, as already stated, each 
with two independent sets of wires. From 
the point where these wires reach the rail- 
way double power lines will be installed, 
one on each side of the railway. These 
power lines feed the 


stations, of which there are to be thirty- 


will transformer 
seven, Iving along the railways at a dis- 
tance of some thirty miles from each other. 
These transformer stations in their turn 
will feed the contact wires in two direc- 
tions, so that each point, under ordinary 
circumstances, receives current from two 
sides. The contact wires on a few shorter 
sections, which only receive current from 
one side, will have instead two feeding 
wires, coupled parallel with the contact 
line, one on each side of the railway. 
Each of the four  power-transmitting 
wires running along the railway will be 
able to be automatically switched off 
between each two transformer stations, 
These four 06-inch square wires will also 
go to those parts of the railway which are 
furthest away from the power station, and 
which consequently adjoin the area of the 
next power station, in order to enable the 
one power station to help the other by 
taking over the working of the nearest 
portion, 

The wires along the railway are so cal- 
culated that the normal de- 
crease of pressure, even with the most 


maximum 


unfavorable train arrangements, shall not 
exceed fifteen per cent, inclusive of four 
per cent drop in the transformers of the 
substations, These calculations are based 
upon the highest possible number of trains 
and of weight per train, and the most un- 
favorable position of the trains. 

In explanation of the calculation of 
costs. some particulars are given in the re- 
port. “The interest is put at 3.8 per cent. 
The price of copper was very high at the 
time, and has been put at thirty cents a 
pound for ordinary hard-drawn wire, and 
thirty-one cents a pound for contact wire; 
ten per cent has been added to the weights 
for various losses. The depreciation has 
been put at 0.7 per cent for all other 
copper than that of the contact lines, 
Where the figure is 2.5 per cent: the figure 
for the insulators has been put at six per 
cent, The life of the poles has been put 
at twenty vears: although the life of poles 
impregnated with oil, according to the 
experience of the German state telegraphs, 
exceeds that period. On account of the 
doubling of the tracks, or from other 
causes, all poles are expected to be re- 
moved in ten vears’ time. The deprecia- 
tion figure for heavy painted ironwork is 
puf at two per cent, and 2.50 per cent for 
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smaller ironwork. The cost of men at the 
transforiner stations is calculated at about 
$2200 per station, and close upon $87.50 
per mile of such power line as does not 
run along the line. The cost of the trans- 
former stations themselves, without the 
transformers, is put at about $16,250 
(about eight per cent dearer in 1920), 
The maximum effect of the transformers 
is placed at 1,500) kilovolt-amperes, and 
the cost of each at $11,500; the number of 
transformers for each station varies from 
two to tive, one being intended as reserve. 

The electric wires are, as alrgady stated, 
calculated for a pressure of 50,000 volts 
in the power wires and 15.000 volts in 
the contact wires. The adoption of a 
third-wire system with 2? X 20,000) volts 
in the power Jines, and 20,000 volts in the 
contact lines has been suggested, in which 
ease the transformer stations could be 
avoided and the contact wire divided into 
sections, which were fed alternately from 
the one or the other power line. Instead 
of transformer stations, pressure-dividing 
transformers would have to be installed at 
certain places in order to reduce the drop 
of pressure in the rails. In this case con- 
siderably more copper would be required, 
but, on the other hand, so much would be 
saved by the transformer stations that this 
system would effect a saving of some $24- 
300 to $29,200 a vear; but, failing ex- 
haustive information about the latter, the 
former system has been adhered to in the 
calculations. 

The cost of removal of telephone wires, 
and possible alteration of telegraph wires, 
is put at about $630 per mile of railway 
line: and a sum of $267,000 has been put 
aside for sundry expenses, such as new 
telephone wires, crossing: rivers, ete; A 
further sum of $401,000 has been reserved 
for management of work and general ex- 
penses. 

Water-power stations are proposed, built 
at the Karsefors Fall, in the River Lagan: 
Trollhättan Fall, in the Göta river; 
Motala river, between Norrby Lake and 
Roxen: Hammarby Fall, in the River 
Jiislean, Alfkarleby Fall, in the 
Dalar river. These falls now all belong 
to the state, and the power calculations 
are subject to the requisite water regula- 
tions. The different power stations are 
Intended to supply the following railway 


and 


sections with power: 

The Narsefors station ìs to provide 
power for all state railways south of 
Falkenberg and Stockarvd. The seheme 
also embraces a peat power station in the 
province of Smaland, although the latter 
is not required for the present-day traflie. 
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From the Karsefors station it is proposed 
to carry power lines to Laholm and Ousby. 

The ‘Trollhattan station will supply 
power to the Falkenberg-Gothenburg- 
Laxa line, the Falköping-Niässjö and the 
Sköfde-Karlsborg line; power wires will 
be carried to Gothenburg and Falköping. 

The Motala station will provide power 
for the Stockarvd-Gnesta and the Mjölby- 
Hallsberg line; power lines are to be car- 
ried to Linköping and Karlshy, 

The Hammarby Fall station will sup- 
ply power to the Laxa-Katrineholm and 
the Hallsberg-Frövi line, with a power 
line to Ervalla. It is proposed to con- 
struct an auxiliary peat power station for 
the last two stations in the vicinity of 
Katrineholm, but this will not be required 
until 1920, 

The Alfkarleby Fall is intended for the 
(Gnesta-Stockholm-Bollnis section, and the 
Krvlbo-Frévi line, besides. the Kilafors- 
Stugsund line, by means of power lines 
to Storvik and Upsala. A special power 
line will be carried between Potebro and 
Saltskog. so as to obtain a direct high-ten- 
sion connection without having to take it 
throngh Stockholm. 

The calculated average speed per hour 
is thirty-seven and one-half miles for ex- 
press trains, twenty-eight miles for pas- 
senger trains, and twenty miles for freight 
trains, which is considerably faster than 
the present actual speeds. With refer- 
ence to varving power required, mt would 
seem that fifty per cent would cover the 
INaXimum excess power above the average 
powers an exception is made for the Af- 
karleby station, where a maximum excess 
of sixty per cent is reckoned on: the 
heaviest passenger trathe is at Christmas 
the freight trate 
generally in March. The maximum power 


time, and heaviest 
requirement for train service is calculated 
according to the average effect of a maxi- 
mum day with the most unfavorable train 
The requirements of elec- 
tricity for lighting and warming were 
calculated on the basis of a two-axle pas- 


combinations. 


senger car with sixteen ten-candle lamps, 
requiring 0.6 kilowatt, and a double-truck 
with thirty-five ten-candle lamps requir- 
ing 1.25 kilowatts: for the lighting of the 
stations an are lamp is caleulated for each 
2.0000 feet of sidings. The energy re- 
quired for heating the train is put at 
thirty kilowatt-hours for first heating of a 
double-truck and eight to ten kilowatts 
constant for maintaining the heat while 
running: these figures should be halved 
for two-axle cars, 

The cost of the warter-power stations 
and thedro working, Nas sheen hased aipon 
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the calculations of an eminent Stockholm 
firm of engineers, with some additions, at 
Motala, of $267,000 for compensation for 
flooded. lands and for a portion of the 
water regulation, and at Hammarby power 
station of some $53,500. The rates and 
depreciation have also been raised, vtz.: 
to eight per cent for machinery and in- 
struments, 2.5 per cent for water-control- 
ling works, two per cent for buildings, 
and 0.7 per cent of purchase moneys, 
compensations, ete. At Alfkarleby a value 
of about $670,000 has been put on the 
natural power which will be exploited for 
the railways, and this sum is to be 
amortized at 0.7 per cent, like other 
similar values. The cost for the power 
from Trollhättan has been estimated ac- 
cording to calculations based upon the 
actual cost of power for the state, with 
the value of the natural power added. 
The peat power stations are intended to 
assist the water-power stations on the com- 
paratively few davs of maximum traffic, 
and to form a reserve for those stations 
in cases of an insufficiency of water, ete. 
The peat power stations, according to the 
plan, will be fitted with stcam-turbine 
generators, each, station having a capacity 
of 4,000 horse-power. As these stations, 
however, are likely to be very little used 
by the railways, power can, no doubt, be 
sold to other users, although this has not 
been reckoned in the calculations. The 
depreciation has been put at six per cent 
for machinery, and two per cent for build- 
ings. The calculated cost of fuel, reckoned 
upon twenty days’ full working, is based 
on 5.5 pounds peat per horse-power-hour, 
and a price of $2.64 for a ton of peat. 
For unforeseen expenses a sum of $380,- 
000 has been added as an aggregate for 
all the power stations. 

The aggregate cost, based upon the 
traffic of the year 1905, amounts to: 


Electric lines, transformer stations, etc ..... $9,900,000 
Power stations .........ssccssvenccescsesescens 6,480,000 
Total BEREE APEE ETE $16,8£0,000 


With sixty per cent larger traffic, which 
is expected by the year 1920, the figures 
will be: 


Electric lines, transformer stations, etc...... $12.700.000 
Power stations .........ssosesssessessosssreses 7,400,000 
Total........... RAA E EENT $20,100,000 


The expenditure, based on the traffic of | 


the year 1905, amounts to: 


On electric lines, transformer stations, staff 


Of men, etC ....sssssseessssesee NS $785,000 
At power stations............ cece cee eeeeee 608,000 
Management...... dee O meena E 27,000 

TOCA i shin the Genes e Prete ese e AnA a Eh $1,867,000 


The annual expenditure, based on an 
increase of sixty per cent in traffic, as 
expected in 1920, amounts to: 
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On electric lines, transformer stations, staff 


of men, etc............. + Tider Aan ses $925,000 
At the power stations...........c..eeeeeeeeees 765,000 
Management..........ccssecee seen se soresoeo 32,400 
TOUR sa liwsG eeren aan AS E e $1,722,400 


Further, the cost of electric locomotives 
In the vear 1905 
there were on the lines in question fifty- 
seven express, 335 passenger and freight, 
and eightv-eight local and shunting loco- 
motives. With electric traction a smaller 
number of locomotives will be required, 
partly because the cleaning of boilers 
will not necessitate so many days off 
(now, as a rule, every tenth day), partly 
because steam locomotives, on account of 
the cleaning they require, can not be put 
on the road again immediately after a long 
run, which electric locomotives, as far as 
present experiences show, can. Finally, 
passenger and freight locomotives can take 
each other’s place, whereby the number of 
reserve engines can be reduced, which is 
of importance, inasmuch as the maximum 
freight and passenger traffic do not set in 
simultaneously, The calculated expendi- 
ture for electric locomotives, in conse- 


has to be considered. 


quence, only embraces (for present 
traffic) : 
45 express locomotives at $22.900 each....... $1.030,000 
26) passenger and goods locomotives, $21,300. 6.820.000 
80 smaller locomotives at $13.500............. 1,080,000 
Totar a EA $8,430,000 


The cost of steam locomotives of the 
same actual capacity amounts to: 


TETEE $827,000 
335 goods and passenger locomotives at $18.000 —6,0200.(-00 
907.000 


Totals ecis seerne Abs tated eea $7,754,000 

The difference in cost between electric 
and steam locomotives is thus some $617,- 
000 in favor of the latter. As the elec- 
trification will be brought about by de- 
grees, steam locomotives which have 
become superfluous on electrified lines, or 
sections, can be used elsewhere, and are 
thus likely to be able to serve their time. 
Consequently the increased locomotive cost 
by electrification may be put at eight per 
cent of. the difference in cost, or about 
$49,000. 

With reference to the savings entailed 
by the introduction of electric traction, 
there is, in the first instance, the question 


of fuel. During the vear 1905 the cost of 


fuel for locomotives on the lines in ques- 
tion amounted to $960.000. Prices for 
coal, however, ruled very low that year, 
and were 9.4 per cent beneath the average 
of the preceding ten years; it will there- 
fore be more correct to take the average 
of this decade—$990,000. The transport 
of coal is calculated to cost the state rail- 
ways $77,800 annually. Then there is the 
loss of interest on coal, which has been 
put at $32,000, so that the total annual 
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saving by discarding fuel may be placed 


at about $1,100,000. 

The saving on lubricating and cleaning 
may be put at $27,700 per vear, which is 
half the cost of oil, tallow, ete., for 1905. 

The cost of locomotive repairs on the 
lines in question amounted, for the year 
1905, to $463,000. On electric locomo- 
tives there are, of course, no boiler repairs, 
nor are there any for cylinders, etc. The 
repairs of framework, axle bearings, ete., 
will easily, it is estimated, be kept with- 
in twenty per cent of the total repair 
cost of steam locomotives. On the debit 
side comes the fresh expense of maintain- 
ing the electric equipment, which may be 
put at three per cent of its cost. The elec- 
tric equipment is calculated at two-thirds 
of the entire cost of locomotives, or $8,- 
430,000, 

The repair account for electric locomo- 
tives consequently amounts to: 


For the mechanical parts..........0..00. cece $92,500 
For the electrical parts ........... ccc cece ences 169,000 
Molai ra a Bee $261,500 


The saving, according to the above cal- 
culations, would consequently amount to 
$202,000 for the vear 1905. 

The work of the locomotive personnel 
will, it is considered, be much facilitated 
by the introduction of electric traction. 
The cost under this head for the year 1905 
amounted to $545,000, on which a saving 
of twenty per cent may be reckoned, which 
amounts to $109,000 per annum. 

The pay to men in charge of pumps, 
coal-stores, and cleaners amounted for the 
vear 1905 on the lines in question to 
$228,000, about equally divided between 
pumpmen and coalmen on the one side, 
and cleaners on the other. Even suppos- 
ing that the pumping-stations are main- 
tained after the introduction of electric 
traction, so that steam locomotives can be 
used if required, the wages to pumpmen 
and coalmen will, on the whole, be done 
away. with; the pumping machinery might 
be electrically driven if wanted. The sav- 
ing on pumpmen and coalmen is there- 
fore put at $108,000. The number of 
locomotive cleaners can, of course, also be 
materially reduced. At present thirty per 
cent of the cleaners attend to the boilers, 
so a saving of thirty per cent, or $33,200, 
mav safely be assumed under this hegd. 
These two items make a saving of about 
$141,200 a year. 

The cost for locomotive sheds and pump- 
ing stations amounted during 1905 to 
$71,000. Under this head (pumping sta- 
tions) a saving of thirty-five per cent 
is assumed, which amounts to about 
$25,000, 
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The aggregate savings by the introduc- 
tion of electric traction are consequently 


assumed to be as under: 
Fuel, cost... oessa E E A $990,000 
77.00 


Fuel, transport sce.t ccs. escceees. saresesesees 


Interest on coal in Roek 2.0.0... cece eee 32,000 
Lubricant, C00... 0.50. cece cece er cette eeeneee 27,700 
Repairs............0 00055 is eka: N mente 200,000 
Pay to locomotive staff....... ccc cece ee eee eee 116,500 
Pay to pumpers, etc. ....... cece cee eee 386,000 
Pumping stations, ete. 26. © cece este eee eees 24,300 

Totale einer a heed aieees $1,604,300 


The saving on the locomotive service 
does not quite exhaust the list of savings, 
fora saving in lighting of cars of $24,000, 
and in lighting stations of $53,500, must 
also be taken into account. This, in con- 
sequence, brings up the saving in working 
to about $1,681,800 per annum. 


For safety’s sake fifty steam locomotives 


are to be kept as a reserve; and, suppos- 
ing each of these locomotives runs 6,200 
miles a vear, they will entail an expendi- 
ture of about $18,600, which, with eight 
per cent for depreciation, makes an aggre- 
gate of about $110,000. This amount 
should consequently be added to the cost 
of the electric traction already specified. 
Further, interest and depreciation on the 
difference in between electric and 
steam locomotives and the cost of several 
parts peculiar to electric locomotives 
should be added. The former item is 
about $48,600, the latter is put at $36,400, 
the three items amounting in the aggre- 
gate to some $194,000. This brings up 
the cost of electric traction to about $1,- 
580,000, but as the saving in abandoning 
steam locomotives has been 
amount to $1,700,000, there is a balance 
in favor of electric traction of $120,000 
per annum. 

This figure represents the actual saving 
which the introduction of electric traction 
on the lines in question would mean, sup- 
posing the traffic remained stationary at 
the figures of the year 1905. A material 
increase must, however, be expected before 
the introduction of electric traction is 
completed. The cost of lines and power 
stations, with sixty per cent increase in 
traffic (1920) as already specified, has 
been put at $1,722.400) per annum. 
To this must be added the amortiz- 
ing of the difference between the dif- 


cost 


ference of cost of electric and steam 
locomotives, and the expense of coal, 


ete.; both these items have been raised 
with the same percentage as the tratfie— 
viz., sixty per cent. to respectively $79.200 
and $58,700. The fifty steam locomotives 
have been maintained as reserve. The 
total figure will thus comprise $1,723,000, 
979,200, $58,709, and $110,000, and come 
out at about $1,969,900. By adopting su- 
perheated steam the expense of working 


shown to — 
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the steam locomotives can no doubt be re- 
duced, so that the increase in cost of fuel 
can be put at only thirty-five per cent, 
instead of sixty per cent. while the other 
expenses Increase in proportion with the 
trattic. The saving in the pay to pump- 
men and coalmen, as well as for the light- 
ing of the stations, has onlv been put at 
twenty per cent. 
The saving for 1920 should thus be: 
$1.35 x 
1.60 x 
1.20 x 


$1,108,000 -- $1,509,000 
431,000 = € 9,000 
162,000 = = 194,000 


Total......... $2,384,000 


The difference in favor of electric trac- 
tion by the vear 1920 should consequently, 
it is calculated, be $2,384,000, less $1- 
980,000, which makes it $404,000 a vear; 
in itself a handsome figure, which an in- 
crease in the price of coal would further 
enhance. 

The calculations and particulars set 
forth above only apply to the state rail- 
wavs of southern Sweden, but as northern 
Sweden is singularly rich in water power, 
and as the traffic also in those parts is 
likely materially to increase, it 1s probable 
that—if the soundness of the calculations 
be confirmed—electric traction will, in due 
course, be adopted for the greater portion 
of the Swedish state railwavs. The line 
most likely to be first transformed is the 
important Stockholm-Gothenburg line. 


—-— ee 
Mexican Electric Projects. 


At the rapid rate at which applications 
are being made, savs the Boston Tran- 
script, to the Federal Government for 
concessions by persons who have planned 
to install hydroelectric plants it will not 
be many vears until the electric power de- 
velopment of Mexico will have exceeded 
that of any other country. Already some 
of the largest hydroelectric plants in the 
world have been installed there, notably 
that of the Canadian svndicate at Necaxa, 
which supplies that city, Puebla, EI Oro 
and other places with electric power and 
lights. This syndicate has expended many 
millions of dollars in installing its plant 
and in constructing its long transmission 
lines and substations. 

The available water power of the rivers 
throughout Mexico is being rapidly ac- 
quired by persons who contemplate the 
early installation of hvdroelectric plants. 
In many instances these plants are to fur- 
nish power and lights for mines. Jn other 
cases thev are to provide electric lights for 
towns. According to official advices re- 
ceived by the Federal Department of TIn- 
terior, or Fomento, as it is called, the 
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latest hydroelectric projects number 
twenty-five. 
The installation of these numerous 


plants will require the use of a large 
amount of electrical machinery, much of 
which will be purchased in the United 
States, although Germany is doing a busi- 
ness in this line with Mexico which shows 
a large increase during the last vear. 

Rafael R. Arizpe, who was appointed by 
the Federal Government to make an in- 
spection of the mechanical, hydraulic and 
electric works which have been constructed 
at Necaxa under the concession which was 
granted the Mevican Light and Power 
Company, recently submitted his report, 
which recommended that the government 
approve the work that has been done up to 
this time. The report was accepted by the 
government and official approval of the 
Necaxa plant was given, This formal ap- 
proval gives the Mexican Light and Power 
Company full right to go ahead with its 
plans for the development of the power 
from the Necaxa and Tenango rivers, the 
concession for which was granted by the 
government on May 20, 1903, and was to 
become finally effective when the company 
should have installed works for the de- 
velopment of a certain amount of horse- 
power within a period of ten vears from 
the date the concession was granted. The 
company has developed many thousands 
more horse-power than the requirements 
of the concession called for. A second 
concession, which covers several other 
rivers and involves the installation of 
several more large hydroelectric plants and 
the building of long transmission lines, 
was granted the company on June 15, 
1906. The company is given fifteen vears 
in which to complete its installations 
under the second concession. 

Bernard MacDonald, an American, who 
has made a large fortune in mines in 
Mexico, is at the bead of a company which 
has been formed for the purpose of in- 
stalling a hvdroclectrie plant. or rather. a 
series of plants, in Northern Mexico. The 
company is named the Monterey Hydro- 
electric Company and it is planned to ex- 
pend about $3,000,000 in installing hydro- 
electrie plants on the Pilon river, near 
Montemorelos, state of Nuevo Leon. 
These plants will be three in number and 
a total of more than 12,000 horse-power 
will be generated. The water will be 
brought from the river through a tunnel 
eight miles long. The power will be trans- 
mitted to Monterev, Montemorelos, Lin- 
ares and other towns of that region. The 
details of the plans for the big enterprise 
have been worked out and construction 
work will be started soon. Associated 
with Mr. MacDonald in the project are his 
brother, M. E. MacDonald. and a number 
of other Americans. The MacDonald 
brothers have made their headquarters at 
Guanajuato, Mexico, far a number of 
vears. 
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THE RELUCTANCE OF THE AIR-GAP 
IN DYNAMO MACGHINES.' 


BY THOS. F. WALL. 


There appears to be, so far as the au- 
thor is aware, a scarcity of experimental 
data concerning the reluctance of the air- 
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which will hereafter be referred to as the 
pole piece, the other part being simply a 
rectangular piece of laminated iron slotted 
on one side aml smooth on the opposite 
side. This part wil} be referred to as the 
All the slots 
were of the same dimensions, namely, 1.5 


armature in what follows. 
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Fig. 1.—EXPERIMENTAL MODEL FOR THE DETERMINATION OF THE FLux DISTRIBUTION 
ON THE FLANKS AND SURFACES OF THE TEETH. 


Dimensions in centimetres. 


gap in dynamo machines with slotted 
armatures, and also as to the distribution 
of the flux over the surface of the pole- 
shoes and on the surfaces of the tecth 
themselves. Although the estimation of 
the reluctance of the gap is of great im- 
portance in the design of machines, the 
only experiments which appear to have 
been made in this direction are those of 
Hele-Shaw, Hay and Powell? In the 
following the results of some 
measurements are deseribed which were 


pages 


Width of apparatus perpendicular to plane of paper = 11 centimetres. 


centimetres, and the teeth were made so 
that two were one centimetre wide, two 1.5 
centimetres and 1.53 centimetres wide 
respectively, two 1.95 centimetres and 1.96 
centimetres wide respectively, and one 
three centimetres wide. These parts were 
used together in the following way: When 
it was desired to measure the flux distribu- 
tion on the pole piece when used with the 
slotted armature the latter was placed on 
the pole piece with the slot opposite the 
smooth portion A B. The air-gap. could 


Fic. 2.—SEARCH COIL. 


carried out this year in the Electrotech- 
nical Institute, Karlsruhe. 

These have been em- 
ployed to find the increase of the reluc- 
tance of the air-gap duc to slotting the 
armature, and a comparison has been made 
of the values so found with those given by 
the methods generally used. 

The apparatus was specially designed 
and made for these experiments, and is 
shown in Fig. 1. It was made in two 
parts, one part built up of iron lamina- 
tions and containing the exciting coils, 


measurements 


1 A paper read before the Manchester section of the 
Institution of Electrical Engineers of Great Britain, 
December. 190%. 


2 Journal of the Institution of Electrical Engineers, 
vol. xxxiv, p. 21, 1905. 


be varied at will by inserting plates be- 
tween the armature and pole piece at C 
and D, each plate being two millimetres 
thick. When the flux distribution on the 
smooth surface of the armature was to be 
found the pole piece was turned over and 
the armature laid on it with the smooth 
side opposite the large polar projections. 
The air-gap could be varied as before. 

In order to explore the field a search- 
coil was made of two millimetres width 
and having two turns. The sides of this 
coil were laid in grooves in a strip of 
vulcanite, and flush with the surface (see 
Fig. 2). 
could be placed on the surface of the pole 


By this arrangement the coil 
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piece or the surface of the armature as 
desired, and by means of ballistic meas- 
urements the distribution of flux could 
be completely examined. The ballistic 
throw was measured when the circuit of 
the exciting coils was broken, this having 
been found to give the most satisfactory 
results. The galvanometer had a period 
of swing of about thirty-five seconds. 

It was found that if the current in the 
exciting coils was large enough to cause 
much temperature rise in the iron, the 
change in permeability thus produced was 
sufficient to affect the throw, and the 
measurements had to be taken in every 
case when the iron had assumed a steady 
temperature. 

I—EXPERIMENTS ON THE SURFACE AND 

FLANKS OF THE POLAR PROJECTIONS. 

Experiment 1—This experiment was 
made to examine the flux distribution on 
the surface and flanks of the polar pro- 
jections È F (Fig. 1), and also the corre- 
sponding flux distribution on the smooth 
surface of the armature. Although in 
practice pole tips would never be so sharp 
as in this case, but would be more or less 
rounded off, yet these polar projections 
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Fie. 8.—Ctrve SHowina FLux DISTRIBUTION 
ON POLE-FACE AND’FLANR. 


Air-gap = 1 centimetre. 
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Width of pole face = 5.8 
centimetres. Length of pole perpendicular to 
plane of paper = 11 centimetres. Average 
flux density over pole surface = 16,000 lines 
per square centimetre. 


may be looked upon as large teeth, and 
the curves obtained will be similar to those 
for teeth of more normal dimensions, but 
having the same ratios of width of tooth 
to width of slot and width of tooth to 
length of gap. 

In this experiment: 


Length of the air-gap = 1 cm. 
Width of polar projection = 5.8 cm. 


Ratio a Mt ot pele Bele = 5.8 cme. 
length of air-gap 

Fig. 3 shows the flux distribution curve | 

on the surface and flank of one of the 

polar projections. The characteristic fea- 

ture of this curve is the large peak at each 

pole tip. This indicates, of course, that 

the flux is much denser at the tip than at 


the middle of the pole surface. The ex- 
planation of the existence of these tips 


may he looked for in the fact that the flux 
tends to spread out on the armature sur- 
face in order to take up the path of least 
reluctance, and thus concentrates on the | 


tl 
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pole surface at the tips. The case is, in 
fact, similar to that of electrified metallic 
plates separated by an air-gap, the density 
of the electric charge being greatest at the 
corners or edges. The peak on the tip ad- 
jacent to the existing coil is somewhat 
different to the peak at the other tip owing 
to the presence of this coil and the con- 
sequent unsvinmetry of the arrangement, 

Fig. 4 shows the curve of flux distribu- 
tion on the smooth surface of the arma- 
ture. This curve has the shape usually 
shown, and it is seen that the flux density 
at a point immediately opposite the pole- 
tip is much smaller than it is at a point 
under the middle of the pole. The point 
at which the flux density falls off rapidly 
appears to be at a distance equal to the 
air-gap, from the point just under the 
pole-tip. 

The average flux density at the surface 
of the pole was about 16.000 lines per 
square centimetre, and the ratio of the 
maximum density at the pole-tip to the 
density at the middle of the pole was 
found, by measuring the curve, to be 1.33. 
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Fre. 4.—CUurvE Sowia Fux DISTRIBUTION 
ON SURFACE OF ARMATURE. 


Alr-gap = 1 centimetre, Length of armature 
perpendicular to plane of paper = I1 centl- 
Metres, Average flix density under the pole, 
about 16,000 lines per square centimetre. 

Experiment 2—This experiment 
similar to the previous one, except that 
the airgap was smaller and the flux 
density much less. 


Was 


Tn this case: 
Air-gap = 2.3 mm. 
Ratio "uith of pole aga 
length of air-gap 
The flux density under the pole was 
approximately 5,000 lines per cm.” 


The curve for the distribution of flux 
on the polar face shows again the peaks 
at the pole-tips, although thev are now 
Very much smaller than was the case in 
Experiment I, with a large air-gap. This 
Indicates that the peaks are dependent on 
the size of the gap, or, more correctly, on 
the ratio of slot width to gap. | 

The curve of flux distribution on the 
armature surface has the usual shape. and 
the point at which the flux density begins 
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to rapidly fall off is at a distance equal 
to about twice the air-zap from the point 
on the armature just opposite a pole-tip. 
It is interesting to note from these 
curves that with a large gap the maximum 
flux density on the pole-face is greater 
than the maximum flay density on the 
armature surface. With a small gap the 
maximum flux density on the pole-face is 
the 
density on the armature surface, 


flux 
The 


curves also show how much flux leaks out 


about equal to maximum of 


of the flanks of the pole and = also how 
much passes from the root of the gap be- 
tween the poles. 

In Fig. 3 the part a b e d gives the thax 
issuing from the polar surface, the part 
ab f gy represents the flux issuing from the 
pole flank, and the part f y h j shows the 
flux issuing from half of the root of the 
gap between the polar projections, Thus, 
the ordinates of the curve b f give the 
flux density at the various points of the 
Hank measured from X X as abscissa. For 


Fie. 5. 


Airgap = 2.3 millimetres, Plax density caver 
ages at the surface of the pote. about a000 


square centimetre. Width of pole 
Length of pole per- 
paper -- 11 centi- 


lines per 
face =- DN centiinet res, 
pendieular to plane of 
metres, 
example, at a point two centimetres down 
the pole flank the fluy density is measured 
by the ordinate yy! where a y = % cenli- 
This plotting the 
curves has been adopted throughout, 


mefres. method of 
LI—EXPERIMENTS WITH THEE SLOTTED SIDE 

OF THE ARMATURE AND SMOOTH SIDE 

OF THE POLE PIECE. 

In these experiments the thiy distribu- 
tion on the surface of the pole piece due 
to the armature teeth was ascertained: for 
various values of the air-gap, and also the 
complete flux distribution over the sur- 
faces and flanks of the teeth. This was 
done, as in the previous experiment. by 
placing the search coi at various parts of 
the surfaees of the armature and pole 
plece, 


experiment 1: 


23 


Air-gap = 2.3 mm. 
Ratio ak = 6.5 


. 
q 


. tooth width : 
Ratio = 4 for the various teeth 
a 


Ci 


= 4.35, 6.51, 6.66, 8.48, 8.52, 13.05 

Average flux density on the tooth sur- 

face, 5,000 lines per em.? 

The curve in Fig. 6 shows the flux dis- 
tribution on the pole surface. Tt is seen 
that the density varies very considerably 
at points under the teeth and under the 
slots. This really gives the case of the 
lux distribution on the surface of the pole 
in a direet-current machine when the slot 
As the 


teeth pass across the surface of the pole- 


and gap relations are as shown, 


shoe this wave moves with them and corre- 
sponding eddy currents are set up. Tt ts 
noticeable that if the tooth is too narrow 
relatively to the air-gap the flux wave 
never becomes flat under the tooth. 

The points at which the curve of flux 
density on the pole-piece surface begins 
rapidly to diminish is approximately at 
distances from the tips of the teeth about 
equal to the width of the gap. The curves 
for the pole-prece surface have been 
measured, and the results are as follows: 
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Fie. 6—Frex DISTRIBUTION CURVE ON THE 
SMOOTH SURFACE OF PoLE PIECE. 


Air gap 23 millimetres, Avernge fux density 
under a tooth, abont 4,000 dines per square 
centitnetre, 


Curve P--Area = 1.460; mean height 
= St): maximum height = 88.55 mini- 
mum height = 31.5. 

Curve P}—Area = 1.027: mean height 
= 66.3: maximum height = 90.5; mini- 


mum height = BLS, 
Curve P]]— Area = 2.0042 mean height 


= 6.5: maximum height = 90.2. mini- 
moun height = 32.0, 
Curve [W—Area = 2.356) mean height 


om ay 


= 67.3: maximum height = 91.0; mini- 
mum height = 81.5. 

In Fig. 7 the flux distribution on the 
surfaces and flanks of the several teeth has 
been plotted—the air-gap and flux density 
being the same as for the curves of Fig. 6. 
These curves in Fig. 7 have been plotted 
in precisely the same way as in Fig. 3, 
and the method has been already fully ex- 
plaineeh, 


4. 


The characteristic feature of these 
curves is the high flux density at the 
tooth tips. Thus in Curve I, Fig. 7, 
the density at the tooth tip is greater 
than the density at the middle of 
the tooth surface by about ten per cent. 
Moreover, the flux density at a point at 
the middle of the tooth surface is greater 
than at the point just opposite on the pole 
piece, and the same features can be ob- 
served for all the teeth. The curves also 
show to what extent the flux leaks out 
from the flanks of the teeth into the pole 
piece. 

Curve I—Area = 1,535; ratio, flux 
density at tip to flux density at middle of 
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Fig. 7.—FLux DIBTRIBUTION ON THE SURFACES 
AND FLANKS OF THE TEETH. 


Air-gap = 2.3 millimetres. 


tooth surface = 1.11; minimum height 
for the surface of the tooth = 90.6. 
Curve Il—Area = 1,944; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.08; minimum height 
for the surface of the tooth = 91.8. 
Curve IJ I—Area = 2,019; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.07; minimum height 
for the surface of the tooth = 91.8. 
Curve [V—Area = 2,366; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.07; minimum height 
for the surface of the tooth = 90.2. 
Experiment 2: 
Air-gap = 5.3 mm. 


Ratio pora widt, for the various teeth 


‘= 1.89, 2.83, 2.89, 3.68, 3.7, 5.66 

Average flux density on the tooth sur- 

face = 6,600 lines per cm.’ 

In Fig. 8 the flux distribution curves 
are given for the surface of the pole piece 
under these conditions. It will be noticed 
that the flat tops of the curves have al- 
most disappeared and the distribution 
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takes a definite wave shape. Further, the 
fluctuations of the flux at any point on 
the pole-piece surface are much less than 
was the case with a smaller air-gap. 

The following gives the details of the 
several curves: 


Curve I—Area = 1,820; mean height 
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Fic. 8 —FLux DISTRIBUTION CURVE ON THE 
SMOOTH SURFACE OF THE POLE PIECE. 


Air-gap = 5.3 millimetres. Average flux density 


at surface of a tooth = 6,600 lines per 
square centimetre. 
= 71.3; maximum height = 93.8; mini- 
mum height = 54.5. 

Curve II—Area = 2,218; mean height 
= 73.9; maximum height = 94.353; mini- 
mum height = 54.5. 

Curve IJ I—Area = 2,278; mean height 
= 76.0; maximum height = 94.6; mini- 
mum height = 55.0. 

Curve [V—Area = 2,630; mean height 
= 76.3; maximum height = 94.5; mini- 
mum height = 55.0. 

Fig. 9 shows the flux distribution on the 
surfaces and flanks of the various teeth 
for the same gap and flux density as for 
the curve in Fig. 8. In this case the 
peaks of flux concentration at the teeth 
tips are more marked than they were for 
the smaller air-gap. 


Fic. 9.—FLUX DISTRIBUTION ON THE SURFACES 
AND FLANKS OF THE TEETR. 


Air-gap = 5.3 millimetres. Average flux density 


on surface of a tooth, about 6,600 lines per 
square centimetre. 


Curve J—Area = 1,783; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.11; minimum height 
for the surface of the tooth = 98.8. 

Curve II—Arca = 2,295; ratio, flux 
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density at tip to flux density at middle of 
tooth surface = 1.15; minimum height 
for the surface of the tooth = 97.5. 
Curve III—Area = 2,183; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.16; minimum height 
for the surface of the tooth = 97.1. 
Curve [V—Area = 2,636; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.18; minimum height 
for the surface of the tooth = 95.5. 
Experiment 3: 


Air-gap = 7.3 mm. 


Ratio 21°F — » os 
gap 


. tooth width 
Ratio —-- a for the various teeth 


= 1.37, 2.05, 2.09, 2.67, 2.68, 4.1 

Average flux density on the tooth sur- 

face = 5,000 lines per cm.? 

Fig. 10 shows the curve of flux dis- 
tribution on the pole-piece surface, and it 
is seen that the effect of increasing the 
air-gap has been again to diminish the 
fluctuation of the field. 

The measurements of the several curves 
are as follows: 


Curve I—Area = 1,525; mean height 


— 


Fig. 10.—Curve Ssowrna FLUX DISTRIBUTION 
ON SMOOTH SURFACE OF PoLe PIECE. 


Air-gap = 7.3 millimetres. Average flux density 


at surface of a tooth, about 5 
square centimetre. ,000 lines per 


= 62.3; maximum height = 73.0; min- 
imum height = 53.0. 

Curve II—Area = 1,846; mean height 
= 61.5; maximum height = 72.7; mini- 
mum height = 53.0. 

Curve III—Area = 1,973; mean height 
= 64.6; maximum height = 74.2; mini- 
mum height = 53.5. 

Curve 1V—Area = 2,309; mean height 
= 67.0; maximum height = 74.5; mini- 
mum height == 54.0. 

The flux distribution on the surfaces 
and flanks of the teeth for the above air- 
gap and density is shown in Fig, 11. The 
effect of the larger gap is to further in- 
crease the relative flux density at the tips 
of the teeth. 

Curve I—Area = 1,439; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.21; minimum height 
for the surface of the tooth = 76.0. 

Curve IJ—Area = 1,810; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.29; minimum height 
over the surface of the tooth = 172.5. 

Curve III—Area = 1,879; ratio, flux 
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density at tip to flux density at middle of 
tooth surface == 1.28; minimum height 
over the surface of the tooth = 75.0. 

Curve 1V—Area = 2,232; ratio, flux 
density at tip to flux density at middle of 
tooth surface == 1.34; minimum height 
over the surface of the tooth = 73.3. 

These curves also show that the leakage 
of flux from the flanks of the teeth to the 
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Fic. 11.—FLoux DISTRIBUTION ON THE SURFACES 
AND FLANKS OF THE TEETH. 


Air-gap = 7.3 millimetres. Average flux density 
at surface of a tooth, about 5,000 lines per 
square centimetre, 


surface of the pole piece is increased with 
increased gap, as would of course be ex- 
pected. 

Experiment 4—A second experiment 
was made with a gap of 5.3 millimetres, 
but with a much higher flux density than 
previously, vizą 13.500 lines per square 
centimetre. The curves so obtained are 
plotted in Fig. 12. and the nunterical re- 
sults are as follows: 


Curve I—Area = 1,813; mean height 


= 73.5; maximum height = 92.7; mini- 
mum height = 57.0. 
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Fie. 12.—FLUXx DISTRIBUTION CURVE on SMOOTH 
SURFACE OF THE PoLE PIECE. 
Alr-zap = 5.3 millimetres. Average flux density 


at the surface of a tooth 3,0 
about 14,500 line 
per square centimetre. j 


Curve II—Area = 2,416; mean height 
= 80.5; maximum height = 99.7; mini- 
mum height = 60.0, 

Curve IHI —Area = 2,445; mean height 
= 81.5; maximum height = 99.8; mini- 
mum height = 60.0. 
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Curve TV—Area = 2,905; mean height 
= 84.0; maximum height = 102.0; mini- 
mum height = 61.0. 

The curves of Fig. 13 show the corre- 
sponding flux distribution on the surfaces 
and flanks of the teeth. The increase of 
flux density has apparently had the effect 
of increasing the relative magnitude of 
the flux peak at the tooth tips. 
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Fic. 13.—F Lux DISTRIBUTION ON THE SURFACES 
AND FLANKS OF THE TEETH. 


Alr-gap = 5.3 millimetres. Average flux density 
at the surface of a tooth, about 13,500 lines 
per square centimetre. 


Curve T—Area = 1,760; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.14 minimum height for 
the surface of the tooth = 96.3. 

Curve 1IT—Area = 2,408; ratio, flux 
density at tip to flux density at middle of 
tooth surface = 1.18: minimum height 
over the surface of the tooth = 102.0. 

Curve I] [—Area = 2.372; ratio. flux 
density at tip to flux density at middle of 
tooth surface 1.18; minimum height 
over the surface of the tooth = 102.0, 


—— 
— 


Curve [1V—Area = 2,754: ratio, flux 


density at tip to flux density at middle of 

tooth surface = 1.18; minimum height 

over the surface of the tooth = 103.5. 
(To be concluded.) 
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Poor Outlook for Chilean 
Copper Mines. 


Consul Alfred A. Winslow, of Valpa- 
raiso, reports that the government official 
report shows there have been 7,854 copper 
claims worked in Chile at different times, 
of which only T48 were worked during the 
vear just closed. Many of these mines are 
rich in copper. but with the high price 
of labor and the poor transportation fa- 
cilities, few, if any. can be made to pay 
at the present low price of copper, save 
those equipped with up-to-date machinery. 
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These are limited, and should the present 
conditions continue, the production of 
copper in Chile for 1908, it is estimated, 
will not be one-half that for last year. 
The future for the mining interests does 
not seem bright at present. The scarcity 
and high price of labor are factors that 
bear heavily on this industry in this part 
of the world. There seems to be plenty of 
rich ore in the country, but the trouble is 
with the methods in general used to get 
it readv for the market. More up-to-date 
machinery and methods are needed to 
make the business profitable. 


—____-@—___—__ 
Electric Power trom Wind. 


According to Consul-General Richard 
Guenther, of Frankfort, German papers 
state that in Germany wind motors as 
power generators for use in agricultural 
and industrial pursuits are rarely met 
with, but that in Denmark their use has 
increased greatly. The consul- 
general continues: 

“Since 1807 the Danish Government has 
contributed about $28,000 for equipments 
and has even lately erected an experi- 
mental station at Askoc. A technical 
writer describes these experiments, which 
were made on the initiative of the Danish 
Government, and also some of the electric 
works in Denmark which generate elec- 
tricity by means of wind motors. Accord- 
ing to his statements, motors with four 
wings have given the best results, as a 
smaller number of wings does not fully 
utilize the wind power, while a larger 
number acts detrimentally upon the wind 
current between the wings. 

“Tf a medium-large wind motor is used 
with a wing surface of about forty-eight 
square metres (one square metre = 10.764 
aquare feet), eight horse-power is obtained 
at a wind velocity of six metres per second 
(one metre = 3.28 feet). At a velocity 
of eight metres the horse-power is more 
than doubled. A wind with a velocity 
of eight metres per second is no rarity. 
The weather reports classify it as No. 3, 
while the highest wind velocity is No, 12. 
Since 1903 there has been in existence 
the Danish Electricity Company, from 
whose agitation thirtv larger and smaller 
wind-power electrical equipments are in 
operation throughout Denmark.” 

— 0 

The Supreme Court of the United 
States has rendered a decision in favor 
of the city of Hutchinson, Kan.. in the 
suit brought by the water, light and gas 
company to restrain the city from grant- 
ing a franchise to and making a contract 
with a competing company. This takes 
away from the city the privilege, unless 
expressly granted bv the legislature, to 
grant an exclusive franchise to a publie 
service ¢orporation, 


very 
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Recent Improvements in the Mercury 
Electrolytic Meter. 


A discussion is given here by H. S. 
Hatfield of the various difficulties which 
were met when the Wright mercury elec- 
trolvtic meter was put into service, and 
the methods which have since been 
adopted to overcome these faults. The in- 
strument consists of a glass vessel of 
peculiar shape, in which there is a mer- 
cury anode and a cathode of some other 
inetal. The solution first emploved was 
mercuric nitrate and nitrie acid, and but 
a very small part of the total current 
passed through the meter. As the elec- 
trolvtie action which took place in the 
latter was strictly proportional to the cur- 
rent passing, the instrument should be 
equally accurate at all loads. The first 
arrangement. however, did not prove 
satisfactory because the free nitric acid 
attacked the mercury, forming mercurous 
nitrate, and the electrolyte did not remain 
stable throughout any considerable period 
of time. The latter increased in resist- 
ance with time, and finally crystals were 
formed within the electrolyte. It became 
necessary, therefore, to secure a new elec- 
trolyte which would be free from the ob- 
Jections mentioned. To do this it was 
necessary that the salt used should be per- 
manent — that is, that it should not 
change spontaneously; it should not re- 
act with metallic mercury nor with the 
glass nor the cathode, and it should not 
be affected by light. After a long search 
the author finally decided upon a double 
salt of mercury and, iodine with one of the 
alkaline metals, the particular mixture 
being secured by adding mercurous iodide 
to potassium iodide. This solution was 
found to be free from the objections men- 
tioned. To avoid difficulties at the cath- 
ode, an iridium plate is used instead of 
platinum, which was found to amal- 
gamate somewhat when used with this 
solution. The iridium is treated with a 
sand blast to give it greater hardness, 
It was also found that a pure glass, such 
as Jona glass, is necessary, as the presence 
of lead in the ordinary grades of glass is 
detrimental to the meter. Careful tests 
of the meter when set up in this way 
have shown that there is no spontancous 
change in the electrolyte and that light 


has no effect. The meter has also been 
improved mechanically by avoiding all 
mechanical connections when pessible, 
joints being made by welding parts to- 
gether.—.fbslracted from the Electrician 
(London), December 6 and 13. 
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Sound as a Means of Controlling 
Operations at a Distance. 


A method of utilizing sound waves in- 
stead of electrie waves for controlling 
mechanisins at a distance is described here 
by John Gardner. The preferred medium 
for transmission of sound is water, but 
when the distance over which control is 
required is short, air is satisfactory. The 
system does not require that the sounds 
be produced in any peeuliar manner, but 
it is essential that thev shall have a 
definite and constant musical pitch, dura- 
tion and interval. In some cases where 
it is necessary to avoid accidental inter- 
ferences, several] sounds of different pitch 
are required to act upon the devices 
simultaneously before the required control 
is effected. This device is generally used 
to close a local circuit. It consists of a 
Vibrator in the form of a strip of steel 
mounted by one or both ends on a part, 
such as the plating of a vessel, which is 
exposed to the arriving sound. The 
vibrator partakes in this wav of all im- 
pulses reaching the ship’s skin, but as it 
is tuned to a definite note, only the de- 
sired component of these vibrations is 
amplified by the svmpathetie vibrations 
of the strip to such a degree as to bring 
about the initial electrical action upon 
which all further effects at the receiving 
station depend. Even after amplification 
the disturbance of the strip is extremely 
small, and no change of condition can be 
perceived even with a magnifying glass. 
This motion is so small that no mechan- 
ical adjustment will be fine enough, al- 
though telegraphic relavs are sometimes 
adjusted to have a travel of but one-one- 
thousandth of an inch. No contact ad- 
justinent would, therefore, be suitable, but 
in place of this a microphone is used, the 
vibrations of the apparatus being caused 
to increase the resistance of this micro- 
phone to such a degree as to allow a relay 
held open by the current flowing through 
the microphone to close the controlling 
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circuit. No vibration occurs at the relay 
itself, so that the latter remains open or 
closed according to whether the vibrator 
is being affected by a note of the neces- 
sary pitch or not. By placing a number 
of these vibrators in parallel in the relay 
cirenit, the latter will remain open except 
When all the vibrators are simultaneously 
acted upon by the respective notes to 
which thev are tuned. It has been found 
that the most sensitive arrangement. is 
secured when the microphone is nof at- 
tached to the central or the “loop” point 
of the vibrator, as in this position it tends 
to damp the latter’s movement. When 
placed a little to one side of this, the ac- 
tual movement of the microphone pencil 
is greater. It is suggested by the author 
that this arrangement might find applica- 
tion for various purposes and particularly 
in connection with submarine signaling. 
By attaching it to the vessel a visual sig- 
nal may be given when the ship comes 
within range of the sound of a submarine 
bell. By having two of these devices on 
the sides of the ship a means for deter- 
mining the direction in which the sound 
is coming is secured. It is suggested, 
also, that the apparatus affords a sort of 
telegraplic system which would be suit- 
able for communicating with submarine 
vessels. Also, by the emplovinent of a 
step-by-step subsidiary motion, several dis- 
tinct operations mav be controlled at the 
receiving station.—Abstracted from the 
Electrical Review (London), December 13. 
< 
Rail Corrugation. 

In spite of the many theories that have 
been advanced to account for the existence 
of corrugations on street railway rails, 
none of these seemed to Andrew Forbes 
entirely satisfactory. He has made a 
special study of this problem and con- 
ducted some experiments which seem tô 
bear out his conclusions. He thinks that 
one of the causes is a more frequent use 
by the motorman of the brakes than is 
necessary for actually stopping the car. 
He has noticed many cases in which the 
motorman depended upon the brakes for 
controlling the speed of his car. A con- 
tributing cause is the looseness of the rails, 


= 


which is often more than is believed. 
This looseness maybe caused by the run- 
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ning of the cars, but it is probably also 
due in part to uneven heating and cooling 
of long, rigid lengths of track. Whenever 
one rail of a track is suddenly plunged 
into shade by neighboring buildings, 
strains must be set up which will tend to 
loosen the rails. There is a vibration set 
up by the cars which is plainly noticeable 
im neighboring buildings, more so than on 
the cars themselves, where it is largely 
absorbed by the springs. As car bodies are 
now mounted there is a certain amount of 
longitudinal motion through the springs, 
and it is this longitudinal freedom which 
the author believes is the primary cause of 
the corrugations, When stepping or start- 
ing a car this relative displacement of the 
body of the car with respect to the truck 
brings a 
wheel, 


arving force to play on the 
If, for example. the car is stop- 
ping and the brake-shoes grip the wheel, 
the latter will momentarily stop while the 
When additional 
force thus brought to play upon the wheel 
is sufficient to cause it to move, it will do 
this with a jerk, either skidding on the 
rail or slipping against the brake; then 
the wheel is again checked by the brake 
The effect. is 
thus to bring to bear a force on the rail 
not perpendicular to its surface, as when 
the wheel is rolling. but forward of this, 
thus tending to roll the rail up into cor- 
ruzations just as though a series of ham- 


body moves forward. 


and this process repeated, 


mer blows were delivered upon the surface 
at an angle. Tf the rail is free to vibrate, 
it will do this, and this action will cause 
the wheels to slip and stop in tune with 
the rail, thus accentuating the effect. 
Phe result is that the upper lavers of the 
steel are displaced. The reason why this 
effect has been known only since the intro- 
duction of electric cars is because of the 
higher speed and greater weight of these 
cars as compared with the old horse-cars. 
Mr. Forbes then describes an experiment 
which bear out his idea, A 
wooden rail about two feet long is sup- 
ported at its ends. this 
passed a wheel attacked to a sleeve slip- 
ping upon a guide. 


seems to 


Over may be 
If this wheel be free 
to rotate, and will move with respect to 
the slide vertically only, no corrugations 
will be formed on the wooden rail. When, 
however, the wheel is supported on arms 
and by a spring so that it may move longi- 
tudinally with respeet to the sleeve, and 
the wheel is prevented from turning, this 
arrangement will form corrngations in the 
wooden wheel if it be moved back and 
forth on the rail. The same effect will be 
brought about by allowing the wheel to 


turn against a resistance. A rather deli- 
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cate adjustment is necessary in this case. 
The author also points out that when this 
action has taken place the bright spots on 
the rail are not at the crest of the corru- 
gations but a little below it, but after some 
time the crest itself becomes bright, dne 
to the additional wear at this point. This 
he thinks accounts for the fact that oc- 
casionally corrugations nave appeared and 
later disappeared, the wheels themselves 
wearing them down.—.thsfracled from 
the Tramway and Railway World ( Lon- 
don), December 5. 
< 


Windmills for Driving Dynamos 

in Denmark. 

Some details are given here of the work 
which is being done in Denmark to adapt 
the windmill to driving dynamos. This 
has been referred to several times in the 
ELecrricaL Review. The work has been 
going on steadily, and at the present time 
there are thirty power stations driven in 
this way, these having been installed by a 
Danish company, They are said to be 
The newest 
type of wheel used for this purpose is 
fifty-five feet from the 
ground with sails about thirty-five fect 
long and eight feet broad. 
four sails, which number has been found 


Fewer 


m a flourishing condition. 


placed about 


They have 


to sive the most eficient results. 
sails do not utilize fully the power of the 
wind, and when more are used each one 
interferes with the wind acting upon the 
others. These sails are designed care- 
fully. it being necessary to pay particular 
attention to the front or leading edge of 
the sail so as to avoid setting up eddying 
currents back of it. 
obtained when the peripheral velocity of 


The best results are 


the sail is two and a half times greater 
than that of the wind, and when the face 
of the sail is but little inclined, the angle 
forming about ten degrees to the direction 
of motion at the outer tip and about 
twenty-five degrees near the centre of the 
wheel, The relation between power and 
output ìn kilowatts of such a wheel is 
given by the following equation: P == 
S Vv? 
1670 ’ 
kilowatts; S the surface of the sails m 


where P represents the power in 


square metres. and V the velocity of the 
wind in metres per second, A recent m- 
stallation of this character was that at the 
publie high school of Vallekilde in New 
Zealand. The installed on a 
tower a short distance from the sehool, 


wheel is 


The power station is beside it instead of 
being placed within the supporting struc- 
ture. ‘The wheel is placed about forty- 


two feet from the ground, and is about 
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forty-five feet in diameter, having a total 
surface of thirty-one and one-half square 
It develops 6.3 kilowatts in a 
wind having a mean velocity of seven 
The sails are designed 


metres, 


metres a second, 
the principles indicated 
above: in addition, thev are divided longi- 
tudinally into ten parts, which can be 
turned with the wind when the latter is 
very violent. ‘To obtain automatic regu- 
lation these vanes are held against the 


according to 


wind by means of a weight and open when 
the pressure on them exceeds a certain 
limit. This wheel is turned to face the 
wind automatically by means of two 
smaller wheels driven by the wind. With 
a wind of seven metres a second the angu- 
lar velocity of the wheel is about twenty- 
four The axle 
drives through double bevel gears a coun- 
tershaft which in turn, through a second 
countershaft, drives the generator. To 
maintain the speed of the latter fairly 
constant, the tension on the belt between 
the two countershafts is regulated bv a 


revolutions a minute. 


weight acting upon arms which carry the 
lower shaft. With this arrangement the 
torque transmitted from the first to the 
second countershaft is practically con- 
stant, Independent of the speed of the first 
shaft, and when the latter runs more 
rapidly the belt slips on the lower pulley. 
Thus the load upon the generator is auto- 
matically adjusted, and as the latter is 
used for charging storage batteries, the 
shght change in speed which takes place 
as the current output is decreased is an 
advantage. This particular machine has 
an output of fifty amperes, the voltage 
varying from 110 to 160, The power 
varies from five and one-half to eight 
kilowatts. To prevent discharge of the 
batteries through the generator when the 
voltage of the latter is higher than that 
of the batteries, an automatic reverse-cur- 
rent circuit-breaker is introduced. The bat- 
teries an the station supply 378) incan- 
descent tamps and six are lamps. During 
the winter the load is 


heaviest, the greatest duty is 270 ampere- 


months, when 


hours, To provide for contingencies a 
gasolene engine has been installed in this 
station, the cost of which is almost as 
much as that of the windmill. The mill 
itself cost about $690; the dynamo about 
$55. batteries, $1,100, and the gasolene 
engine $605; the total cost of the entire 
equipment is $3,750. During one vear, 
when the wind was least favorable for the 
operation of the wheel. it was necessary 
to run the gasolene engine only ninety 
hours. For six months it was not at all 
Necessary to start this engine. — Trans- 
lated and abstracted from Lotndustrite 
Electrique (Puris), December 40. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


A New Recording Mili- 
Voltmeter and Shunt 
Ammeter. 

Electrical engineers have long felt the 
need for an accurate and sensitive re- 
cording milli-voltmeter which is adapted 
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Fre. 1.—RECORDING MILLI-VOLTMETER. 


to practical every-day service as well as for 
laboratory tests. There has also been a 
demand for a recording ammeter of the 
shunt type which can be connected by 
leads to the main bus-bar. The shunt 
system is especially economical where 
heavy currents are to be indicated or re- 
corded, as the instruments may be located 
at a considerable distance from the main 
current, thus saving great expense in 
carrying the main conductors to the point 
where the instrument is located. The re- 
corders illustrated herewith have been de- 
signed to meet these particular demande. 
The two most important fundamental 
features of these recorders are a sensitive 
electrical movement of special design 
made by the Weston Electrical Instrument 
Company, and a new recording system 
using a patented smoked chart so arranged 
that there is absolutely no friction be- 
tween the recording arm and the chart. 
These instruments are so sensitive that 
the recording arm will move over the 
whole scale for five milli-volts or less, 
making it possible to accurately record 
one ten-thousandth of one volt. The 
graduations on the chart are evenly pro- 


portioned over the entire range, the same 


as the Weston ammeter, so that even 
though there is only a small current flow- 
ing, the readings may be as readily taken 
as if the current was the maximum that 
the instrument would record. This fea- 


this way a series of white dots are made 
on the smoked surface and these form a 
continuous line, and a record is thus made 
without causing any friction between the 
moving arm and the chart. The rate of 
vibration of the chart is timed to suit the 


Fic. 8.— WESTON AMMETER AND Wo. H. 


ture will be greatly appreciated, as there 
are many places where it is desired to 
install instruments for increasing future 
demands, and it is important that the 
records be perfectly clear, even though the 


Fic. 2 —RECORDING Mints. VOLTMETER CHART. 


loads are very light when the outfit is first 
installed. 

The records are made on a novel semi- 
transparent smoked chart, which is pe- 
riodically brought into momentary con- 
tact with the end of the recording arm by 
means of a special vibrating device. In 


BRISTOL SHUNT RECORDING AMMETER. 


frequency and range of the variation in 
the current to be recorded. The usual 
period of vibration of the chart is once in 
ten seconds, but to obtain continuous lines 
where the fluctuations of the current are 
quite rapid, the vibrating attachment is 
made to operate twice every second. 
When the record is completed the chart 
is dipped in a simple fixative solution 
which makes the record permanent for 
filing. 

The recording milli- voline as shown 
in Fig. 1 and Fig. 2 is a reduced photo- 
graphic facsimile of a chart taken from. 
one of these instruments in connection 
with electrolysis surveys of underground 
structures which are being conducted by 
the Electrical Testing Laboratories of 
New York city. The graduations of this 
chart are arbitrary. It was revolved once 
in twenty-four hours and was vibrated 
once every ten seconds. The zero position 
of the recording arm was the middle of 
the scale, so that the record might. be in- 
dependent of the direction of the current, 
as in many cases the direction of the cur- 
rent changes from negative to positive 
during the day. 
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It is expected that by using a number 
of these instruments, operating simul- 
taneously at different points, stray cur- 
rents in water and gas mains, or in any 
underground structure, may be recorded, 
making it possible to discover the causes 
of trouble and how they may be elimi- 
nated. 

The recording ammeter is shown in 
Fig. 3, connected to a standard Weston 
10,000-ampere shunt, to which is also con- 
nected a Weston indicating station am- 
meter. This illustration shows that the 
recorder may be readily applied to any 
standard shunt which is already in serv- 
ice without disturbing the indicating in- 
strument at the switchboard. As illus- 


Fie. 1.—New BENJAMIN ATTACHMENT P va. 


trated here, leads of almost any desired 
length may be used to connect the indi- 
cating and recording instruments to the 
shunt on the main bus-bar. It is even 
possible to have the recording ammeter 
located in the superintendent's office at a 
great distance from the shunt and the 
indicating instrument located on the 
switchboard convenient for the observa- 
tion of the operator. Such combination 
outfits could be furnished as units, with 
leads of the proper lengths to suit the 
individual cases. 

The recording shunt ammeter has been 
successfully applied for taking continuous 
records of the current on a large trolley 
system, where the fluctuations are very 
rapid, and varied as much as 4,000 am- 
peres several times in a minute. The 
charts for such work as this are made to 
revolve once in one hour and the vibrator 
operates twice in one second. For pre- 
liminary tests the recorders are provided 
with special fast vibrators for the smoked 
chart and with a clock movement to re- 
volve the chart once in one hour, but for 
continuous daily records the standard 
twenty-four-hour charts are recommended. 

These instruments are manufactured by 
Wm. H. Bristol, 45 Vesey street, New 
York city. 
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Some New Benjamin 
Specialties. 

The Benjamin Electric Manufacturing 
Company, Chicago, IIL, has placed on the 
market a line of electrical specialties 
which has met with instant approval 
throughout the trade. hese specialties 
possess many features of considerable 
merit, and fill a want which has for a 
long time caused a great deal of trouble 
in the utilization of electrical appliances. 

Fig. 1 shows a new attachment plug 
which is equipped with a rotating sleeve, 
making it possible to attach the plug with- 
out twisting the cord or turning the plug 
proper. The illustration shows a sec- 
tional view, which indicates the rotating 
sleeve and fibre flange. Another feature 
of this attachment plug is the cord grip, 
which consists of a porcelain yoke which 


Fic. 2.—CURRENT TAP. 


causes the cords to separate; the separated 
cords, in turn, being firmly clamped 
against the cord grip bv a threaded bush- 
ing forming the removable cap. This is 
a feature of great importance in this line 
of work, as it does away entirely with the 
knotting up of the cord, and relieves the 
binding-posts of any strain, also making 
possible a neater and very much more 
serviceable cap. The body of the plug is 


Fie. 4.—New Fors or STEEL Laur GUARD. 


of high-grade porcelain, the flange of 
black vulcanized fibre and the removable 
cap of a tough black composition. 

Fig. 2 shows a current tap which em- 
bodies some of the features of merit of 
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the attachment plug just described. The 
current tap is equipped with a rotating 
sleeve, which makes it unnecessary to turn 
the device in order to attach it to the 
socket. The rotating element is so ap- 
ranged that the cord lead may be set in 
any direction, the flange tightened and 
the cord adjusted to follow any angle or 
line desired. The porcelain base is well 
protected and shielded from mechanical 
injury. In the cord connection the bind- 
ing-posts are relieved of any strain by the 
insertion of a hard-fibre voke which 
spreads the cord connectors, these cords 
being gripped by an externally threaded 
bushing which takes up the strain between 
the nipple and the separating voke. 

Fig. 3 shows a new hand portable lainp 
guard, which is designed especially for 
use behind switchboards or in localities 


Fic. 8.—New HAND PORTABLE LAMP GUARD. 


where there is danger of a metallic sub- 
stance short-circuiting contacts through 
which large volumes of current are flow- 
ing. This portable is made entirely of 
wood and hard fibre. The porcelain 


socket is deeply embedded in the body of 
the wooden handle, but may be removed 
by the withdrawing of two countersunk 
screws, The guard parts are formed edge- 
wise radially with the lamp, and the dis- 
tribution of light is as free as with a 
metallie guard of smaller dimensions. 
This hand portable is light and very 
strongly constructed, and should abso- 
lutely fulfil the conditions for which it 
has been designed. 

Fig. 4 shows the new form of steel 
lamp guard which the company has re- 
cently designed. This guard consists of 
two halves pressed up from a single sheet 
of steel, with reinforced ribs. The parts 
are hinged together and grip the socket 
tightly, relieving the lamps of strain. A 
resilient spring wire supports the lamp 
centrally in the guard, preventing the 
bulb from coming in contact with the 
sides of the guard. The metal is formed 
edgewise radially with the lamp, per- 
mitting free light distribution. The guard 
is clamped together and held in position 
by lugs and kept from edgewise more- 
ment by a spring lock, which holds the 
halves rigidly in position. 

Another specialty which the company 
has recently placed on the market is an 
ornamental stamped brass husk, adapted 
to be slipped over the shell of either a 
single Jamp or used with a cluster. 
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Eiectric Paper Hoists. 

In large printing plants the transfer 
of the paper from the storage rack to the 
press is a task which yearly has become 
more and more arduous to the pressmen. 

In years gone by the paper was easily 
transferred by hand, but as the demands 
became greater, the size and weight of the 
paper increased and chain blocks were in- 
stalled to do the work, With the still 
further increased demands now made upon 
large printing plants, especially those de- 
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ELECTRICAL REVIEW 


one of the Sprague Electrice Company’s 
electric paper hoists recently installed in 
plant of the Pittsburg 
Gazelle-Times at Pittsburg, Pa. This is 
a two-chain hoist, operated by a three- 
horse-power, 115-volt, direct-current, en- 
closed series Sprague motor. lts maxi- 
mum capacity is 4,000 pounds on the hook 
at a lifting speed of ten feet per minute, 
and the maximum height of lift is fifteen 
feet. 

This hoist is operated from the floor by 


the printing 


SPRAGUE ELECTRIC Horst INSTALLED IN PRINTING PLANT OF THE ‘‘ GAZETTE-TIMES,’ 
PITTSBURG, Pa. 


voted to newspaper work, the chain blocks 
are as inadequate as were the manual 
methods of former years, being slow and 
not easily operated. 

Electric hoists, on the other hand, are 
quickly and easily operated, and are par- 
ticularly well adapted for the purpose. 
They are now used in many pressrooms 
throughout the country. 

The accompanying illustration shows 


pendant ropes which connect with a single- 
speed controller mounted on the trolley 
carriage. It is fitted with a mechanical 
brake. 

The Sprague Electric Company, 527- 
531 West Thirtyv-fourth street, New York 
city, manufactures these electric paper 
hoists for operation on 115, 230 or 500- 
volt, direct-current circuits, and in capac- 
ities from 1,000 to 6,000 pounds. 
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Among the newspaper plants using the 
Sprague electric hoists are the following: 
Boston Past, Boston Amertcan, Boston 
Herald. Boston, Mass.; New York Times, 
New York World, New York Herald, New 
York Commerctal, New York city, N. Y.; 
Pittsburg Gazette, Pittsburg Gazette- 
Times, Pittsburg, Pa.; Cleveland News, 
Cleveland Leader, Cleveland, Ohio; Phila- 
delphia Jtem, Philadelphia, Pa.; Buffalo 
Courier, Buffalo, N. Y.; Fort Worth 
Record, Fort Worth, Tex.; New Orleans 
Picayune, New Orleans, La.; the Bulletin 
Company, Philadelphia, Pa.; the News- 
Leader, Richmond, Va.;e Muncie Star, 
Muncie, Ind. ` 
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The Westinghouse Storage- 
Battery Autotruck for 
Industriai Railways. 

Beset by the problem common to all 
large indusfrial establishments of trans- 
porting material from one part of the 
works to another in an economical man- 
ner, the Westinghouse Machine Company 
found the most satisfactory solution in 
storage-battery autotrucks of its own de- 


-sign and construction. 


Convinced by the results obtained dur- 
ing several vears of continuous service of 
their fitness for the purpose, the company 
has put the trucks on the market and is 
now prepared to furnish them in capacities 
of. from ten to forty tons. 

The system in use in the works of the 
Westinghouse Machine Company previous 
to their introduction consisted of small 
cast-iron trucks of three-foot gauge, moved 
by hand, whose load was necessarily re- 
stricted to a few tons. Heavy castings 
were transported to a position where they 
could be handled by the overhead cranes 
by means of fifty-ton trucks, which were 
usually moved by a rope passing under 
a snatch block and attached to a crane 
hook. 

When the storage-battery  autotrucks 
were installed, a surprising change took 
On account of the facility with 
which the trucks could be handled, delays 
of material in transit were practically 
done away with, and since the trucks fur- 
nished their own power the number of 
laborers required for the moving of ma- 
terial was greatly reduced. More impor- 
tant still, there was a marked improve- 
ment in crane service, since a crane was 
no longer needed for transporting cast- 
ings below ten tons in weight (the first 
trucks installed being of ten tons’ capac- 
itv) from one end of the long shops to 
the other, driving several cranes before 
it and putting them temporarily out of 


place, 
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commission. When larger trucks were 
added there was a corresponding further 
improvement in crane service. 

The trucks, though of extremely simple 
construction, are very substantially made 
of the best materials. A steel frame, 
thoroughly braced, is carried on four 
wheels, the journals of which run in roller 
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deck is made ia sections, so that any part 
of the mechanism is readily accessible. 
The motor is of the well-known West- 
inghouse vehicle type, capable of stand- 
ing heavy overloads, is dustproof and self- 
oiling. The controller is also of the 
Westinghouse vehicle type, giving four 
speeds in either direction. It is provided 


got See 


WESTINGHOUSE STORAGE-BATTERY AUTOTRUCK. 


bearings. The driving axle or axles, as 
the case may be, carry the motor, or 
motors, as in street-railway practice. The 
motor is spring suspended from the frame 
at one end, and connected to the driving 
axle by suitable reduction gearing. A 


with operating and reverse levers, which 
are interlocking to prevent premature re- 
versal, thus protecting the motor and the 
batteries. 

The battery is contained in two or more 
trays of cells, and is of ample capacity for 


Bopy anp RUNNING GEAR OF WESTINGHOUSE STORAGE-BATTERY AUTOTRUCK. 


Spring-suspended cradle of angle iron 
carries the battery trays. 

At the operating end of the truck are 
mounted the controller, brake, charging 
receptacle, cutout switch and volt-am- 
meter. A convenient step and draw-bar 
head are provided at each end. 

All the machinery is below the top of 
the frame and is covered by a heavy 


wooden deck for carrying the load. This 


the particular service. It is especially de- 
signed to operate at high rates of charge 
and discharge, and, therefore, a battery 
of four or five times the capacity, as is 
usually the practice in similar service, is 
not needed, since the plates in this battery 
are capable of discharging at a very high 
rate for three or four minutes at a time 
without injurv. Another reason for adopt- 
ing a battery of smaller ampere-hour ca- 
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pacity than is customary in similar work 
is that the time available for charging 
during the working hours is usually thrice 
the period of time that the truck is ac- 
tually running. Charging is made so 
simple that the truck can easily be charged 
during these idle periods. 

During a six months’ test of the stand- 
ard ten-ton truck herewith illustrated, the 
power required to charge the battery in 
regular and heavy shop service was ac- 
curately metered. It averaged sixty-three 
kilowatt-hours per month. At the figure 
of five cents per kilowatt-hour, the cost for 
the current would be only $3.15. The 
work done was recorded, and averaged 
practically 700 ton-miles per month, the 
loads running from a few hundred pounds 
to fifteen tons. 

These trucks, used as locomotives on a 
level track and without any weight to 
secure adhesion, can haul, on suitable cars, 
from one-half to their full rated capacity 
as a truck, depending upon the condition 
of the track and kind of bearings on the 
cars hauled. By placing sufficient weight 
over the drivers to secure adhesion, they 
are capable of handling from one to two 
times their capacity as a truck for a con- 
tinuous period of not more than five 
minutes. 

Standard trucks are made for six dif- 
ferent gauges, namely: 18, 2114, 24, 30 
and 36 inches, and 4 feet 81% inches. For 
track systems provided with turn-tables, 
thev are made with rigid trucks. Where 
tracks are installed with curves, the 
trucks, for all gauges up to thirty-six 
inches, are provided with swiveled front 


axle, permitting free operation on curves 


as low as twelve fect in radius. 
ee 

The “Luxol” Advertising 

Sign. 

The Edison & Swan United Electric 
Light Company, Limited, 36-37 Queen 
street, London, E. C., has placed on the 
market a new type of electric sign. This 
sign is made with fully rounded glass 
letters mounted so as to be interchange- 
able. The letters are snow white in color 
and are made with beveled edges. The 
sign is for daylight as well as for night 
service. A single five-candle-power lamp 
is sufficient to illuminate an eight-inch 
letter. The letters can be obtained in 
ranges of size suitable for all classes of 
premises, varying from four to sixteen- 
inch letters. When the letters are fixed 
the lamp and holder are completely cov- 
ered. The sign is sold under the name of 
“Luxol.” It may be arranged to work 
with a motor-driven switch for flashing, 
changing colors or switching on letters in 
rotation. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


WORK TO BEGIN ON IOWA INTERURBAN—It is expected 
that work will soon be commenced on the proposed Clinton-Dubuque 
(Iowa) interurban road, surveys having been completed. The bulid- 
ing of the line means the expenditure of about $2,500,000. The 
proposition is to construct a third-rail system of railroad between 
Clinton and Dubuque, and to install the trolley system only when 
necessary in the cities and towns passed through. T. J. Wilcox 
is behind the undertaking. 


NEW MEXICAN LIGHT AND POWER COMPANY—Messrs. 
Braniff, of Mexico City, and Segura and Garcin, of Orizaba, have 
formed a new company to exploit electric light and motive power 
from one of the strongest water-power plants in the state of 
Vera Cruz. The company is organized with a capital of several 
million dollars under the title of “Cia de Fuerza Motria y Luz 
Electrica de Orizaba.” It is proposed to supply the cities of Ori- 
zaba, Cordoba and neighboring towns with ample light and power 
for local consumption. 


STREET RAILWAY COMPANY SUED—Suit to recover $730,000 
from the Illinois Central Traction Company for alleged violation 
of the village ordinance has been filed in the Circuit Court by the 
East Springfield (Ill.) board. It is alleged the company has vio 
lated a measure providing the company shall pay $10 upon each 
interurban car run within the corporation. The ordinance was 
passed at a session of the East Springfield board September 4, 
1906, and a penalty for a violation of not less than $25 or more than 
$200 is provided. The declaration says the company has run ten 
cars each day on Twentieth street for the year ended October 1, 
1907. It is also charged no license has been paid, as provided in 
the village ordinance. 


COLORADO POWER COMPANIES TO RESUME WORK—The 
Central Colorado Power Company, capitalized at $22,500,000, and 
the Eastern Colorado Power Company, a subsidiary organization, 
capitalized at $7,000,000, which practically ceased work on extensive 
canals and reservoirs connected with large electric power schemes 
when the Knickerbocker Trust Company failed, will resume opera- 
tions with increased forces. Under recent embarrassing conditions 
in financial circles and the fact that winter was close at hand, the 
companies reduced their working forces by about two thousand 
men, although at no time was the underground work suspended. 
Interested in both companies are: Thomas F. Walsh, D. H. Moffat 
and others of Denver; former Governor Myron Herrick, of Ohio, 
and Eastern European and Colorado Springs capitalists. The 
companies will eventually supply all of eastern and central Colorado 
with electric power. 


NEW ELECTRIC LINE TO RUN THROUGH THE INDIANA 
AND ILLINOIS COAL FIELDS—The Indianapolis-Cairo Traction 
Company, which has as its purpose the construction and operation 
of an electric traction line from Indianapolis to Cairo, Ill., through 
the Indiana and Illinois coal fields, has been incorporated under the 
laws of Arizona, with a capital of $10,000,000. The incorporators, 
except for the president, A. L. Hassler, of York, Pa., are Indianapolis 
men. Besides Mr. Hassler, they are: W. C. Buell, John T. Figg 
and Charles McDermott, the last one of whom is secretary and 
treasurer of the company. The company has taken over the Eel 
River Railroad Company, which was incorporated about two years 
ago to build a steam road from Indianapolis into the Indiana coal 
field, and its officers say that a contract is about closed with New 
York interests to underwrite the company, disposing of the bonds 
to Paris (France) capitalists. The survey, it is said, has been 
completed from Indianapolis to Sullivan, Ind. 

WEST END STREET RAILWAY—The Massachusetts Railroad 
Commission has approved of an issue of 20,218 shares of additional 
common stock by the West End Street Railway Company, and nas 
fixed the issue price at $70 per share. This is the amount of stock 


asked for as reasonably necessary for payment to the Boston Ele- 
vated for additions, improvements and alterations made from 
April 1, 1904, to September 30, 1907, to the amount of $2,135,750. 
At a special meeting of the stockholders, called to vote upon the 
issue of 20,218 shares of additional common stock, 147,394 votes 
were cast, all but twenty-two of which were in favor of the propo- 
sition. The vote was as follows: “That for the purpose of pro- 
viding means to repay to the Boston Elevated Railway Company 
amounts expended by it for permanent additions, alterations and 
improvements on the property of this company the common stock 
of this company is hereby increased from $10,109,250 to $11,120,150 
and the number of common shares is increased from 202,185 of 
the par value of $50 each to 222,403 of the par value of $50 each, 
so that the entire common capital stock is and shall be $11,120,150, 
represented by 222,403 shares of the par value of $50 each.” 


ELECTRICAL PROGRESS IN CHIHUAHUA—The Compañia 
Electrica y Ferrocarriles de Chihuahua takes over all the properties 
of the local street-car company, the Chihuahua Mineral Railroad, 
Chihuahua, Mexico, and the electrical department of the Com- 
pañia Industrial Mexicana this month. This will include all the 
lights and electrical power in the city, the present street-car sys- 
tem now being converted into a trolley line, the narrow-gauge steam 
railroad to Santa Eulalia, which now runs four regular mixed 
trains a day, and the aerial tramways connecting the railroad and 
town of Santa Eulalia with various mines. The new corporation 
will open offices in Chihuahua. The properties are at present 
owned mostly by the same people. For the present work will be 
confined to the city lines, but later the entire line of the Mineral 
Railroad will be converted into a trolley system. The city lines 
are expected to carry freight and will probably build sidings to 
business houses and haul cars from the Central, Chihuahua and 
Pacific and Orient railroads direct to consignees. A. C. Nash, the 
present general manager of the Chihuahua Mineral Railroad and 
the present city street-car lines, will be general manager of the 
new corporation. 


NEW INCORPORATIONS. 


AUSTIN, TEX.—Gorman Light and Power Company, of Gorman, 
Eastland county. $15,000. Incorporators: F. B. Winters, S. B. 
Bowles and W. A. Waldrop. l 


COLUMBUS. OHIO—The Massillon, Wooster & Western Railway 
Company, Wooster. $10,000. Incorporators: C. V. Hard, M. L. 
Smyser, A. D. Metz, Albert Shupe, Nick Amster and others. 


DENVER, COLO.—The Pueblo & Arkansas Valley Electric Rail- 
way Company. $300,000. To extend from Pueblo to Roselawn, 
Avondałe, Vinland and on to Fowler. Incorporators: F. B. Chap- 
man, M. J. Verner, Lester Wolf and N. Douthitt, of Kansas City, and 
M. G. Saunders, Pueblo. 


MADISON, WIS.—Blomkun Electrice Company, Milwaukee. 
$35,000. Incorporators: Frank Blomkun, J. P. Blomkun and Edward 
J. Yockey. Arkansas Telephone Company, Arkansas, Pepin county. 
An amendment increasing the capital stock from $2,400 to $5,000. 
Morris Telephone Company, Morris, Shawano county. $1,200. In- 
corporators: Charles A. Holm, Thomas Larson and Peter Fredrick- 
son. 


SPRINGFIELD. ILL.—Chicago, Joliet & Central Illinois Railway 
Company, Chicago. $2.500. To construct a line from Chicago, south- 
westerly through Lyons, in Cook county, Downers Grove, Du Page 
county; Du Page, in Will county; thence south through Lockport 
and Joliet, in Will county, and to other points in the counties of 
Cook, Du Page, Will. Bureau, Peoria, Kendall, Grundy, La Salle, 
Livingston, Putnam, Marshall, McLean and Woodford. Incorporators 
and first board of directors: Josiah Burnham, Hugo De Loeb, George 
L. Turnbull, Gerald Turnbull and L. H. Strickler. 
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ELECTRIC RAILWAYS.. 


CHICAGO, ILL.—The City Railway Company has expended 
$3,600,000 on thirty-one miles of new track, 201 “pay-as-you-enter” 
cars, on rehabilitation, without counting power improvements, this 
year. 


PINE BLUFF, ARK.—The Little Rock-Pine Bluff Interurban 
Company, which is building the interurban line between this city 
and the capital, has established local headquarters and has begun 
grading. 


MARION, IND.—Officials of the Marion & Logansport traction 
line have announced that bids for the construction of the line will 
be opened March 1. The survey of the right of way is expected to be 
completed early in January. 


LEXINGTON, KY.—Capt. W. E. English is maturing plans for 
beginning work on an east and west interurban line that will have 
Madison for its eastern terminal and will connect with the Indian- 
apolis & Louisville Traction Company at Scottsburg. 


PADUCAH, KY.—A corps of engineers has begun surveying a 
route out of Paducah to Mayfield, a distance of twenty-five miles, 
for the Paducah Southern Electric Railway. The work of building 
the road will be pushed rapidly. The line will reach many inland 
towns. 


DENISON, TEX.—It is almost an assured fact that an electric 
line will be constructed from this city to Sulphur, Okla. The. pre- 
liminaries have about been completed. Agents of the enterprige 
are securing right of way through lands between Denison and Red 
River. 


FREDERICK, MD.—A corps of engineers under the direction of 
Theodore J. King, superintendent of the Great Falls & Old Dominion 
Railroad Company, has completed a survey from Frederick to 
Buckeystown for the proposed extension of the Washington, Fred- 
erick & Gettysburg road from this city to Washington. 


DANVILLE, ILL.—The Illinois Traction System has petitioned 
the council for a franchise for a new interurban line leaving the 
city on the southeast, to be known as the Danville & Southeastern 
Railroad Company, which is designed to connect with the line now 
running from Terre Haute to Clinton, Ind., owned by the McGowan 
syndicate. 


FORT COLLINS, COLO.—The Denver & Interurban Electric 
road has begun running cars on the Mountain and Cottage avenue 
line. About five miles of the system has been completed and is ready 
for operation. The city council has granted the company an ex- 
tension of eight months from the first of the year for the comple- 
tion of its sugar factory branch. 


WALLA WALLA, WASH.—By a unanimous vote of the city 
council a blanket franchise was granted the Washington & Oregon 
Traction Company, which gives it the privilege of constructing its 
line along any street in the city excepting Park, Palouse and Alder 
Streets. The franchise is practically a duplicate of the franchise 
granted several years ago. 


NAZARETH, PA.—The Allen Street Railway Company has placed 
in operation its new line from Nazareth to Bath, a distance of 
four miles. Another four-mile trolley line, just completed, extends 
from South Bethlehem to Seidersville, and in the spring will be 
extended to Centre Valley, connecting with the Philadelphia line 
of the Lehigh Valley Transit Company. 


WORCESTER, MASS.—The Worcester Consolidated Street Rail- 
way Company petitions the Railroad Commission that its orders 
issued October 25, 1901, and August 5, 1902, approving of issues of 
$445,000 and $350.000 additional capital stock at $116 per share 
(which stock was not issued) be rescinded and a new order be sub- 
stituted for an issue of a like amount, at such reduced market price 
as the board may authorize. 


FOND DU LAC, WIS.—Accordlng to the annual statement of the 
Eastern Wisconsin Railway and Light Company the total earnings 
of the company for the year ended December 1 were $164.366.77. 
Of this amount the receipts from the railway system were $95,387.80 
and from the electric light and power system $68,972.97. The total 
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license fee to be paid by the company is $3,287.22, of which $1,907.76 
is for the railway and $1,379.46 for the lighting and power system. 


TOLEDO, OHIO—The Lake Shore Electric has closed a deal 
whereby that company will supply power to the Toledo, Fostoria 
& Findlay road. A high-tension wire will be strung from the Lake 
Shore Electric's line at Woodville to a substation on the Toledo, 
Fostoria & Findlay. The Lake Shore Electric is supplying the power 
to the line running from Norwalk to Shelby, and also to the Cleve- 
land & Southwestern, for its Lorain-Amherst line. 


GREENSBURG, PA.—The proposed street railway between 
Latrobe-and Ligonier is now a certainty. The company has secured 
the right of way from Latrobe to the outskirts of Ligonier borough, 
and has also purchased several acres of land, for the purpose of 
erecting a car barn. The company is known as the Latrobe-Ligonier 
Street Railway Company, and its stockholders are business men of 
Pittsburg. All the preliminary work has been completed. 


NEW CASTLE, PA.—The Meadville & Conneaut Lake Traction 
Company is said to be willing to extend its lines from Linesville 
to Greenville, twenty-two miles, if the Mahoning & Shenango Valley 
Railway and Light Company will extend its lines from Sharpsville 
to Greenville. This would give almost a direct line connecting 
this city with a direct line connecting Youngstown with Greenville, 
Conneaut Lake, Meadville and Conneaut. It would also give trolley 
connections with Erie, Pa. 


HANNIBAL, MO.—Parties who are said to be interested in the 
projected Mexico, Santa Fé & Perry interurban are arranging 
to extend the line to Hannibal from Perry. It is proposed to begin 
negotiations with the Hannibal & New London Gravel Road Com- 
pany and the county court of Ralls county with reference to secur- 
ing the right of way over the gravel road from New London to 
Hannibal. The projectors contemplate an extension of the St. 
Louis & St. Charles line to Mexico and the Mexico, Santa Fé & 
Perry road to Hannibal, thus forming a continuous line from St. 
Louis to Hannibal. 


ALBIA, IOWA.—Cars are now running through the streets of 
Albia on the Albia Interurban Railway. The line connects Albia 
with the coal-mining town of Hocking, three miles south of the city, 
besides running between both depots and through the principal 
streets of the city. The outlay has been $125,000. It is now the in- 
tention to continue the line to Hiteman, six miles north, and on 
to Buxton, twelve miles in the same direction. This work will be 
taken up with the opening of spring. The Albia Interurban officers 
are as follows: President, John P. Reese; vice-president, C. A. Ross; 
secretary and treasurer, Calvin Manning; chief engineer, C. B. 
Judd. 


STOWE, VT.—The Mt. Mansfield Electric Railway, which runs 
from this village to Waterbury, a distance of ten and one-half miles, 
has been sold at auction for the mortgagee, the American Trust 
Company, of Boston. A. H. Soden, of Boston, president of the street 
railway company, was the successful bidder at $20.000. It is under- 
stood that Mr. Soden plans to extend a line from Stowe to Morris- 
ville, a distance of eight miles. The railway was opened in 1897. 
The cost of construction is said to have been $250,000. Last March 
C. E. Burke, of this town, was appointed receiver, and George H. 
Dale, of Waterbury, managed the road in behalf of the trust com- 
pany. At the time the road was built the town of Stowe assisted 
the project by bonding itself to the extent of $40,000. 


SPRINGFIELD, OHIO.—A corps of engineers of the Ohio Elec- 
tric Railway Company, owner of the old Columbus @ Lake Michigan, 
now being electrified between Lima and Defiance is making a final 
survey of the road. Both the Defiance and Lima city councils have 
made this road a certainty as an electric interurban by June 1, 1908. 
by insisting on clauses to this effect in the franchises. At Lima if 
cars are not in operation into the city by June 1, the company for- 
feits a twenty-five-vear franchise and a large sum of money. In De- 
fiance if cars are not running into the city by the first of June the 
franchise is forfeited, also $5.000, a certified check for that amount 
being on deposit in one of the local banks. With the assurance of 
this line and the completion of the connecting link between Belle 
fontaine and Lima, cars leaving this city will be able to go over a 
route which will connect all of the larger cities of the state within 
a radius of 100 miles. 
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PERSONAL MENTION. 


MR. WILLIAM FERRIS has been made manager of the Kewanee 
(Ill.) office of the Postal Telegraph Company. 


MR. H. L. COOPER has retired from the firm of Viele, Cooper 
& Blackwell to engage in business for himself. The company will 
hereafter be known as Viele, Blackwell & Buck. 


MR. W. B. ROBERTS, manager of the Atlanta (Ga.) exchange 
of the Bell Telephone Company, has been promoted to be special 
agent of the same company, effective January 1. 


MR. WILLARD B. STOUGHTON has been engaged as super- 
intendent of the electric light plant of the Danbury & Bethel Gas 
and Electric Light Company, Danbury, Ct. He succeeds Mr. Charles 
R. Hodgson, who will go to Mexico City. ` 


MR. GEORGE FABER, of Maringo, Ill., formerly superintendent 
of the Elgin & Aurora Electric Railway Company, has been made 
superintendent of the Western Ohio Railway Company, succeeding 
James K. Gray. Mr. Faber will have headquarters at Wapakoneta, 
Ohio. 


MR. J. E. NORTH, who has been in charge of the electrical engi- 
neering department of the central division of the Ohio Electric 
Railway Company, has tendered his resignation. H. W. Pagan, 
electrical engineer of the eastern division of the system, will suc- 
ceed Mr. North. 


MESSRS. D. C. AND WILLIAM B. JACKSON announce that 
they have removed their western office from Madison, Wis., to the 
Commercial National Bank Building, Chicago, I1. Mr. William J. 
Crumpton will be in immediate charge of the Chicago office. 
Messrs. Jackson also have an office in Boston, Mass. 


MR. LOUIS H. CUSHING, who has been superintendent of the 
Taunton & Pawtucket Street Railway Company, at Attleboro, Mass., 
for some time past, has severed his connection with the road to 
become associated with the Dexter Machine Company, of Attleboro. 
Previous to going to Attleboro Mr. Cushing was identified for seven 
years with the Shaw street railway syndicate. 


MR. ARTHUR W. KING, who for the past three years has been 
connected with the New England Telephone and Telegraph Com- 
pany and of late with the contract department of that concern at 
Augusta, Me., has accepted a position with the Nova Scotia Tele- 
phone Company, Halifax, Nova Scotia. Mr. King will have charge 
of the organization of a contract department for the Canadian 
company which will have to deal with the establishing of farmers’ 
lines. . 


MR. E. F. KIRKPATRICK has resigned his connection with the 
McRoy Clay Works, and on January 1 associated himself with 
B. S. Barnard & Company, of New York, as vice-president. Mr. 
Kirkpatrick will make his headquarters at the Monadnock Block, 
Chicago. Mr. Kirkpatrick is very well known in the engineering 
field in connection with conduit construction work, and with his 
new connections he will handle the Barnard underground conduits 
in the West. 


MR. O. BAERWINKEL, who for the past twenty months has 
been secretary and manager of the Excello Arc Lamp Company, has 
resigned and sails Saturday, January 4, for Europe on the Kaiserin 
Augusta Victoria. While Mr. Baerwinkel has not definitely decided 
upon his future business associations, it is hoped that he will re- 
main allied with Excello interests with headquarters in Germany. His 
co-workers of the Excello Arc Lamp Company presented him with a 
very handsome diamond locket as a souvenir of the pleasant asso- 
ciation in the past. 


MR. ARTHUR V. WAINWRIGHT, state superintendent of light- 
ing for the Connecticut Company, with headquarters at South 
Norwalk, Ct., has resigned to become manager of the Mohawk 
Gas Company, of Schenectady, N. Y. Since his appointment as 
state superintendent of lighting for the Connecticut Company Mr. 
Wainwright has had charge of the lighting and electric interests 
in Greenwich, the gas and electric lighting in Norwalk, the electric 
lighting in New Britain, electric lighting in Waterbury, gas and 
electric lighting in Naugatuck, electric lighting and water in Bran- 
ford, electric lighting and water in Suffield and has acted as gen- 
eral superintendent of the New Milford Power Company. g 
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NEW PUBLICATIONS. 


THE ROCKY MOUNTAIN BELL TELEPHONE COMPANY—A 
very interesting booklet has been published by the Rocky Mountain 
Bell Telephone Company, entitled “The Story of the Rocky Moun- 
tain Bell Telephone Company, 1883-1907.” This booklet is designed 
to tell briefly what has been accomplished by this progressive 
western company among progressive western people; to tell of 
difficulties met and overcome; of new things created; of a goal 
set high and the efforts made to reach it. From an historical point 
of view the book is very valuable and the illustrations bring to 
one’s mind something entirely new and point out conditions which 
even some old telephone men are not familiar with. 


“COAL-MINE ACCIDENTS—THEIR CAUSES AND PREVEN- 
TION’’—The Department of the Interior, United States Geological 
Survey, has published a preliminary statistical report, compiled by 
Clarence Hall and Walter O. Snelling, with an introduction by 
Joseph A. Holmes, on “Coal-Mine Accidents—Their Causes and 
Prevention.” This publication reviews the fatal accidents in the 
United States and gives statistics with respect to accidents in this 
country and abroad. Mine accidents are classified and there is a 
brief conclusion referring to this part of the bulletin concerning 
the significance of these statistics. Under the heading of ‘“Pre- 
vention of Mine Accidents” the matter of safety lamps is discussed 
and suggestions are made for eliminating the danger of naked 
lights coming in contact with combustible gases. The use of safety 
explosives and the storage of explosives are discussed. 


‘* THE NEW WATERSIDE POWER-HOUSE OF THE NEW YORK 


EDISON COMPANY—The New York Edison Company has pub- | 


lished in book form the specifications of its new Waterside power- 
house. This station is known as Waterside No. 2 power-house and 
is being erected on a property bounded on the north by Fortieth 
street, on the south by Thirty-ninth street, on the west by First 
avenue and on the east by the East river, borough of Manhattan, 
city of New York. It was thought advisable in the design of the 
station to provide for either vertical reciprocating engines or for 
either or both of two types of steam turbine units of the maximum 
sizes then developed, thus necessitating a compromise between the 
demands of the various designs. The operating room was laid 
out to contain twelve 6,000-kilowatt vertical engines or sixteen 
5,000-kilowatt vertical turbine units or twelve 5,500-kilowatt hori- 
zontal turbine units. The specifications include the drawings for 
two turbine units of 8,000 kilowatts’ capacity each, the turbines to 
be of the Curtis type and designed to operate condensing, form- 
ing part of a contract between the General Electric Company and 
the New York Edison Company, and drawings for 7,500-kilowatt 
turbo-generators, forming part of a contract between the Westing- 
house Machine Company and the New York Edison Company. 


DATES AHEAD. 


American Association for the Advancement of Science. 
meeting, Chicago, Ill., December 30 to January 4. 

South Dakota Independent Telephone Association, Mitchell, S. D., 
January 8-9, 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual meet- 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. 
Omaha, Neb., January, 1908. 

Wisconsin Electrical Contractors’ Association. 
Milwaukee, Wis., January 15, 1908. 

Northwestern Electrical Association. 
kee, Wis., January 15-16, 1908. 

Ohio Independent Telephone Association. 
bus, Ohio, March 19, 1908. 


Annual 


Next meeting, 
Next meeting, 
Annual meeting, Milwau- 


Next meeting, Colum- 


NEW MANUFACTURING COMPANIES. 


ALBANY, N. Y.—The Murphy Electricity Rectifier Company, of 
Rochester, has been incorporated, its capital to be $1,000,000. Its 
directors include W. B. Duffy, George W. Aldridge, T. J. Murphy, and 
others of Rochester. 


RENO, NEV.—Articles of incorporation have been filed 
by the Reno Electrical Works, with the principal place of business 
in this city. The capital stock of the company is placed at $10,000, 
and the stock has a par value of $100 per share. The capital stock 
has been fully subscribed, the following Reno men being stock- 
holders: Frank V. McAvoy, T. W. Martinez and E. M. Curnow. 
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ELECTRICAL SECURITIES. 


Last week was one of considerable dulness in the stock market. 
there being little incentive to heavy trading, owing to the paucity 
of time money. There is every indication, however, of a switt 
ingathering of financial resources and of a return to Eastern banks 
of moneys so lavishly sent to Western states for crop-moving and 
seasonable purposes. Banks throughout the country are resuming 
normal currency distribution, and the year ends with a great 
shadow lifted from the financial and industrial horizon. The sup- 
ply of manufactured products in stock is very small and an entirely 
different condition, thiswise, prevails than that which confronted 
the country in 1893, 1897 and 1902, when there had to be digested 
an {mmense amount of shelf material by a more or less poverty- 
stricken people. There are, in fact, positive indications of business 
contraction, and how long this will last is a matter of conjecture. 
But it is also apparent that a convalescent period has already begun, 
and the hopefulness which is extant will stimulate the country’s 
institutions to a rapid recovery, while the fire through which they 
have passed will leave them cleaner and more wholesome for the 
future. 

Dividends have been declared upon the following electrical 
securities: Utica & Mohawk Valley Railway Company; regular 
quarterly dividend of 114 per cent on the preferred stock, payable 
January 1. Cincinnati Gas and Electric Company; regular quar- 
terly dividend of 1% per cent, payable January 1. Rochester Rail- 
way Company; regular dividend of 1% per cent on the preferred 
stock, payable January 2. Syracuse Rapid Transit Company; regu- 
lar quarterly dividend of 1% per cent on the preferred stock, pay- 
able January 2. Aurora, Elgin & Chicago Railway Co.; regular 
quarterly dividends of %4 per cent on the common stock and 1% 
per cent on the preferred stock, payable January 10. Bangor 
Railway and Electric Company; regular quarterly dividend of 
1% per cent, payable January 1. Capital Traction Company, Wash- 
ington, D. C.; regular quarterly dividend of 1% per cent, payable 
January 1. City Railway Company, of Dayton, Ohio; regular 
quarterly dividend of 13%, per cent on the common stock and 1!% 
per cent on the preferred stock, both payable January 1. Columbus, 
Newark & Zainesville Electric Railway Company; regular quarterly 
dividend of 114 per cent on the preferred stock, payable Decem- 
ber 31. Holyoke Street Railway Company; regular semi-annual 
dividend of 4 per cent, payable January 1. Forest City Railway 
Company, of Cleveland; regular quarterly dividend of 14 per cent. 


payable January 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED DECEMBER 28. 


New York: Closing. 
Allis-Chalmers COMMON...........0eee e000 5%, 
Allis-Chalmers preferred...........0eeeeee- 17 
Brooklyn Rapid Transit...........+++2+0+- 38 
Consolidated Gas.......... cc cece terre eters 96% 
General Electric. ........... cece reer eeee 112 
Interborough-Metropolitan common......... Ti, 
Interborough-Metropolitan preferred........ 171, 
Kings County Electrie.......sssssesesese. 85 
Mackay Companies (Postal Telegraph and 

Cables) cOMMON.............- 22 ee eee 5214 
Mackay Companies (Postal Telegraph and 

Cables) preferred..........--5e0eeeees 59 
Manhattan Elevated. .............2 eee eeee 116 
Metropolitan Street Railway............+.- 23 
New York & New Jersey Telephone......... 93 
Western Union............... ccc cee teense 55 
Westinghouse Manufacturing Company..... 42 


Directors of the New York & New Jersey Telephone Company 
have declared the regular quarterly dividend of 1% per cent, pay- 
able January 15 to stock of record January 4. George B. Moffat, 
of Moffat & White, was elected a director to succeed Joseph T. 
Davis, resigned. 

The $1,217,000 stock of the Western Union Telegraph Company 
which is to be listed on the exchange will be distributed to the 
stockholders as a quarterly dividend in conformity with the reso- 
lutions adopted by the directors on December 11. This issuance 
will make the total amount outstanding $98,587,000. This new 
stock will carry dividends accruing after January 15. The author- 
ized capital stock of the company is $125,000,000, of which $10.000.- 
000 is reserved to take care of the outstanding $10,000,000 con- 
vertible 4 per cent bonds due 1936 and $15,000,000 will be reserved 
to take care of $15,000,000 of said bonds not yet issued. The stock 
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oe to be listed is a part of the $13,800,000 increase authorized 
n 1892, 


Boston: Closing. 
American Telephone and Telegraph........ 101 
Edison Electric Illuminating.............. 205 
Massachusetts Electric................0..06.. KLE 
New England Telephone................... 103 T 


Western Telephone and Telegraph preferred. 50 


The New England Telephone and Telegraph Company closed its 
current fiscal year with the best record of gross and net earnings 
in its history. Gross earnings run in excess of $10,500,000, while 
the gain in net is considerably in excess of the customary annual 
increase of $200,000. The company, during the past twelve months, 
has been able to cut down its operating ratio by practical business 
economies without in any way curtailing maintenance or impairing 
efficiency of service. The construction work installed during 1907 
has been confined largely to actual necessities, so that construction 
account will show a substantial cash credit at the end of the year. 


Philadelphia: Closing. 
Electric Company of America.............. 91,4 
Electric Storage Battery common.......... 30 
Electric Storage Battery preferred......... 30 
Philadelphia Electric. .............0ccceeee 6% 
Philadelphia Rapid Transit................ 174 
United Gas Improvement.................6. 734 


Electric Storage Battery directors declared a dividend of 1% 
per cent from the net earnings of the company on both common 
and preferred stocks, which was payable January 2. 


Chicago: Closing. 
Chicago Telephone............0cecceeceaes 109 
Commonwealth Edison ............-..00 0 ue 13714 
Metropolitan Elevated preferred............ 46 
National Carbon common...............20.85 55 
National Carbon preferred................. 100!., 


Directors of the Metropolitan Elevated have postponed action 
on the regular quarterly dividend of ", of 1 per cent on the pre- 
ferred stock, owing to conditions and the inability of the company 
to sell its bonds to provide for current improvements. For the 
calendar year of 1907 the Metropolitan Elevated earned 4'4 per 
cent on the preferred stock after charges. 


TELEPHONE AND TELEGRAPH. 
OSWEGO, N. Y.—The Bell Telephone Company has completed and 
placed in operation its new exchange at Oswego. 


SILVIS, ILL.—The Silvis board of trustees has granted the Cen- 
tral Union Telephone Company a twenty-year franchise. 

ELIZABETH, N. J.—The Hudson & Middlesex Telephone and 
Telegraph Company will be given a hearing before the city council 
January 15, on its application for a franchise. 


OMAHA, NEB.—The city of Florence has granted the Independent 
Telephone Company a franchise. One consideration is that the com- 
pany agrees to build a brick exchange building before January, 1909. 


PHILADELPHIA, PA.—A system of wireless telegraphy is to be 
established between New York and Philadelphia. A permit has been 
taken out at the office of the Buildings Department for the erection 
of a wireless telegraph tower, to be located on Chestnut Hill, by an 
Illinois company. A similar tower is to be erected in New York city. 


PAVILION, N. Y.—A representative of the Inter-ocean Telephone 
Company is organizing a company to be known as the Pavilion Tele- 
phone Company, to be an auxiliary. The desire is to form a stock 
company capitalized at $10,000, with shares at $25, the number of 
shares issued to any one to be limited to ten. The Inter-ocean pro- 
poses to donate all the poles and wire which are now on the ground, 
to establish an exchange here to be connected with the Le Roy ex- 
change for long-distance business. The annual rental for local un- 
limited service is to be at the rate of $8 per year. 


WINSTON-SALEM, N. C.—The Southern Bell Telephone and 
Telegraph Company has awarded the contract for the erection in 
this city of a telephone exchange building on the lot recently pur- 
chased on Liberty street. The plans for the structure were drawn 
by Harry N. Tyler, of Atlanta, Ga. The contract was let to Harwood 
& Moss, who agree to complete the building in 100 working days. 
The building will be thirty by fifty-two feet and will be similar in 
style to the company’s buildingssin other cities. The company will 
install the latest. and, most improved) telephone apparatus, 
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ELECTRIC LIGHTING. 


ALAMEDA, CAL.—Improvements costing $30,000 are being made 
to the municipal electric light and power plant. 


BRISTOL, TENN.—The Bristol Gas and Electric Company, it is 
announced, will spend $100,000 for improvements during 1908. 


FORT MORGAN, COLO.—The city council has decided to extend 
the electric lighting system to take in the extreme western part of 
the city. The line is being built. 


STATESVILLE, N. C.—The Southern Power Company has be- 
gun furnishing electricity to Statesville from its plant at Great 
Falls, S. C., a distance of 104 miles. 


SLIDELL, LA.—At a meeting of the board of directors of the 
Slidell Light and Electric Company an engineer and manager was 
selected, and the erection of the plant will begin early in January. 


BOSTON, MASS.—The Malden Electric Company has petitioned 
the gas commissioners for approval of an issue of $150,000 additional 
capital stock, to retire floating debt incurred in enlargements to its 
plant. 


DEXTER, MICH.—It is understood that Thomas Birkett, presi- 
dent of the Dexter Savings Bank, and W. L. McManus, of Petoskey, 
have asked the council of Petoskey to set a price on the municipal 
lighting plant. 


HOLYOKE, MASS.—Manager W. H. Snow, of the gas and electric 
light department, asks for an appropriation of $160,000, to be met 
by a loan, for what he considers necessary improvements at the 
electric light station. 


STREATOR, ILL.—The Illinois Light and Traction Company has 
been awarded a contract for lighting the streets of the city for the 
next five years, at a price of $65 per lamp, a reduction of $5 from 
the last contract price. 


SILVIS, ILL.—W. H. Downing has been given a franchise per- 
mitting him to operate an electric lighting and gas plant for twenty- 
five years. The terms permit Silvis at the end of twenty-five years 
to purchase the property. 


JOLIET, ILL.—The village of Rockdale has entered into a 
forty-year franchise with the Economy Light and Power Com- 
pany for electric lighting. The price charged for each arc light 
is $80 a year, and there will be fifteen lamps installed. 


OWOSSO, MICH.—The Shiawassee Light and Power Company, 
operating in the county outside of Owosso, has asked for a twenty- 
year franchise in Owosso and the lighting contract of the city for 
ten years. The Shiawassee company underbids the present company. 


SIEGFRIED, PA.—At a special meeting of town council the vote 
was six to one against the establishment by the borough of its own 
water and lighting plants. The proposition involved the expenditure 
of about $450,000. The council directed that new contracts be en- 
tered into with private companies. 


SPRINGDALE, ARK.—An electric light plant will soon be installed 
at Springdale. The Springdale Electric Light and Power Company 
has been granted a franchise for twenty-five vears. The rate for 
business houses will be sixty cents per month for sixteen-candle- 
power lights, and thirty cents for residences. 


HARTFORD, CT.—The Hartford City Gas Light Company, it is 
stated, has appointed President E. B. Bennett, Vice-President George 
Bullock and Treasurer and General Manager R. E. Slade a commit- 
tee to consider the advisability of erecting an electric light plant in 
connection with the gas works on Arch street. 


SCRANTON, PA.—A charter has been granted the Jessup Electric 
Light Company, the purpose of which is to furnish the borough of 
Jessup with electric light. The incorporators of the company are: 
W. S. Robertson, of this city; C. P. Ford, of Marshwood; John J. 
Sweeney, H. V. Lawlor and John Smoulter, of Jessup. 


ST. PAUL, MINN.—A notice has been filed by the West Side 
Power, Heat and Light Company of an increase of its capital stock 
from $50,000 to $300,000. The company operates an electrical plant 
which supplies power and light to a number of concerns. The plant 
is now in operation and the new stock issue is to cover the cost of 
the installation. 
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ST. CATHARINES, ONTARIO—St. Catharines has decided to ac- 
cept the tender of the Niagara Falls Power Company to light its 
streets until the year 1925 for $39.50 per arc light per year. Hereto- 
fore the Hamilton Cataract Power Company has furnished the light- 
ing for $72.50 per light, but offered to make a future contract at the 
rate of $45. St. Catharines is twelve miles from Niagara Falls. 


ROCK ISLAND, ILL.—Davenport parties interested in the water- 
power project for which a company was incorporated several years 
ago, with the object of building a canal from Le Claire down the 
Iowa side, are again agitating the subject. The latest proposition is 
a dam just above Rock Island. This, it is held, would have a fall 


of over twenty feet and develop between 30,000 and 50.000 horse- 
power, 


CRAWFORDSVILLE, IND.—The city council has under con- 
sideration a proposition for the sale of the city electric light plant 
and another proposition for furnishing the city with a new plant, 
the city to pay for the new plant, if accepted, on the yearly install- 
ment plan for ten years. An Anderson man, representing, it is 


supposed, a New York concern, has offered the city $46,000 for the 
plant. 


HOTCHKISS, COLO.—At a meeting of the council J. Walter Lee, 
representing the Colorado Fruit Company and the Hotchkiss Pack- 
ing and Power Company, composed of local and eastern capitalists, 
was awarded a twenty-year electric franchise. The company is or- 
ganized for the purpose of furnishing the town with electric lights, 
also for running a canning factory and evaporator. They will begin 
operation January 16, 1908. 


PORTLAND, ORE.—A subway system for gas. water and sewer 
mains and for all telephone and electric light wires, covering the 
territory between First and Sixteenth streets on the east and west 
and between Jefferson on the south and Glisan on the north, has 
been outlined by a joint committee of the city council and the execu- 
tive board. The conduits are to run parallel with the river, and it is 
the intention to tax benefited property for the expense. 


SODUS, N. Y.—The Public Service Commission has granted the 
petition of the Sodus Gas and Electric Light Company to extend its 
lines from Sodus to Webster and to Sodus Point and to increase its 
capital stock from $15.000 to $90,000. This will benefit the residents 
of Sodus Point, Wallington, Sodus, East Williamson, Williamson, 
Ontario, Ontario Center, Union Hill and Webster, as the Sodus com- 
pany expects to extend its lines rapidly and serve these villages with 
both day and night service. 


WASHINGTON, D. C.—R. W. Hersey, of San Jose, Cal., has been 
granted a permit by the Forest Service to occupy a right of way on 
the Stanislaus National Forest Reserve, and to construct thereon a 
transmission Jine for transmitting electric power for commercial 
purposes. The line will be located about twenty miles southwest 
of Sonora, beginning at the Tuolumne Electric Company's power 
house. The line will furnish electricity to the towns of Tuolumne, 
Soulsbyville, Confidence and Carter. 


SPRINGFIELD. MASS.—The annual report of the Northampton 
Electric Lighting Company shows assets of $17.081, and liabilities of 
$135,987. The operating account shows operating expenses of $38,- 
335; receipts from sale of light and power, $65.844; receipts from 
other sources, $1,311. The principal items in the profit and loss ac- 
count show the following: receipts, balance of last year, $70,241; 
balance of manufacturing account, $28,820; disbursements, dividends, 
$4,675; depreciation, $43,578: balance to new account, $40,093. 


CLEVELAND, OHIO—To light the streets electrically will cost 
the city $18,468 less in 1908 than it did in 1907. The only bid for 
lighting the streets in 1908 received by the beard of public service 
was that of the Cleveland Electric INuminating Company. The com- 
pany offered a tender of $54.96 per lamp. Last year the city paid 
the illuminating company $67.92 per lamp. The saving on each lamp 
next year will be $12.96. There are 1,425 arc lamps in the city. The 


total saving will therefore be $18,468, nearly twenty per cent of the 
cost this year. 


RENO, NEV.—R. P. Fairbanks and James Swanson, represent- 
ing the Telluride Power Company, of Telluride, Colo., are purchas- 
ing sites along the Carson river for electrical power plants. They 
intend to build at least two plants and to-furnish electric power for 
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mining camps in the western part of the state, as well as com- 
pete with the Truckee River General Electric Company, which now 
furnishes power to Reno, Carson and Virginia City. They are also 
interested in power plants in Provo Canyon, which furnish lignt 
and power to Salt Lake City. 


COLORADO SPRINGS, COLO.—A reduction of ten per cent in 
the rates of the Colorado Springs Electric Company, to take effect 
January 1, has been announced. Instead of twelve and one-half cents 
per kilowatt-hour, the rate now in effect, the price for current fur- 
nished after January 1, 1908, will be eleven cents per kilowatt-hour, 
with a discount of one cent per kilowatt-hour if bills are paid on or 
before the tenth of each month. Instead of the minimum guarantee 
per month of $1.50, now in effect, with a discount of ten per cent, 
the new minimum guarantee rate applying on bills rendered on and 
after February 1, 1908, will be $1.25, with a discount of ten cents. 


TAUNTON, MASS.—The report of the superintendent of the 


municipal electric light plant for the year ended November 30. 
1907, shows the following figures: The income for current fur- 
nished to commercial customers for the year was $58,452.32, which 
is an increase over last year of $3,363.73. The total amount paid 
for operating expenses was $43.211.44. Deducting from this amount 
the sum of $2,270.84, for the increase of material on hand, such as 
coal, ofl, waste, carbons, etc., the net cost of operation was $40,940.40, 
which shows a slight increase. The number of lights now in 
operation is 720, of which 274 are enclosed arc and 446 incandescent. 


TORONTO, ONTARIO—At a largely attended meeting of the 
shareholders of the Stark Light and Power Company it was stated 
that over and above the liabilities of the company. $100,000 is 
available. The object of the meeting was to reorganize the com- 
pany, and from statements made it was found that the several 
plants of the company were operating on a paying basis. The 
company was said to be really solvent, although E. R. C. Clarkson 
has been appointed liquidator. It was stated that the troubles of 
the company were in the taking over of a plant at Welland. Liti- 
gation in connection with it followed, and coupled with the strin- 
gency of the money market, caused a failure. The outlock was s80 
promising that a committee of ten was appointed by the share- 
holders to reorganize the company. 


MONTICELLO, IND.—The Tippecanoe Electric and Power Com- 
pany has been incorporated with a capital of $75.000. which has for 
its object the development of the water power in the Tippecanoe 
river. By this method it is hoped to locate factories here which will 
obtain their power from the company. The directors of the new com- 
pany are: Abram S. Strouss, Henry Meyers and J. Garrett Smith, all 
of Chicago. They have secured a fifty-year lease from W. T. Wilson, 
owner of the present water power, and have been granted a franchise 
for lighting the town of Monticello for twenty-five years. At present 
there is a dam across the river just above Monticello which furnishes 
power for a fiouring mill. It is the purpose of the company to tear 
down the mill and erect a concrete power-house and also to supplant 
the dam with a new one to be four feet higher. Mr. Strouss is presi- 
dent of the Frankfort and Delphia interurban line and will extend 
his line through this city on to Chicago. 


EDUCATIONAL NOTE. 

RENSSELAER POLYTECHNIC INSTITUTE—The Rensselaer 
Polytechnic Institute, Troy, N. Y.. announces that it has inaugurated 
courses in mechanical engineering and electrical engineering lead- 
ing to the degrees of M.E. and E.E. These courses will be of 
(he same character and thoroughness as have made this institu- 
tion’s course in civil engineering famous for the past three-quarters 
of a century. The gift of $1,000.000 by Mrs. Russell Sage insures 
complete laboratories in mechanical and electrical engineering. 


OBITUARY NOTES. 

DR. COLEMAN SELLERS, the distinguished engineer, died at 
his home, 3301 Baring street, Philadelphia, Pa., on December 28, 
at 7.30 P. m. Two sons, Coleman Sellers, Jr., and H. W. Sellers, and 
a daughter, Mrs. S. W. Colton, survive. 

MR. JOHN W. MCNAMARA, well known among New York state 
electric railway men, died on December 20 at his home in Albany, 
N. Y., after a lingering illness. He was connected with local sur- 
face lines from 1864 until January 1, 1906, when the Delaware & 
Hudson took control of the United Traction Company, of which he 
was president. 
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INDUSTRIAL ITEMS. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, 
distributing a pretty calendar for 1908 to its patrons. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadel- 
phia, Fa.. has made a change in its St. Louis, Mo., office, N. P. 
Hall temporarily succeeding Ernest Boehme, formerly manager of 
the St. Louis branch. A rearrangement of the personnel of the 
branch. will be made early in the year, 


THE HARVARD ELECTRIC COMPANY, 66 West Van Buren 
street, Chicago, 11., has placed on the market a self-welding wire 
joint for splicing both iron and copper wires. Full information 
concerning this joint will be sent to those interested upon appli- 
cation, ' 


THE W. R. GARTON COMPANY, Chicago, Hl, announces the 
retirement of W. R. Garton from the company and his associa- 
tion with the Lord Electrie Ccmpany, of New York city. Ray P. 
Lee succeeds Mr. Garton as president and treasurer, and A. F. 
Henderson succeeds Mr. Lee as secretary of the W. R. Garton Com- 
pany, 

THE BRISTOL COMPANY, Waterbury, Ct., has been awarded 
a silver medal for its recording instruments exhibited at the 
Jamestown Exposition. These recorders have received high awards 
at every exhibition in which they have been entered as competitors 
in recent vears, including those held at Paris, Chicago and St. 
Louis. 

THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Vietor, N. Y.. has favored some of its patrons and friends with 
a calendar for 1908, the mat of which shows the beautiful creation 
“Nathalie.” by Alfred Schwarz, the original of which was exhibited 
at the “Grosse Ausstellung” (great exhibition) at Berlin in 1996, 
and secured for Herr Schwarz the royal favor of Kaiser Wilhelm. 


THE ALLIS-CHALMERS COMPANY. Milwaukee, Wis, in 
bulletin No. 2034 describes and illustrates the motor applications 
at the Fore River Shipbuilding Company's yard at Quincey, near 
Boston, Mass. The generator is operated on the two-wire plan, 
supplying the highest voltage—240 volts—and ail the constant- 
speed motors, crane motors and the lighting system of the yard 
are operated at this voltage. For variations of speed this voltage 
is divided into three by means of a balancing transformer, and 
by proper combinations a number of pressures may be obtained. 
The system is one in which the impressed electromotive force 
upon the armature of the motor is changed to meet the require- 
ments of speed regulation. Copies of this bulletin will be sent to 
these interested upon request. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has published a very {interesting and instructive bulle- 
tin entitled “The Polyphase Motor in the Shoo,” This bulletin 
deals with the adaptation of polyphase motor drive to the heavy 
machinery necessary in car building and tocomotive works and is 
illustrated with views made in the shops of the Wabash Railread 
Company, at Decatur, Ill, the motor equipment of which was 
furnished by the Wagner Electric Manufacturing Company. The 
results from this installation have exceeded in every respect the 
expectations of the officials of the railroad company and have 
attracted considerable attention in railway circles. The bulletin 
gives a large number of illustrations of applications of these poly- 
phase motors. Bulletins describing the apparatus specifically will 
be furnished to those interested upon request. 


GENERAL ELECTRIC COMPANY, Schenectady, N. Y.. 
describes in bulletin No. 4550 a number of its well-known lines 
of circuit-breakers. Type C, form G circuit-breakers are designed 
for a small, reliable, automatic, protective device for direct and 
alternating-current systems at a moderate price. Type C, form P, 
are particularly adapted for use on railway and power systems 
which are frequently subjected to severe short circuits and heavy 
overload. They are made up to 12,000 amperes capacity. Type C, 
form K, especially designed for heavy service, are particularly 
well suited for railway work. They are made in capacities up to 
10.000 amperes. The bulletin also contains descriptions of auxili- 
ary switches, automatic tripping devices, etc., to be used with the 
circuit-breakers and gives complete data as to capacities, prices 
and dimensions of the devices shown: -\The, bulletin contains thirty- 
six pages and is conveniently arranged: for reference. 
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Reeord of Electrical Patents. 


Week of December 24. 


874,411. SYSTEM OF ELECTRICAL TRANSMISSION AND PRO. 
PULSION. Maurice Leblanc, Paris, France, assignor to West- 
inghouse Electric and Manufacturing Company. A transmission 
line for alternating currents of short wave length, in which the 


ratio of the capacity to the self-induction is increased at points 
along the line. 


874,483. ELECTRIC FIRE AND BURGLAR ALARM. Melancthon 


J. Briggs, Philadelphia, Pa. An alarm system which gives visual 
as well as audible signals. 


874,508. BRAKE FOR ELECTRIC CARS. Moses G. Hubbard, Jr., 
Austin, Ill. The brakes are actuated by a motor driven by one 
of the car motors which operates as a generator. 


874,511. INTERRUPTER. William Kaisling, Chicago, Ill., assignor 
to Milo G. Kellogg, Chicago, Ill. The vibrator has a primary 


movement in one direction and a secondary movement trans- 
versally. 


874,531. AUTOMATIC MOTOR STARTER. William C. O’Brien, 
Baltimore, Md., assignor to Monitor Manufacturing Company, 
Baltimore, Md. A starting resistance is shunted by a circuit 
containing two switches, one of which closes the motor circuit 
and the other opens it in the case of excessive current. 


874,558. ALTERNATING-DIRECT-CURRENT SYSTEM OF CON- 
TROL. Howard L. Beach, Wilkinsburg, Pa., assignor to West- 
inghouse Electric and Manufacturing Company. A control system 
which brings into action the respective collecting devices de- 
pending upon whether the supply system is direct or alternating. 


874,559. SYSTEM OF CONTROL. Howard L. Bench, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 


pany. A switch in a control system which brings into action 
either one of two collecting devices. 


874 558. —ALTERNATING-DIRECT-CURRENT SYSTEM OF CONTROL. 


874,564. ELECTROLYTIC APPARATUS FOR THE MANUFAC- 
TURE OF NITROCELLULOSE. Gaston C. de Briailles, Paris, 
France. The treating chamber is divided by a porous partition 
and two electrodes are placed in one compartment of this cham- 
ber, one being near the partition. 


874,567. ELECTRIC CONTROLLER. Roy W. Brown, Amsterdam, 
N. Y. A magnetic release for motor starters. 


874,601. SWITCH FOR HIGH-POTENTIAL CIRCUITS. Joseph N. 
Kelman, Los Angeles, Cal. An oil switch with a toggle motion. 


874,602. TELEGRAPH KEY. John P. Kinney, Pocatello, Ida. An 


operating member which spans the instrument is carried by the 
key lever. 


874,608. DANGER SIGNAL. Clevia J. Luther, Desloge, Mo., as- 
signor of two-fifths to James T. Mayberry, Desloge, Mo. A signal 


for structures exposed to dangerous conditions, which is actuated 
by a float. 


874,630. THIRD-RAIL ATTACHMENT FOR ELECTRIC CARS. 


George H. Sohn, Lincoln, Cal. A hollow third-rail and collecting 
device therefor. 


§74.690. LINE-TESTER. Edwin S. Lincoln, Brookline, Mass. A 
telephone provided with a short-circuiting key. 


874,745. TELEGRAPHY. Patrick B. Delany, South Orange, N. J. 
A system of wireless telegraphy. 


874,780. THERMO-ELECTRIC ELEMENT. Albert L. Marsh. Lake 
Bluff, Ill., assignor to Wm. A. Spinks & Co., Chicago. IN. The 
couples are formed of vanadium and a metal which, when al- 
loyed with the former, gives an alloy electro-negative to nickel. 


874.795. SAFETY-FUSE. Joseph Sachs and Frank D. Reynolds. 
Hartford, Ct., assignors to The Sachs Company, Hartford, 


Ct. An enclosed fuse the contact blades of which pass through 
the walls of the casing but not through the end caps. 


874.796. SAFETY-FUSE. Joseph Sachs and Frank D. Reynolds, 
Hartford, Ct., assignors to the Sachs Company, Hartford, 
Ct. 


A fuse with an indicating device connected to one edge 
of an end cap. 


874,797. SAFETY-FUSE. Joseph Sachs and Frank D. Reynolds, 
Hartford, Ct., assignors to the Sachs Company, Hartford, 


Ct. A safety fuse with an indicating device placed in a per- 
foration of one end cap. 


874,798. SAFETY FUSE. Joseph Sachs, Hartford, Ct., assignor to 


the Sachs Company, Hartford, Ct. Two coiled wires attached 
by a fusible joint. 


874.531.—AuTomMaATIC MOTOR STARTER. 


874,826. NULLIFYING DISTURBANCES IN TELEGRAPHIC OR 
OTHER SIGNALING CIRCUITS. Edward Blakeney, Ossining, 
N. Y., and Robert E. Chetwood, Jr., Elizabeth, N. J., assignors 
to American Telephone and Telegraph Company. A line for 
simultaneous telegraphic and telephonic communication. 


874,834. INSULATOR AND PROTECTOR FOR ELECTRIC CON- 


DUCTORS. Thomas C. Copping, Houston, Tex. A divided, slot- 
ted insulator. 


874,841. STORAGE-BATTERY PLATE. William Gardiner, Chicago, 
Ill., assignor, by mesne assignments, to Commercial Storage Bat- 


tery Company, Chicago, Ill. A plate built up of transverse bars 
with absorbent material placed between. 


874,868. TELAUTOPHOTE. Sidney Rothschild, New York, N. Y. 


A system for transmitting pictures which utilizes a light-con- 
trolled cell. 
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874,841.—SToRAGE-BATTERY PLATE. 


874,869. CONTROL SYSTEM FOR ELECTRIC VEHICLES. Olof 
A. Sandborgh, Swissvale, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. A system for automatically com- 
pleting a circuit through either of two collecting devices. 


874,898. AUTOMATIC STARTING-BOX. Thomas M. Morris, New 
Haven, Ct., assignor of one-fourth to Frederick P. Lewis and 
one-fourth to Edward H. Everit, New Haven, Ct. A starting- 
box automatically controlled by a small motor. 


874,908. APPARATUS OR MEANS FOR THE PRODUCTION. 
TRANSMISSION AND DISTRIBUTION OF ELECTRIC CUR- 
RENTS. Charles E. Fritts, New York, N. Y.; Josephine H. 
Fritts, administratrix of said Charles E. Fritts, deceased, as- 
signor of one-third to Spencer B. Prentiss, Washington, D. C. 


A system containing condensers which are alternately charged 
and discharged. 
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EDUCATING THE WORKER. 

During the last few years those placed in charge of men have 
shown more interest in the education which these men have, 
and consequently we have heard more about what this education 
should be and how it should be viven. Munch interest has been 
shown in the work of the training schools, particularly those 
which attempt to give a technical training. The subject has 
been discussed at various times by various organizations, some 
of which have spesial committees for investigating educational 
methods; and there has even been formed a new society, the 
object of which is to promote industrial education, The number 
of shop managers or gang foremen who prefer a man that does 
his work by rote without knowing why, has certainly diminished. 
The greater number of such men to-day realize that the knowl- 


edge of why a thing behaves as it does, or why such and such a 


piece of work is performed in just one way, does help the man 


who must do the work. 

The realization that the education and improvement of his 
employés benetit the employer himself, has led to various schemes 
for assisting the men, particularly the younger ones, in securing 
a certain amount of educational training. They are encouraged 
to attend might schools or take correspondence courses, and 
this way obtain that training which others more fortunately 
situated get before going to work. 

But while this sort of study should be encouraged, it must 
not be overlooked that each man has his limitations, and that 
sometimes a good deal of time and energy and money are wasted 
in such ways, A man who is working the full day ean not bring 
as much energy to his studies as the student who has no labor; 
and not every boy in the shop is strong enough to work all day 
and then study half the night. Discrimination is necessary in 
regulating this matter; otherwise more harm than good will 
be done. 

An interesting report upon this subject was made recently 
by an English engineering society which had taken some steps 
to encourage the young man to study. Realizing that some way 
of checking the results was necessary, this association adopted a 
system of marking the engineering apprentices who were study- 
ing, and it is the information gained in this way which was 
given in the report referred to. These young men not only 
attend night classes, but they are given a certain amount of time 
during the day for study. In this system the marking is based 
upon periodical examinations, and the privileges granted to the 
apprentice depend considerably upon the results of his examina- 


tions. Curves showing the progress of each student are kept, 
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which, it is thought, indicate how much good is being done. In 
summing up, the report says that one thing is clearly shown by 
the curves, and that is that the number of apprentices who do 
efficient class work forms a small percentage of the whole, and 
excepting a few cases, the work is of a rudimentary character. 
Hardly more than one apprentice in five showed any results 
at all; others were not affected either for good or bad. For this 
reason the report urged that more attention should be paid to 
selecting those who were doing good work, and that these should 
be given special facilities, and that those who accomplished 
nothing should not be encouraged to go on. Only an exceptionally 
strong youth, strong both mentally and physically, can make any 
great headway by evening study and at the same time work 
regularly and well in the shop. These views sound perfectly 
reasonable, for while it is well that we should have reached the 
stage where an educated man is looked upon as capable of good 
work, yet we should not go too far the other way in the attempt 
to give a good education to every worker. The thing to do is to 
give the young man an opportunity to improve himself. If he 
accepts this and makes good use of it, let him continue; if he 
does not and simply uses it as an excuse for slighting his labor, 
he can not be brought around too sharply. It is unfortunate 
that many men are so situated that they have not a very good 
opportunity for improving themselves, but the conditions are con- 
. stantly improving in this direction. 


—. 


THE FOUNDATION FOR ELECTRICAL 
ENGINEERING TRAINING. 


During the past few years there have been numbers of text- 


PHYSICS, 


books on general engineering subjects, many of them excellent 
in their way, and the greater number having some special 
features of value. This is particularly true of the eicctrical 
branch, which perhaps has been more prolific in producing such 
text-books than any other. That so many books have been 
thought desirable is due to the fact that many instructors have 
not found any book which seemed to present the subject in just 
the way which seems best to them. This is notably true of the 
more advanced books dealing with alternating currents, a study 
which has offered more opportunities for differences in the 
method of treatment than the study of direct currents. One 
reason for this is the opportunity offered for the use of mathe- 
In the study of 


direct currents the fundamental phenomena are so simple that 


matics in the study of the former subject. 


there is little excuse for dragging in higher mathematics. In 
alternating currents, however, due to certain physical limita- 
tions, the underlying phenomena seem to the beginner, who 
approaches the subject from the mathematical viewpoint, more 
complicated, and, moreover, from the mathematician’s 
presentation of the phenomena, he is apt to see in the study 
complications which do not actually exist, but result simply 
from the method of treatment. The phenomena, in fact, are 
identical with those met in direct-current circuits. No new 
reaction occurs, although certain ones take on more prominence 


due to the periodical starting and stopping of the current, but 
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even these have their exact counterparts in other reactions which 
play equally important parts in direct-current phenomena. That 
this state of affairs is bad and unnecessary is the stand taken 
in the forcible paper by Mr. Lamar Lyndon, which is published 
elsewhere in this issue, and which pleads for the physical study 
of alternating currents before applying the mathematical 
analysis. Mr. Lyndon takes the view just expressed; that alter- 
nating-current phenomena are not more complicated than those 
of direct currents, and that the apparent complications met in 
our studies are due to the limitations imposed upon us in con- 
structing measuring apparatus, but these limitations are not 
sufficient justification for the mathematical treatment which is 
generally given. 

Mr. Lyndon’s contention is that Ohm’s law holds in alter- 
nating as well as in direct-current circuits, provided the values 
used are those which occur simultaneously. Since this is the 
true condition of affairs, a complete understanding of this condi- 
tion is necessary if the student is to secure a thorough grasp 
He should be taught to think of what is 
actually occurring, and not in the methematical equations and 


of the subject. 


graphical diagrams which are so useful in arriving at numerical 
values. These methods of analysis are invaluable in themselves, 
but they should be applied only after the physical reactions are 
understood, and not for the purpose of leading up to the 
physical study. 

It seems, indeed, strange that the limitations imposed upon 
us in designing apparatus for measuring pulsating effects should 
have resulted in giving so many a distorted view of an important 
branch of electrical science. Because our instruments measure 
the average effects is not sufficient reason why, in the study of 
the subject, these effects should be dealt with primarily, and 
what is actually taking place should be overlooked. Yet the 
student is taught that a new factor enters into the equation 
expressing Ohm’s law, this factor being the cosine of the angle 
of lag of the current with respect to the electromotive force. 
Can he be blamed, then, for thinking that the current is actually 
trailing along behind the electromotive force, and never catches 
up to it? He is taught that only a part of the current flowing 
is really doing work, and the subject naturally becomes difficult 
to understand when he tries to form a mental image of what is 
actually going on, as his mind is concentrated on two values 
which do not exist at the same time. As a matter of fact, the 
only value of any electromotive force which can any way affect 
the rate of flow of electricity is one which exists at the instant 
That value of 
potential existing a quarter of a period, or ten degrees, or one- 


at which the current flow is to take place. 


thousandth of a second, either before or after the particular 


flow of current under consideration, has no influence on that 


current. The things do not exist at the same time, and have 
But, unfortunately, 


these facts are seldom sufficiently emphasized ; and the necessity 


nothing whatever to do with one another. 


for acquiring more or less facility in predicting results, for 
which purpose mathematical and graphical analyses are so use- 
ful, usually leads to a concentration of the attention on these 
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methods of treatment, and the student is left, more or less, to 
build up his own idea of what is actually going on. Can it be 
wondered if his image is a complicated geometrical figure in 
which a current is acting in a direction at an angle to a force, 
that only a part of this current is useful, and that the other 
part—the so-called “wattless component’”—slips around the cir- 
cuit without ever doing anything useful and merely serves to 
heat the apparatus. Indeed, not infrequently even this objec- 
tionable feature of the “wattless current” is overlooked. It 
seems to be a sort of perpetual motion, the “wattless” current 
flowing back and forth in an idle sort of way, and only being 
put to work by some device which will twist it into the proper 
direction. 

It is frequently said that one of the most necessary qualities 
of the engineer is a fund of common sense. While it is necessary 
for him to understand the science upon which his special branch 
of the subject is founded—and he must, of course, be able to 
use his knowledge in a practical way—he must, first of all, 
know the facts. How can it be expected that a student will get 
a common sense understanding of alternating currents if he is 
not taught the facts? Let him first be told what is actually 
taking place; that alternating currents are simply a special form 
of direct currents in which the current is started, stopped and 
reversed at frequent intervals; but that this does not in any way 
change the state of affairs. Let him be thoroughly impressed 
with the, truth of the fundamental electric laws of Ohm and 
Kirchhoff; and do not introduce him to the mathematical study 
of harmonic vibration until he has fully grasped these facts. 
It is unfortunately true that too many text-books start the sub- 
ject with a discussion of the measuring apparatus, as when this 
is done it can hardly be expected that the student will avoid 
all the pitfalls that lie in his path. If the instructor finds’ it 
necessary to perform experiments and use actual values, let him 
use an oscillograph, which gives instantaneous values that can 


be properly introduced into the fundamental equations. 


CHARACTERISTICS OF THE FLAMING ARC LAMP. 

In a recent issue of the Bulletin de La Société Internationale 
des Electriciens, Professor A. Blondel, who has contributed in 
no little degree to the development of the so-called “flaming are” 
lamp, discusses the recent developments in this field of lighting, 
and describes some of the interesting peculiarities of this form 
of lamp. He first points out the necessity for some departure 
in the design of arc lamps because of the little possibility of 
improving the efficiency of the process of producing light by 
heating the carbon to incandescence. It unfortunately happens 
that carbon approaches very closely the so-called “ideal black 
body,” and hence is one of the best radiators of energy, but it is 
a property of black-body radiation that nearly all the energy is 
given off in long wave-lengths, and but a small part of one per 
cent is given off in those wave-lengths which are useful light. The 
higher the temperature, of course, the more efficient the process, 
but even a very great improvement brought about in this way 
still leaves the process an exceedingly inefficient one, only about 


ELECTRICAL REVIEW a 


one per cent of the energy at the best being converted into light; 
hence some better method of producing light is desirable, and 
one available is that which is utilized in the flaming arcs. Mate- 
rials are added to the carbon which produce a luminous flame ; 
in the pure carbon arc, practically all the light comes from the 
incandescent electrodes. 

These luminous arcs are said to show three effects: There 
is the luminosity of the ionized vapors which conduct the cur- 
rent. This effect can not be produced merely by raising the 
temperature of the vapors, but only takes place when there is 
either chemical or electrical reaction going on. The luminescent 
vapors show the characteristic spectra of the materials added to 
the carbon. Secondly, there is the incandescence of the elec- 
trode, and lastly that portion of the incandescent vapor in excess 
of what is required to conduct the current seems to give prac- 
tically a continuous spectrum. In securing these effects certain 
material must be added to the carbon which are easily ionized, 
and which will emit useful rays of light. Materials suitable for 
this are salts of the calcium group. The addition may be made 
in three ways: Electrodes may be made of the pure chemicals, 
or carbon may be mixed with the material so as to produce a 
homogeneous mixture, or a cored carbon is used in which the 
impregnated portion is surrounded by a coating of pure carbon. 
The first method has not given very much success; the second 
method is used by some, while the third is the one which the 
author has studied specially. This has the advantage that the 
arc is concentrated on the core and is steady without it being 
necessary to use electrodes of small diameter. Moreover, the 
carbon coating furnishes a fairly good conductor for the current. 
The are between such electrodes is not subject to violent changes 
in luminosity, and it is possible to construct a lamp with the 
two electrodes in a vertical line, which simplifies the lamp some- 
what and gives a distribution of light which is uniform around 
the lamp and not sọ concentrated downward as when the inclined 
carbons are used. Such lamps are said to give a much greater 
luminous efficiency than any other practical lamp. In large 
sizes the efficiency is said to be about twelve-hundredths of a 
watt per candle. The quality of the light is, of course, more or 
Jess under control, but clements belonging to the calcium group 
seem to be the best, as these not only give out red and yellow 
rays, but are freer from ultraviolet radiations than the iron or 
titanium arcs. The efliciency of the flaming are increases very 
considerably with an increase in the power of the arc, but steady 
ares with currents of from three to five amperes are procurable. 

The flaming are lamp has peculiarities which are of distinct 
advantage for certain uses, and as these become better known it 
will take a more important position than that of a striking adver- 
lisement. Its color and the enormous quantity of light poured 


out make it excellent for outdoor night work; it should also 
prove useful for street illumination and for lighting large open 
works, such as foundries and forge shops, where the materials 
used are dark and smoke and dust abound. But in all such uses 
special care in placing the lamp is needed in order that the in- 
tense brilliancy and enormous flux of light may not dazzle the 
workmen or injure their eyes. 
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The Electrical Industries in 1907. 


A Brief Review of the Important Developments 


industries during the past year 

was highly creditable. The year 
started out with a continuation of the ac- 
tivity of 1906 and all branches flourished 
exceedingly until the fall when the finan- 
cial flurry, which occurred in October, 
brought a check which, while it did not 
offset the extraordinary success of the 
preceding nine months, still reduced the 
record for the year below what it would 
otherwise have been. On the whole the 
amount of electrical work done was cer- 
tainly greater than that ever performed 
in any previous year. 

Taking up more in detail the various 
branches of the electrical industry, a few 
of what seem to-day to be the most sig- 
nificant advances may be reviewed. ‘The 
oldest branch of the industry, the tele- 
graph, undoubtedly suffered more during 
the year, comparatively speaking, than 
any other, for it not only felt the effects 
of the financial stringency in the fall, 
but during the year it had a serious strike 
of the operators to contend with. This 
necessarily hampered the two large com- 
panies considerably, but they were success- 
ful in maintaining fairly satisfactory serv- 
ice until the strikers weakened and gave 
up the fight. From the public viewpoint 
the disagreement seemed to be mainly one 
of wages and hours of work, while the 
officers of the companies looked upon it as 
a fight to determine who was to control 
the business. 

Aside from this incident in operation 
of the telegraph companies, probably the 
most significant development was the in- 
creasing use of printing telegraphic sys- 
tems. The tendency to-day is fairly well 
indicated by the record of the Western 
Union Telegraph Company. This com- 
pany has adopted the printing telegraph 
system invented by John C. Barclay, its 
engineer. This was introduced last year 
at a few points; the results were so satis- 
factory that it is now being widely used 
for trunk-line service. Messages between 
New York and Boston, Philadelphia, 
Buffalo, Pittsburg, Chicago and St. Louis 
are now transmitted in this way while the 
other towns also are equipped for inter- 
communication with the same apparatus, 
and in addition with other cities. By the 
end of the year the company had about 


T: record made by the electrical 


two hundred of these equipments in use; 
they are operated by girls who are not 
trained operators, as it has been found 
that they give better results than the 
trained men. The transmission is con- 
siderably faster than that which can be 
rendered by hand. 

Another feature of the telegraph work 
is the continued advance in structural 
methods. More substantial line-work is 
done so that the work of the company is 
less interfered with by bad weather. 

Among the telegraphic inventions of 
the year was an automatic svstem brought 
out by R. L. Dean. And still another de- 
velopment was the organization of a com- 
pany to put into operation the Telepost 
system, which utilizes the Delany rapid 
telegraph system for transmitting mes- 
sages from office to office, whieh mes- 
sages are then despatched to their destina- 
tions by mail. - 

In wireless telegraphy the most notable 
incident was the establishment of com- 
munication across the Atlantic, Marconi 
having finally completed his arrangements 
for putting this system into service. It 
was opened on the seventeenth of October 
and since then has been in continual use, 
certain of the daily papers making a 
specialty of news transmitted in this way. 

Other wireless systems have shown con- 
siderable progress, and the adaptation of 
the oscillating are for this purpose, which 
was made during the vear, promises to 
give excellent results. This is due to 
Poulsen, who also brought out during the 
vear a wircless telephone system. At the 
close of the year there were about 1,550 
wireless telegraph stations in service 
throughout the world. This system is be- 
coming daily more important in maritime 
service. 

In the telephone branch of the industry 
no particularly striking event has oc- 
curred, although there were certain im- 
portant developments carried through. 
The tendency here to standardize appara- 
tus has continued, but this has not been 
allowed to work to the detriment of the 
service, and a significant development 
during the year was the bringing out of a 
new type of switchboard intended for 
small stations, which gives as good service 
as the elaborate and expensive boards 
installed in large cities, and yet is suf- 
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ficiently cheap to be available for the 
small towns, the service of which it will 
greatly improve. The use of the loaded 
line has been extended during the year. 
Here also the tendency is toward more 
rigid overhead construction. The Ameri- 
can Telephone and Telegraph Company 
has completed the underground system be- 
tween New York and Philadelphia, and 
the Boston line as far as New Haven. 
These lines are now being put into serv- 
ice and, of course, render the company 
fairly independent of wind and weather 
for communicating between these points. 
This company also closed the gap between 
Kansas City and Denver, so that the Bell 
companies are now connected up as far 
West as Salt Lake City. 

In automatic telephony the purchase 
of the Strowger system by the Automatic 
Electric Company cleared the air some- 
what and left two strong companies in 
control of the field. Several automatic 
exchanges of some importance were in- 
stalled during the year, notably one at 
Omaha for ten thousand subscribers, 
which is the most recent. 

A development in this field, or rather 
in one closely allied, was the bringing out 
of a system by E. E. Clement which he 
calls the “Automanual.” This is a semi- 
automatic system which automatically 
picks out an idle operator, who, by means 
of a keyboard, sets up the connections de- 
sired. A contract has been made for an 
installation of this system in Ashtabula, 
Ohio. 

Increased interest has been shown in 
wireless telegraphy during the year, which 
was stimulated by the descriptions of the 
Poulsen system. Valdemar Poulsen, the 
well-known inventor of the telegraphone, 
found that by enclosing a Thomson or 
Duddell singing are in hydrogen and 
artificially cooling the electrodes, he could 
obtain oscillations of a high frequency, 
running up into the hundred thousands. 
This arrangement .is immediately avail- 
able for setting up electrical oscillations 
employed in wireless telegraphy, as was 
referred to above, and has been used with 
considerable success for wireless tele- 
phony, the effect of the voice being super- 
posed upon the oscillating current in the 
are: This system, it is reported, has been 
used for a distance of 260 miles, and the 
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telephone world was somewhat surprised 
when Poulsen announced that he intended 
to establish transatlantic wireless tele- 
phony within the next three months. 
The de Forest system of wireless tele- 
phony has given some creditable perform- 
ances during the year and is now being 
given a thorough trial on the United 
States Navy, where nearly thirty sets have 
been installed. 

The electric lighting field has seen a 
continued activity in the work of develop- 
ing and manufacturing improved forms 
of lamps. Many of the newer types which 
were novelties a year or two ago have 
been accepted as commercial devices and 
are finding fields where they are giving 
good service. The Cooper Hewitt mer- 
cury-vapor lamp and the various types 
of flaming and Iuminous-are lamps no 
longer excite comment. Lamps of the 
latter type are being introduced for strect 
lighting, but the enormous amount of 
light thrown out from cach lamp intro- 
duces distribution problems which require 
serious attention. 

The incandescent lamp situation has 
not changed materially. New and sup- 
posedly improved forms of lamps were 
announced during the vear and a factory 
was opened at Cleveland, Ohio, for manu- 
facturing one of the most promising 
forms. The tantalum lamp is now seen 
not infrequently, and the tungsten lamp, 
which is being made at the factory re- 
ferred to above, will doubtless soon be in 
wide use. One of the disadvantages of 
this lamp is its extremely fragile filament, 
but doubtless this fault will be corrected 
ere long. A modified carbon-filament 
lamp was described during the vear bv H. 
F. Parker and Walter G. Clark, in which 
a coating of silicon is deposited on the 
carbon, Lamps made in this way, it is 
said, have shown efficiencies of one watt 
per candle and even better. In this con- 
nection a serious problem confronting the 
lighting companies has arisen. The 
question is whether they should encour- 
age the manufacturers to bring out 
lamps requiring the same amount. of 
energy as the old carbon lamps, but giving 
more light, or should thev be in favor of 
units giving the same amount of light 
2s the old carbon lamps, but taking less 
energy. It is easier to make the larger 
lamps. but there seems to be a tendency 
among illuminating experts to turn to 
units of lower candle-power. These newer 
types of lamp, in which the intrinsic 
brillianey is high, have emphasized the 
need for a careful study of lighting prob- 
lems, and more attention than ever is 
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now paid to the proper location of lamps 
and the proper shading of them. If, as 
has been charged, unshaded lamps of high 
candle-power injure the eye, a consider- 
able improvement in this respect should 
follow from the attention which the art 
of illumination has been receiving. 

One invention during the year was de- 
scribed which points to a considerable 
advance, if the published reports are con- 
firmed by later reports. Dr. K. Kuch, of 
Berlin, found that by replacing the glass 
tube of the mercury-vapor lamp by a 
quartz tube, he could greatly increase the 
density of the current flowing through 
the lamp. Tt had been found that the 
mercury-Vapor lamp gave its best ef- 
clency at about 0.6 watt per candle. If 
the current density were increased, the 
cHliciencies fell off. Dr. Kuch savs that by 
a still further increase in current density, 
which carries the temperature of the 
vapor above that which glass can resist, 
the efficiency again improves and even 
reaches 0.2 watt per candle, while the 
spectrum of the light produced is im- 
proved, there being a greater proportion of 
red. The increased drop of potential in 
the lamp which was brought about in this 
way makes it possible to reduce consider- 
ably the length of the lamp tubes. A tube 
for 110 volts is only about five inches long 
and can be mounted horizontally in a 
casing not larger than that required for 
an arg lamp. 

Connected with the lighting industry 
is that of power supply. The vear has 
witnessed a continued increasing use of 
electric power for all purposes. For ex- 
ample, a modern church now makes free 
use of electric motors, as 1s shown by a 
recent installation in Worcester, Mass., 
where there are five motors for various 
purposes, aggregating about thirty horse- 
power. In all lines of work where safety, 
cleanliness and convenience have any con- 
sideration, the electric motor has won in- 
creased approval. At the stations them- 
selves there have been no marked changes. 
The steam turbine is still in much favor, 
although some large modern stations have 
installed the reciprocating engine. The 
gas engine has been tried, but is not vet 
a considerable factor in central stations, 
though for such purposes it promises 
much. 

The development of the electric railway 
has been one of the most remarkable 
features of the past twenty years of elec- 
trical application. In preceding vears we 
have seen it. in turn, drive out the horse 
and the cable and other forms of street 
traction. It then displaced the steam 
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locomotive on the elevated lines and made 
practical the operation of subways. To- 
day no other svstem is considered for 
such The most noteworthy 
work now in progress is undoubtedly in 
New York city, where an extension of the 
subway to Brooklyn was completed, and 
trains have been put into service be- 
tween Manhattan and the Borough Iall 
in Brooklyn. The Belmont tunnels under 
the East river were also completed and 
trial trains run. Some of the McAdoo 
tunnels under the Hudson river have been 
completed, and work is being rapidly 
pushed on these as well as on the Penn- 
svlvania tunnels under the same river. 
These, of course, will be operated elec- 
trically and will make a great improve- 
ment in the transportation facilities con- 
necting Manhattan Island with its 
neighbors. In the field of heavier traction 
significant progress was also made. The 
New York Central & Hudson River Rail- 
road, which opened its electric zone at the 
close of the previous year, completed the 
transformation and removed all steam 
locomotives from this zone. The opera- 
tion of the electric svstem has been ex- 
ceedingly gratifying with the exception of 
one rather serious accident in which an 
electric train was derailed. The New 
York, New Haven & Hartford Railroad, 
which has installed the single-phase sys- 
tem on its New York section, also put this 
into service, thus completely removing the 
steam locomotive from that section of 
New York. The West Shore road pnt 
into service an electric system between 
Syracuse and Utica, while the Frie Rail- 
road opened a section of its road near 
Rochester, N. Y. These, with the excep- 
tion of the New Haven svstem, are all 
third-rail. The latter uses the overhead, 
catenary suspension, though the locomo- 
tives operate on direct-current while on 
the New York Central’s tracks. The 
single-phase svstem has been introduced 
elsewhere, one notable installation being 
on the Spokane & Tnland Railway, a 
branch of the Inland Empire System, 
Washington, where it is reported to be 
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giving excellent service. No far the 
polyphase system has not məde any 


progress in this country, but this was 
selected for an important Austrian tunnel 
where the traffic and grades are heavy. 
Another significant development during 
the vear was the announcement that the 
Southern Pacifie Railway had secured 
Frank J. Sprague to report upon the 
feasibility of installing an electric system 
on one of the steep mountain sections of 
this road. -Practically all the trafé for 
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California crosses this section, and to 
provide for future growth it will be 
necessary to adopt a system which will 
increase the carrying capacity of the pres- 
ent road, or else to build an alternative 
line. Mr. Sprague’s problem is to decide 
whether an electric system installed on 
the present line would meet the needs and 
be feasible. In this connection the results 
obtained by the operation of the two sys- 
tems at New York are interesting. W. J. 
Wilgus, chief engineer for the New York 
Central road, said at a recent meeting of 
the American Institute of Electrical En- 
gineers, that although the change had not 
been brought about as an economic move, 
the financial results had been much more 
favorable than had been expected, and 
these alone would amply justify the 
change. At the same meeting W. S. 
Murray, electrical engineer for the New 
Haven road, said that the results obtained 
in that portion of the electric zone which 
had been put into service indicated that 
when the entire zone was operated elec- 
trically the expense of operation would be 
ten per cent less than by steam. Bearing 
somewhat on this point was a report of 
Robert Dahlander, electrical engineer for 
the Swedish Government, upon a project 
for electrifying a large section of the 
government railroads. He selected the 
single-phase system and estimated that the 
cost of operating this, using the country’s 
water powers, would bring about a saving 
of about seven per cent of the cost of 
operating by steam. In the street railway 
field there has been substantial growth, 
and the extension of the interurban sys- 
tems and the linking together and bring- 
ing under central management of such 
systems have continued. Certain of these 
systems have now reached very imposing 
proportions, the total mileage on a single 
system being 400 or more, and sometimes 
very expensive.construction work is under- 
taken. These systems enter into direct 
competition with the steam roads, and no 
doubt will continue to play an important 
part in the railroad development in the 
future. 

There has been no unusual development 
in the field of power. Work begun before 
at large and important power sites has 
been continued energetically. This is 
particularly true in the neighborhood of 
Niagara Falls, in the southern states and 
in the northwest. Niagara power is now 
in use at Rochester, N. Y., and the lines 
are being rapidly extended to Syracuse. 
The tendency toward more substantial 
overhead construction, which has been 
noted before, still continues, and steel 
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towers are being very generally adopted. 
One development during the year which 
promises much in this field is the link or 
flexible insulator which was described at 
the Niagara convention of the American 
Institute of Electrical Engineers by H. 
W. Buck and E. M. Hewlett. This in- 
sulator is built up of earthenware sections 
linked together, as many sections as are 
required to withstand the line potential 
being used. This gives a flexible hanger 
which is attached to a long cross-arm on 
the tower and from which the high-ten- 
sion cable is suspended. It is expected by 
the inventors that this type of insulator 
will make possible the raising of line po- 
tential to 100,000 volts or more. The 
maximum potential in use to-day is still 
about 60,000, although 66,000 has been 
tried at Michigan. Developments in this 
field, that of utilizing our water powers 
and of increasing the economy of trans- 
mission, will undoubtedly play very im- 
portant parts in the country’s industry 
during the next few years. 

In the field of electro-chemistry and 
metallurgy there has been no very great 
development. The Heroult furnace for 
smelting iron ore, which was tried last 
year by the Canadian Government at 
Sault Ste. Marie, was given a trial in 
California, where the presence of a cer- 
tain grade of ore and the lack of coke 
seemed to make conditions favorable. The 
first reports of the experiments were ex- 
cellent. At the fall meeting of. the 
American Electrochemical Society, Dr. 
Henry Noel Potter described a furnace 
and method which he had developed for 
producing silicon monoxide, a very light 
material which promises to find use in 
various ways. In this field the study of 
the corrosion of iron has still received 
a good deal of attention. The problem of 
preventing this is, however, yet unsolved. 

During the preceding year there had 
been a great deal of interest shown by the 
public in the furnishing of public utilities 
and there was rather a demand for 
municipal ownership of such services. 
This demand died down markedly during 
the year just past, this result being some- 
what aided by reports made to various 
civic bodies by special experts who studied 
the conditions both in this country and 
abroad. The most noteworthy of these 
was the voluminous report made to the 
National Civic Federation, containing 
many arguments pro and con. It was in 
favor of municipal control rather than 
ownership, and in this direction consider- 
able progress was made by the appoint- 
ment of public service commissioners by 
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various states and by the disposition of 
the public service companies to work in 
harmony with these bodies. 

On April 16 an event of much signifi- 
cance to the engineering world took place. 
This was the dedication and formal open- 
ing of the Engineering Societies Building, 
in New York, which was presented to the 
American Institute of Electrical Engi- 
neers, the American Society of Mechanical 
Engineers and the American Institute of 
Mining Engineers, by Andrew Carnegie. 
The influence of this magnificent home 
upon the engineering professions will cer- 
tainly be very great. 

In electrical science no very noteworthy 
discovery was made, but in that closely 
allied branch of physics which deals with 
radioactivity several startling, though ex- 
pected, discoveries were announced. The 
scientific world has continued with un- 
abated interest with the study of radio- 
active phenomena, and one of these 
workers is Sir William Ramsay. During 
July he announced that he had found that 
when a solution of copper sulphate was 
exposed to the emanation given off by 
radium, that lithium could then be found 
in the solution. The only way in which 
he could account for this was the supposi- 
tion that it was produced by the degrada- 
tion of copper, a heavier element of the 
same chemical group. Sodium and po- 
tassium were also found in the solution 
after the treatment; these may have re- 
sulted from some action on the glass. If 
further work confirms Sir William’s ex- 
periments this will be the first real trans- 
mutation of elements, if exception be 
made to the production of helium, neon 
and argon from the degradation of radio- 
active emanations. The work of the 
Thomson school of physicists on the cor- 


puscular theories of matter and radio- 
activity has gone on, and although there 
has been unabated opposition in certain 
places, there has been -no extraordinary 
change one way or the other. 

At the close of the year science in gen- 
eral, and electrical science in particular, 
suffered an irreparable loss in the death 
of Lord Kelvin. This occurred on De- 
cember 17, and a week later he was buried 
in Westminster Abbey with appropriate 
honors. Lord Kelvin, or Sir William 
Thomson, the name by which he was 
known when he first won honor and fame, 
has been called the “father of electrical 
engineering,” a title deservedly won by 
his scientific and technical skill. To him 
we owe many fundamental engineering 
principles, and at his death he was recog- 
nized as the leading scientist of the world. 
His name is engraved deeply on the scien- 
tific progress of the Victorian age, the 
most remarkable period of scientific ad- 
vance the world has known, 
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Electrical Affairs in Great Britain During 1907. 


HE year 1907 did not open well from 
the point of view of the electrical 
industry. The high price of copper 

during the earlier months, and the un- 
certainty whether, when, and how far it 
would fall, caused many to delay the plac- 
ing of contracts for mains and machinery, 
which circumstance of necessity caused 
the year’s output of energy, and connec- 
tion of consumers with all that it means, 
to be less than otherwise would have been 
the case. | 

In the absence of manufacturers’ re- 
ports on the year’s trading, one can do 
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little more than guess whether the volume 
of trade and the profit thereon have been 
better than in the unfortunate preceding 
years, but, as has on several occasions 
been indicated in these pages, some firms 
have suffered from the lack of electric 
traction work in both the tramway and 
railway departments, while others have 
turned their attention to some of the 
branches of general engineering work. At 
least two large manufacturing companies 
have substantially written down their capi- 
tal, one of them for the second time in 
its history. Some that suffered a vear or 
two ago have regained their former posi- 
tion, but there is reason to believe that 
others that did well earlier are not doing 
80 well now. 

The demand for generating station 
equipments for lighting and power instal- 
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lations has not been great—indeed, new 
stations have been few and far between— 
and extensions of existing works, and 
more particularly those in the larger 
cities, have been fairly good. The South 
Metropolitan Electric Light and Power 
Company opened its new turbo-generator 
station at Greenwich, and the Kent Power 
Company started up its works at Frinds- 
bury. Stepney Council is proceeding just 
now with what is known as its Blyth’s 
Wharf scheme, at considerable outlay, and 
at Birmingham, Glasgow, Liverpool and 
Manchester important additions have been 
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or are being made. The London County 
Council is still a fairly large customer for 
power and substation plant, cars, per- 
manent way work, and so forth, connected 
with its conduit tramways, and it has 
given out a contract for the experimental 
equipment of several miles of line between 
Aldgate and Bow on the G. B. surface- 
contact system: The necessary equip- 
ments are being added to forty-eight cars 
that will run over this section. The coun- 
cil is also equipping a big car-repairing 
shop and is going to build some cars as 
well. 

During some months of the year pro- 
posals for cooperative working between 
manufacturers, electricity suppliers and 
contractors have been commanding a good 
deal of attention, and continued care has 
been devoted to the more energetic devel- 


opment of electricity supply business, 
which must benefit practically every 
branch of the industry. But gas competi- 
tion is undoubtedly keener, and electricity 
works that want to make a profit on their 
operations find it no easy task when coal 
prices are advanced, gas illumination is 
improved and metal-filament lamps are 
being installed. All, or practically all, 
engineers appear to be confident that the 
high-efficiency lamps will in time be a 
valuable help to them in meeting gas com- 
petition, as the opinions of a number of 
them, expressed in the special illuminat- 
ing engineering number of the ELec- 
TRICAL Review, September 14 last, 
showed. Lamp manufacturers have been 
devoting attention to the matter, of 
course, and the General Electric Com- 
pany, Limited, is making preparations for 
manufacturing wolfram lamps on a large 
scale at its Robertson lamp works, or 
thereabouts, at Brook Green. The Sun- 
beam Lamp Company also is similarly 
engaged at Gateshead, and during 1908 
there may be events of some consequence 
to the British market and to current con- 
sumers. The Bastian-Calvert leading-in 
wires for incandescent lamps, dispensing 
with platinum, are now in process of 
manufacture in London. 

Flame-arc lamps have been very much 
to the fore, and the makers and electric 
supply authorities are showing consider- 
able enterprise in their efforts to secure 
a better consideration of the claims of this 
method of street illumination than was 
once meted out to it. 

For private installation work the suc- 
tion gas producer has been in demand. 
Indeed, at Bradford the corporation en- 
gineer reported that it was luring away 
his power users. He went so far as to 
advise a rearrangement of power rates, as 
he regarded that as essential if headway 
was to be made. The gain of small con- 
sumers appeared likely to be more than 
counterbalanced by the loss of big con- 
sumers unless he could offer the latter 
better inducements to remain. One lead- 
ing firm that had for years specialized in 
high-class country-mansion installations 
found that the wealthy classes were more 
inclined to put their spare money in mo 
tor-cars than in electric lighting. 

Edmundson’s Electricity Corporation, 
which owns a large number of provincial 
town lighting and power systems,\and is 
largely interested in the Lancashire, Elec- 
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tric Power undertaking, has fallen on bad 
times. Some of its systems showed that 
consumers were not being increased at 
anything like a satisfactory rate, and coal 
prices, metallic-filament lamps, and some 
other things have been as a weight around 
its neck. Some of the big power com- 
panies are improving, but here again the 
advance has been most disappointing. 
That lamentable failure, the South Wales 
Power undertaking, is splitting up into 
several small concerns, each of which takes 
one of the stations. The Yorkshire Elec- 
tric Power Company will soon reap a cer- 
tain benefit from the construction in its 
area of the first calcium carbide factory in 
England. The constructional works for 
the Lock Leven water-power scheme are 
proceeding apace, but this is for the Brit- 
ish Aluminum Company’s manufacturing 
requirements, and, as has been indicated 
in these pages, the company has spread its 
operations out into Continental Europe 
during the year for manufacturing its ad- 
ditional requirements pending the com- 
pletion of the Loch Leven operations. The 
utilization of aluminum for electrical con- 
ductor purposes has been pushed forward 
both by that company and by Johnson & 
Phillips, of Charlton, during the year. 

New wiring rules were issued by the 
Institution of Electrical Engineers, and 
the Home Office circulated a draft of elec- 
tric light and power regulations relating 
to factories, and these still occupy atten- 
tion, and will do so for months yet, before 
being actually imposed in final revised 
form. | 

Large private power plants have been 
a very gratifying feature of 1907. The 
equipment of the Lambton collieries in 
Durham; the Lindal iron mines, for un- 
watering purposes chiefly, as was ex- 
plained in the ELECTRICAL REVIEW a few 
months ago; the Cambrian collieries; tin- 
plate rolling mills in South Wales; large 
crane equipments for government dock- 
yards and other works; the excellent 
progress that has been taking place in the 
installation of electric driving in textile 
factories in Lancashire and other districts 
—works of these descriptions form an im- 
portant part of the year’s outstanding de- 
velopments and are expected to continue 
to be one of the most fruitful of all fields 
for years to come. The installation on 
the steamship Mauretania stands out by 
itself as an achievement of consequence, 
for both in point of size and in regard 
to variety of applications for power and 
lighting, it is said to be the finest example 
afloat. 

In electrical vehicles something has been 
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done to bring England more up to date, 
and the electrical omnibuses that are run- 
ning in London are stated to be giving 
results which will justify putting many 
more on the streets as soon as the money 
can be found to pay for their building. 

B. H. Thwaite has been experimenting 
at the Royal Botanic Gardens, London, in 
the electrical culture of plants. Dr. Alex- 
ander has, with considerable success, con- 
tinued his electrolytic disinfectant work at 
Poplar. Tramway experts have been deep 
in the problems of car braking and rail 
corrugation. Power -station engineers 
have been engaged with the big gas-engine 
failure at Johannesburg, concerning which 
comment and criticism have been free. 

In regard to electric railways, we have 
witnessed the completion of the London 
tube and underground systems, and their 
struggles against all sorts of difficulties. 
New work has been undertaken in the de- 
partment of railway signaling which is of 
great moment. The Midland Railway 
Company’s Heysham-Morecambe single- 
phase line should now be nearing comple- 
tion. The train will consist of two motor- 
cars equipped on the Siemens system and 
one on that of the British Westinghouse, 
all three cars being worked as one mul- 
tiple-unit train, the same control gear 
operating both classes of equipment. 
Progress is also reported with the elec- 
trical equipment of that other single-phase 
section, of which so much has been heard 
in general terms, but concerning the tech- 
nical details of which so little is divulged, 
namely, the lines of the London, Brighton 
& South Coast Company. 

The Great Eastern Railway has put 
down a new power station for its lighting 
and driving purposes at Stratford, Lon- 
don. 

On the Lancashire & Yorkshire system 
there was an intcresting achievement in 
the early months of the year, on the occa- 
sion of the spring race meeting at Aintree. 
During three days all the special trains 
for race traffic from Liverpool were 
worked for the first time by electric power. 
By the kindness of J. A. F. Aspinall, the 
general manager of the railway, I am able 
to give a few particulars, together with the 
accompanying photograph of one of the 
“specials.” The company had extended 
its electrical service to Aintree, a distance 
of between five and six miles. Aintree is 
a growing residential suburb to the north- 
west of Liverpool, and is famous for being 
the spot where the “Grand National” is 
run. The special trains in question were 
six in number and were probably the larg- 
est and heaviest electric trains ever run 
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in England. They took the place of steam 
trains of somewhat similar carrying capac- 
ity, but whereas with the latter it was 
necessary to do shunting operations in 
order that a fresh locomotive could be put 
on for the return journey, in the case of 
the electric trains this was avoided. Four 
of the trains consisted of ten ordinary 
six-wheeled trailer cars, over the roofs of 
which cables had been run to connect 
standard electric motor-cars, placed one 
at each end; these motor-cars were of the 
sixty-feet-long type, equipped with four 
150-horse-power motors. In this way the 
company was enabled to utilize a con- 
siderable amount of ordinary stock. The 
other two trains were made up of similar 
carrying capacity, but using ordinary elec- 
tric trailer cars. The horse-power of each 
train nominally can be taken at 1,200, 
both sets of trains being approximately 
460 feet long, capable of seating over 500 
passengers and weighing about 230 tons. 

The London & North Western Railway 
secured its Parliamentary powers for elec- 
tric lines (part tube) between Euston and 
Watford (cost, $12,500,000), and many a 
manufacturer would be benefited if this 
work came along soon. _ 

Only telegraph and telephone matters 
now remain for notice. The Post-Office — 
and the National Telephone Company 
have naturally made great progress again, 
and municipal telephony may be called a 
thing of the past. The government voted 
about $30,000,000 for further telephone 
work under the Post-Office during the next 
few years, and as the transfer date (1911) 
is approaching, a wise agreement has been 
made between the company and the Post- 
Office simplifying the transfer process 
and avoiding the duplication of plant. 
The London area is now divided up be- 
tween the two authorities and each section 
will be exclusively developed by one or 
the other. The introduction of the meas- 
ured-rate system of charging has excited 
considerable opposition in some parts of 
the country from larger users. The Post- 
Office came into a mild sort of collision 
with trolley tramway authoritics when it 
proposed to utilize the tramway poles for 
the support of telegraph and telephone 
wires. 

Of wireless telegraphy much might be 
said, but it is not necessary. The trans- 
atlantic developments of the Marconi 
company are too recent to need more than 
passing mention. ‘The controversy con- 
cerning the British attitude at the radio- 
telegraph convention was an event of the 
vear. The doings of the Post-Office in 
wireless work, if—fully told by one who 
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knows, would make good reading. Two 
things may be just touched here. Early 


in the year the English de Forest com- 
pany completed for the Post-Office a 
radiotelegraph installation for signaling 
across the Wash (sixteen miles). Impor- 
tant high-speed wireless achievements 
were recorded also by the Post-Office De- 
partment in some preliminary experiments 
between places fifteen miles distant. 
Promising results were obtained indicat- 
ing that Wheatstone working is a prac- 
tical possibility. The received oscillations 
actuated a wireless receiver, which in turn 
acted on a siphon recorder causing the 
Morse signals to be written in a continu- 
ous wavy line. Signals at seventy words 
per minute were plainly readable. 

From the foregoing summary it will be 
evident that while there has been a drop- 
ping away in certain lines of electrical en- 
gineering industry, there have been in- 
developments and acceptable 
progress in directions where previously 
advance had not been so noticeable. 


— 0 
Metallic-Filament Lamps. 


teresting 


A vigorous dissent is expressed here by , 


A. H. Shaw from the opinions of the lamp 
manufacturer, which were abstracted in 
the ELEcTRICAL REVIEW for December 28, 
on the effect which the new high-efficiency 
incandescent lamps will have upon the 
central station load. Mr. Shaw does not 
believe that an eight-candle-power, eight- 
watt, high-voltage lamp will be produced 
shortly, nor does he think that such 
lamps would be very popular. His expe- 
rience at Ilford, England, has been that 
users of electric lamps have a tendency 
to go in the other direction, and they are 
now substituting twenty-five and thirty- 
two candle-power lamps, and he thinks 
that the standard lamp of the future will 
be nearer the former figure. What is 
required is a twenty-five-candle-power 
high-voltage lamp supplied at a low price. 
He sees no reason for anxietv on the part 
of the central stations in respect to the 
high-efficiency lamps. At Ilford a good 
‘many private users are putting in the new 
lamps, although the supply is at 230 volts, 
and it thus becomes necessary for them to 
burn two lamps in series. This company 
has also had very good success with sup- 
plying small consumers through 
meters. In turn he says that the carbon 
lamp of the present day is not as good as 
that made five vears ago, and he calls 
upon the lamp makers to improve the old 
style of lamp.—Electrical Engineer (Lon- 
don), December 13. 
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An Important Damages 
Decision. 

Considerable interest attaches to the de- 
cision by Judge D. P. Dyer, of the United 
States District Court for the Eastern Dis- 
trict of Missouri, on December 24, entirely 
setting aside an award of $132,433.35. re- 
turned to the Westinghouse Electrie and 
Manufacturing Company by the Master 
in an accounting running on for several 
vears. The decision is important from 
the fact that it takes into absolute reckon- 
ing the separate value, if anv, which a 
partial infringement may bear to the 
whole apparatus in which the alleged in- 
fringement occurs. 

The suit was brought May 10, 1900, 
against the Union Carbide Company, 
Niagara Falls, N. Y., under Westinghouse 
patent No. 366,362}. The apparatus in- 
volved consisted of certain transformers 
supplied the Union Carbide Company by 
the Wagner Electric Manufacturing Com- 
pany, which assumed the defense of that 
suit. All the claims of the patent, five in 
number, were involved. 

The same suit also involved Js. Thomson 
patent No. 430,328. This litigation went 
through the United States District Court 
for the Western District of New York, 
and finally to the United States Court of 
Appeals in New York city. The Wagner 
company won on the Thomson patent No. 
430,328, and during the progress of the 
litigation four of the five claims of the 
Westinghouse patent were withdrawn from 
the litigation, the Court sustaining claim 
four of the Westinghouse patent. Prior 
to the Court of Appeals’ decision in this 
litigation the Wagner company discon- 
tinued the use of details of construction 
covered in claim four of this patent. Fol- 
lowing the decision of the Court of Ap- 
peals an injunction was applied for in 
St. Louis against the Wagner company 
direct, and as it had discontinued the con- 
struction, it consented to the injunction 
without a contest. 

Some months later contempt proceed- 
ing were brought against the Wagner com- 
pany in the United States District Court 
of St. Lonis, claiming that the modified 
construction employed by the Wagner 
company in its transformers still infringed 
claim four. These contempt proceedings 
resulted favorably to the Wagner com- 
pany, a further injunction on the new 
construction of the Wagner company being 
denied, The case was continued to a 
final hearing, to establish by further suit 
that the new construction of the Wagner 
company was still covered by the West- 
inghouse patent. This was disposed of by 
Judge Adams, of the United States Dis- 
triet Court, who held that the new Wag- 
ner construction was not in any sense 
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covered by claim four, but in this litiga- 
tion before Judge Adams the injunction 
was continued as against the earlier con- 
struction on which the Union Carbide 
case had been deeided, and in the usual 
way the Court ordered an accounting as 
to damages growing out of the earlier 
litigation. In this accounting the Master, 
Judge Dennison, reported in August last, 
the award of damages amounting to $132,- 
433.35. 

To this report of the Master the Wag- 
ner company took exception, and those 
exceptions are now sustained by Judge 
Dyer, holding that the damages sustained 
were nominal only, and assessing $1 
against the Wagner company. 


—___<-@——___- 
Memorial Services in Honor 
of Lord Keivin. 


A memorial service in honor of the late 
Lord Kelvin will be held under the 
auspices of the American Institute of 
Electrical Engineers, in the auditorium 
of the Engineering Societies Building, 
33 West Thirty-ninth street, New York 
city, on Sunday, January 12, at 3.30 
o'clock. All the national learned socie- 
ties have been invited to participate in 
these exercises, and among those who will 
make memorial addresses are: Henry G. 
Stott, president of the American Institute 
of Electrical Engineers; Elihu Thomson, 
past-president of the American Institute 
of Electrical Engineers; Edward L. 
Nichols, president of the American Asso- 
ciation for the Advancement of Science: 
George G. Ward, local honorary secretary, 
Institution of Electrical Engineers; 
George W. Melville, rear-admiral (re- 
tired), United States Navy; T. Commer- 
ford Martin, past-president of the Ameri- 
ean Institute of Electrical Engineers. 
Ladies are cordially invited. 

—__<@—e—_—_- 
Annual Meeting of the North- 
western Electrical 


Association. 

The following papers will be presented 
at the annual meeting of the Northwestern 
Kleetrical Association on January 15 and 
16, to be held in the clubroom of the 
Hotel Pfister, Milwaukee, Wis.: 

“Debt of the Publie to the Public Serv- 
ice Corporation,” by W. R. Putnam, of the 
Red Wing Gas, Light and Power Com- 
pany, Red Wing, Minn. 

“Steam Notes on Small Turbine 
Plants.” by Mr. Heteh, mechanical engi- 
neer, North Shore Electrice Company, 
Evanston, IN. 

“Depreciation,” by C. N. Duffv, Mil- 
waukee Electrie Railway and Light Com- 
pany, 

“Electrical Notes on Small Steam Tur- 
bine Plants.” by Mr. Pendell, mechanical 
engineer, North Shore Electrie Company. 

“Electric Lighting in Cities and Vil- 
lages of 3.000 People and Under,” by 
Irving P. Lord, Waupaea, Wis. Í 

“Wisconsin: Utility Law.” 
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THE RELUCTANCE OF THE AIR-GAP 
IN DYNAMO MACHINES.' 


~ 


BY THOS. F. WALL. 
(Concluded.) 


APPLICATION OF THE EXPERIMENTAL 
RESULTS. 

The results of the foregoing experiments 
may be used to find the effect of slotting 
the armature on the reluctance of the air- 
gap. It is necessary to know this in order 
to calculate the ampere-turns, and there 
are two methods of considering the matter. 

First, when the armature is slotted the 
number of ampere-turns necessary to send 
the flux through the gap is determined by 
the maximum flux density under the teeth ; 
the average flux density, however, is 
smaller than this maximum value, and the 
ratio of the maximum density to the mean 
density is the ratio of the number of am- 
pere-turns necessary to send a given flux 
through the air-gap with a slotted arma- 
ture, to the number of ampere-turns neces- 
sary to send the same flux through the 
same air-gap with a smooth armature. 
This ratio is a factor which Arnold calls k, 
and is a kind of contraction coefficient 
which enables the necessary ampere-turns 
to be at once calculated. For a smooth 
armature k, is, of course, equal to 1, and 
for all other cases is greater than 1. 

Arnold? has given a curve showing how 
to find the value of this coefficient for all 
practical values of slot, gap, and tooth 
width. The factor k, is given as equal to 

ty 
a+xé8 
is the tooth width at the circumfer- 


where £, is the slot-pitch; z 


ence of the armature; X is a factor 


dependent on the ratio AA and ôi the 
gap 


length of the air-gap. The factor X was 
determined by drawing the lines of force 
between the armature teeth and pole sur- 
faces for various proportions of slot, gap, 
and tooth width. The lines of force are 
drawn by trial so that the total flux as 
measured from the drawing has a maxi- 
mum value. By this means a curve was 
obtained showing the relationship of X to 
slot 
gap ` 

From the experimental results given in 
the first part of this paper it is easy to de- 
duce the values of X for different values 


of the ratio - slot 


This curve is reproduced in Fig. 14. 


, Íor k, can be obtained 


from the figures already given. Thus k, = 
maximum flux density of air-gap It 
mean flux density in air-gap 


paper read before the Manchester section of the 
Institutlo oe oes Engineers of Great Britain, 
ecember 


2 Die rS OEE A vol. i, p. 271. 
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must be remembered that the maximum 
flux density in the air-gap is to be taken 
as the mean of the flux density at the mid- 
dle of the surface of a tooth and the maxi- 
mum flux density at the surface of the 
armature just opposite. For, as was point- 
ed out above, the flux density at the middle 
of the tooth face is, in general, higher than 
at a point on the pole surface just opposite, 
especially if the gap is large compared 
with the slot width. All the factors, ex- 
cept X, in the expression k, = z ax 5 
are thus known. 

In the following table the values of the 
ratio of slot to gap and the values of k, 
obtained from the curves are given. In 
the third column the corresponding values 
deduced for X are to be found. 


TABLE.! 
Slot 
Rati Gap’ i X 

1.99 1.15 1.49 

2.05 1.18 1.42 From Figs. 
2.06 1.15 1.51 10 and 11. 
2.05 1.11 1.39 

2.98 1.28 1.88 

2.93 1.28 1.88 From Figs. 
2.77 1.23 1.69 12 and 18. 
2.88 1.22 1.60 

2.92 1.81 1.49 

2.88 1.28 1.61 From. Tie 
2.83 1.25 1.60 

2 88 1.24 1.59 

6.78 1.55 2.81 

6.10 1.87 2.70 From Figs. 
6.30 1.40 2.90 6 and 7. 
6.70 1.85 2.78 


1 in this table the “equivalent” slots have been used 


to find the ratio". i.e., the alot width has been 


taken as equal to the distance between the minimum 
ordinates in the curves of flux distribution on the 
smooth face of the pole-piece. 


Thus each of the Figs. 6, 7, 8, 9, 10, 11, 
lot 

12, 13 give a set of values for =” and X, 
gap 


and the means of the values for each set 


have been plotted as the full line curve in 
Fig. 14, the ratio mee being denoted by 


V. It is seen from this curve and the 
corresponding curve for the values as de- 


The full-line curve shows the values obtained ex- 
perimentally. The dotted curve shows the 
values as given by Arnold. 


duced from pictures, of the lines of force 
that the experiments give slightly higher 
values for X than the graphical method; 
that is, the experimental values of k, are 
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less, and therefore the reluctance of the 
air-gap is less. 

Another method of taking account of 
the presence of slots in the armature and 
their effect on the reluctance of the air- 
gap is as follows: The total flux issuing 
from a tooth being known, the effective 
width of the tooth is taken as that width 
which would give the same flux if the 
density were constant and equal to the 
maximum density actually existent under 
a tooth, and the width of the pole is taken 
as equal to the number of teeth under the 
pole multiplied by the effective width of a 
tooth as given above. 

The amount of fringing from the flanks 
of the teeth as dependent on the propor- 
tions of slot, tooth and gap was given by » 
Carter as a coefficient. 

From the formula given by him a curve 
has been deduced showing how the 
amount, which must be added to the actual 
width of the tooth in order to get the 
ideal width, may be found for any prac- 


tical value of the ratio of Ly 
gap 
From the experimental results this ef- 
fective width is found as follows: Amount 
by which the actual width of the tooth is 
l area of flux curve 


to be increased = —— 
l maximum ordinate 


minus the tooth width, and A = 
amount added 
slot 
In this way the values of A have been 
slot 
deduced for the various ratios of - k 
Thus— 
ite & (Experiment.) 4 (Carter.) 
2.85 0.574 0.640 
2.84 0.620 0.640 
2.08 0.780 0.712 
6.45 0.458 0.485 
00 | van. 1.000 
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APPLICATION TO INDUCTION MOTORS. 

When both the stator and rotor are slot- 
ted, as in an induction motor, the flux dis- 
tribution curve for the air-gap becomes 
very complex, and, moreover, changes its 
shape as we proceed from the stator sur- 
face across the gap to the rotor surface. 
Further, the curve of flux distribution on 
the stator periphery has a period of pulsa- 
tion corresponding to the movement of the . 
rotor over a distance equal to the pitch of 
the rotor teeth, and the curve of flux dis- 
tribution on the rotor periphery has a 
period of pulsation corresponding to the 
movement of the rotor over a distance 
equal to the pitch of the stator teeth. 

In order to draw the flux distribution 
curve on the periphery of either the stator 
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or the rotor the following may be con- 
nidered : 

Suppose it is desired to find the flux 
distribution over the periphery of the 
stator. First imagine that the stator has 
a smooth surface; we can then draw the 
flux distribution curve on the surface due 
to the slotted rotor (Curve I, Fig. 15). 
The method of drawing curves of flux dis- 
tribution has been already indicated, and 
an examination of the various curves given 
will be of assistance as a general guide as 
to the shape of the curves for any given 
proportions of slots, teeth and gap. After 
a little practice these curves of flux dis- 
tribution can be drawn with considerable 
rapidity. Next suppose that the rotor has 
a smooth surface and the stator is slotted ; 
we can then draw the flux distribution 
curve on the surface of the stator teeth 
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Fig. 15.—SHowine FLux DIistRIBUTION AT THE 
PERIPHERY OF THE STATOR. 


from the results of the experiments pre- 
viously described. This curve is shown in 
Fig. 15 as Curve II. Now take the actual 
case in which both the stator and rotor 
are slotted, then the actual curve of flux 
distribution on the stator surface will be 
found from a combination of the two 
curves. Thus in Fig. 15 the ordinates of 
Curve I are to be reduced in the ratio of 
the corresponding ordinate of Curve II to 
the value the flux density would have if 
both stator and rotor were smooth. In 
this manner the resultant Curve III has 
been deduced from Curves I and II, i. e., 
the ordinates of Curve III are equal to the 
corresponding ordinates of Curve I multi- 
plied by the ratio of the corresponding 
ordinates of Curve II to the height of the 
horizontal line, which gives the constant 
density which would exist in the air-gap if 
both stator and rotor had smooth cores. 
This horizontal line touches the peaks of 
Curve I. 


- 30,000 square fect. 
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Curve III only holds for the relative 
position of stator and rotor teeth shown, 
and the curve will vary in shape as the 
rotor surface moves through a distance 
equal to the pitch of the stator teeth. 

The corresponding curve for the flux 
distribution over the periphery of the rotor 
may be found in a similar way. It has 
been assumed in the above that the mag- 
neto-motive force is constant at all points 
of the air-gap. For any given curve of 
magneto-motive force a simple modifica- 
tion must be introduced. 

In order to find the reluctance of the 
air-gap in induction motors, we may say 
that if the reluctance is unity when the 
rotor and stator surfaces are smooth, sup- 
pose k, is the coefficient when the rotor 
alone has slots, t. e., the reluctance of the 
gap with slotted rotor and smooth stator 
is k,- Suppose further the gap coefficient 
to be k, when the stator is slotted and the 
rotor has a smooth surface. Then the re- 
luctance of the gap when the stator and 
rotor are both slotted will be given without 
any great error by the product k-k, Now 
k, and k, can be found by the method pre- 
viously described, from the dimensions of 
the teeth, slots and air-gap, and therefore 
the reluctance of the gap can be at once 
determined. 

In conclusion, the author would like to 
express his appreciation of the facilities 
placed at his disposal for this work by 
Professor E. Arnold; for the valuable ad- 
vice given and the interest shown in the 
experiments by Professor Bragstad, and 
further to acknowledge Dr. Kloss’s kind- 
the paper 


ness in critically reading 

through. 
—__-@-—_—_ 

The Tungsten Electric Lamp 
Company. 


Situated in Cleveland, Ohio, there is a 
fireproof building made up of four stories 
and a basement. It is fifty-five feet by 
112 feet, and has a floor area of over 
This stands as an 
example of the faith of sixteen prominent 
lamp manufacturers in the future of the 
tungsten lamp. For it is in this building 
that the most modern incandescent elec- 
tric illuminant is being produced. The 
entire establishment is occupied by the 
Tungsten Electric Lamp Company, which 
was incorporated under the laws of the 
state of Ohio on October 29, 1907, with a 
capital of $100,000. The incorporators 
are: G. G. Lockwood, A. C. Garrison, 
H. B. Vanzwoll, A. S. Terry, H. H. 
Geary, L. P. Sawyer, J. C. Fish, H. C. 
Rice, E. H. Haughton, E. W. Gillmer, 
J. B. Estabrook, W. D. Packard, William 
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Coale, E. J. Kulas, J. E. Randall and 
T. W. Frech, Jr. 

Mr. Frech is president and manager, 
and Mr. Randall is vice-president and 
supervising engincer. These two gentle- 
men are among the most experienced in 
the lamp business. The former, in days 
gone by, worked up through the ranks 
to the position of superintendent and then 
manager of a carbon-lamp factory. Mr. 
Randall has given his attention more to 
the technical end. As far back as 1886 
he was lamp engineer for the Thomson- 
Houston Company. It would be hard to 
find two more competent men for the guid- 
ing of this new enterprise—one thorough- 
ly versed in the manufacturing end and 
the other possessed of every detail of the 
technical side. 

Messrs. Frech and Randall have ieni 
many months in other countries studying 
the laboratory work being done on tung- 
sten lamps and investigating factory meth- 
ods in foreign countries. After several 
trips abroad, much experimenting at 
home, and many discussions with their 
lamp brothers, who were to become inter- 
ested in the Tungsten company, they 
finally reached the point where they be- 
lieve the tungsten lamp to be ready in 
every respect for the commercial market. 

The lamps are now manufactured in 
forty and sixtv-watt multiple, and 4, 5.5, 
6.6 and 7.5 ampere street series, with a 
range of forty, fiftv and seventy-five-watt 
sizes. The average rating of these lamps 
is 1.25 watts per candle. 

The chief advantages of the tungsten 
lamp are its high efficiency, the current 
consumption of a regular carbon-filament 
lamp of equal candle-power being two and 
one-half to three times greater, and the 
fine quality of light which it furnishes. 
Under the ravs of the tungsten lamp 
colors retain their true davlight values. 


— 0 
Pictures by Wireless. 


Nevil Maskelvne, manager of the Anglo- 
American Telegraph Company, which con- 
trols the Poulsen wireless rights, is quoted 
in London (England) papers as follows: 
“The new vear will not only see the estah- 
lishment of the Poulsen wireless telephonic 
service across the Atlantic, but also the 
establishment of the Poulsen wireless 
transatlantic service whereby photographs 
and sketches illustrating European news 
for American newspapers and photographs 
of criminals with such fidelitv that thev 
can be readily identified will be flashed 
across the Atlantic at the rate of one every. 
five minutes.” 
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A Remarkable Dynamometer. 


On the afternoon of Monday, January 
6, an exhibition test of a remarkable dy- 
namometer was made at the clubhouse 
of the Automobile Club of America, New 
York city. This unique machine will de- 
termine instantly the speed in miles per 
hour, the feet per second, the drawbar 
pull or tractive effort, the horse-power, 
the grade-climbing ability and the power 
of the brakes of any automobile which is 
placed upon it. This machine is of great 
importance to owners and purchasers of 
cars, and will certainly be welcome among 
manufacturers, because it will enable them 
to determine precisely what their cars 
can do, and will give them a standard to 
which they can refer with confidence. 
There is no other machine in the world 
which will do the work of this one, and 
possibly no other institution could afford 
to construct and put into operation a simi- 
lar machine. The dynamometer, besides 
being the most complete apparatus ever 
built for testing automobiles, makes it un- 
necessary to hold speed tests upon the open 
road, eliminating all danger of road acci- 
dents and giving results quickly and ac- 
curately. | 

The accompanying illustrations will 
give some idea of the magnitude and sig- 
nificance of the apparatus. While, at first 
sight, it may appear complex, the inter- 
relations have been so carefully worked 
out and the translating and magnifying 
apparatus so ingeniously connected, that 
very early in the test even the layman 
with very little technical knowledge can 
readily understand the functions of the 
apparatus and appreciate the indications 
secured. 

The club dynamometer has a moving 
track upon which cars can be fully tried 
while remaining stationary and under ob- 
servation. In 1904 Dr. Schuyler Skaats 
Wheeler, first vice-president of the Auto- 
mobile Club of America, was requested 
by the club to invent, design and build 
a machine for determining the perform- 
ance of cars of all kinds. The present 
machine is therefore the result of several 
years’ attention to the problem on the 
part of Dr. Wheeler. It is an assemblage 
of power-absorbing and measuring instru- 
ments and a large power chart with 
automatically operated pointers. It carries 
the problem of power measurement, inte- 
gration and automatic recording of the 
final results much further than has hither- 
to been attempted. It absorbs and meas- 
ures the power so that, at a glance, the 
speed, tractive effort and horse-power can 
be clearly seen and read at each instant. 
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The measurements show the power de- 
livered at the ground by the wheels of 
the automobile. This includes every ele- 


ment in the operation of the automobile, 
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is a general view of the indicating and 
translating apparatus, and Fig. 3 a nearer 
view of the chart, the traction indicator, 
the timing motor and the speed indicator. 


Fic. 1.—AUTOMOBILE IN Position FOR TRACTIVE EFFORT AND SPEED TEST. 


and therefore shows the net power that is 
available for driving the car. 

Instead of traveling along as on a road, 
the car is held stationary by cables upon 


Fig. 2 shows the view on the floor below 
and indicates clearly the relations of the 
revolving drums and the auxiliary ap- 
paratus. Just to the left of one of the 


Fia. 2.—Tae Friction Rotts, DYNAMOMETER, COUNTERWEIGHT AND AUXILIARIES. 


the floor, with its driving wheels resting 
upon two large drums which reach up 
through the floor, and which the motor 
of the automobile causes to revolve. Fig. 1 


revolving drums is a clutch which con- 
nects the shaft upon which the drums are 
keyed to an Alden dynamometer. This 
form of viscosity dynamometer>is well 
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known. Keyed to the same shaft is a 
1,600-pound pendulum which resists the 
effort of the drum shaft and registers the 
amount of pull effected by the motor of 
the automobile. The deflections of the 
pendulum are followed and the pendulum 
kept from oscillating by means of an oil 
dash-pot just to the left of the pendulum 
shaft. On the extreme right of the drum 
shaft is another coupling which connects 
in an electrical machine that may be used 
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lower motor causes the carriage to be 
pulled one way or the other, and by means 
of steel cords the motion is translated to 
a ruler which forms the vertical bisector 
on the heroic chart shown in the back- 
ground of Fig. 3. 

For measuring the speed of the car a 
complicated and ingenious apparatus is 
made use of. This is shown directly by 
means of a horizontal ruler traveling up 
and down the face of the chart. 
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vals of thirty seconds. The speed roller 
driven by the automobile, and therefore 
revolving slowly or swiftly, to correspond, 
rolls upon the surface of the cone and is 
pulled by a speed follower motor back 
and forth between the large and small 
ends of the cone until it finds the point 
where it does not slip, because that por- 
tion of the cone presents the same speed 
as the roller. This longitudinal adjust- 
ment of the roller is transmitted by a 


Fic. 8.—A GENERAL VIEW OF THE ABSORPTION AND INDICATING DYNAMOMETER, DESIGNED BY Dr. SCHUYLER SKAATS WHEELER 


either as a motor or as a generator for 
driving the drums or for absorbing power, 
according to the test under way. Con- 
nected directly to the end of the pendu- 
lum is a pointer which indicates upon a 
proper scale the drawbar pull in pounds. 
This pointer, in its oscillation across the 
scale, makes contact with an arm on a 
traveling carriage, which causes contact to 
be made to either one or the other side of 
an electrical circuit connected with a trac- 
tion follower motor. This traction fol- 


FOR THE AUTOMOBILE CLUB OF AMERICA. 


Referring again to Fig. 2, just to the 
left of the absorption dynamometer, is 
seen the beveled-gear connection of a 
transmission shaft, which is connected 
directly to the beveled gears operating a 
shaft upon which a speed roller is mount- 
ed. This apparatus is shown in the fore- 
ground of Fig. 3. The timing motor 
drives a cone at a constant speed of 300 
revolutions per minute. To verify this 
speed, a bell attached to the cone shaft 
rings at each 100 revolutions or at inter- 


wire cable to the speed ruler on the chart, 
and the power required for moving the 
ruler is thus made independent of the 
automobile: in other words, none of the 
power of the automobile is used in oper- 
ating the indicators on the chart. The 
method of speed measurement employed, 
based upon one element running at a con- 
stant speed, like a clock, that can be veri- 
fied, insures great accuracy. The roller 
driven by the car, if running at sixty miles 
per hour, must be drawn to a position near 
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the large end of the cone in order to run 
with the cone; whereas, if the car drives 
the roller at only five miles per hour, it 
must be drawn to a position near the small 
end of the cone. .A system of electric con- 
tacts is arranged in connection with the 
speed follower motor to shift the roller 
automatically until it finds the point 
where it will roll on the cone without 
slipping. The speed and power rulers are 
thus moved across the chart automatically 
to correspond with the speed and the 
tractive effort or pull that the dynamom- 
eter shows the car is making. 

In Fig. 3 a clear idea is given of the 

chart, which shows the horse-power corre- 
sponding to each different speed and pull, 
so that the result at each moment can be 
read at a glance and without calculations. 
The readings on the chart may be made in 
miles per hour, minutes per mile, kilo- 
metres per hour, etc. 
_ All of the measuring apparatus is made 
reversible so that, when running back- 
ward, the performance of the car may be 
measured. As a secondary apparatus, a 
grade meter is provided, operated by the 
pendulum indicator of the dynamometer. 
To use the grade meter a clamp is set 
upon a sliding scale at the point repre- 
senting the weight of the car. The mov- 
ing lever then assumes at each moment 
the angle of inclination of the grade the 
car would climb (if there were no wind 
resistance, slipping, etc.) with the effort 
that the car is then making. The grade 
meter is shown in the background just to 
the left of the chart. 

To observe an automobile coasting down 
hill, either forward or backward. it is 
necessary merely to start the electric mo- 
tor on the shaft carrying the two large 
drums upon which the driving wheels of 
the automobile rest. The brakes may then 
be tested and the wheels or gear or en- 
gine may be run frec, and the relative 
friction loss in th: principal of the auto- 
mobile may be ascertained. 

The apparatus has been constructed by 
the Crocker-Wheeler Company, Ampere, 
N. J. The traction follower motor and 
the speed follower motor are special ma- 
chines, and the timing motor is a stand- 
ard Crocker-Wheelcr motor. The cone is 
kept at a constant speed by means of a 
special design of centrifugal governor. 
The equipment includes a generator for 
supplying current to the traction follower 
motor and the speed follower motor, and 
a motor-generator set for supplying power 
to the motor operating the driving rolls 
or absorbing power from them. A sub- 
stantial switchboard has also been in- 
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stalled, controlling the main circuits, and 
equipped with special double - throw 
switches which are connected according to 
the conditions of the test. A Weston 
direct-reading voltmeter and ammeter are 
used for taking the ampere and volt read- 
ings when the automobile is absorbing 
power, or for making the coasting and 
running-away tests. The balance weight 
has been certified by the Fairbanks Com- 
pany. An induced draft and suction 
carries off the exhaust from the automobile 
under test. 
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The Green Quartz-Alumina 
Insulation. | 


A new form of insulation which 
possesses a number of features of great 
importance to the electrical industry has 
been developed, the aim having been 
to get an absolutely non-carbonizing, non- 
deteriorating insulation which would be of 
the greatest utility as an insulator worked 
up into any form and used in any applica- 
tion. The base of the insulation is as- 
bestos from which the magnesia and iron 
have been eliminated, leaving in its first 
reaction an unbalanced product. To take 
the place of the magnesia and iron re- 
moved, the inventor adds a material 
which makes the insulation practically 
fibrous quartz-alumina. 

The makers have completed arrange- 
ments to vulcanize this insulation in 
various forms containing eighty-two per 
cent of quartz-alumina and eighteen 
per cent of rubber composition. This will 
be used for all sorts of insulating pieces, 
such as bushings, cleats, receptacles, out- 
lets, etc. Arrangements are also being 
made to manufacture an electrical porce- 
lain containing seventy-five to eighty per 
cent of quartz-alumina, and plans are 
under way to insulate wire with this ma- 
terial. 

Tests recently made of insulating paper 
manufactured by the Green Insulation 
Company showed a dielectric strength of 
175 volts per mil over a thickness of 10.8 
mils of paper with the paper in normal 
condition. With the paper baked there 
was a fall of potential of 182 volts per mil 
with the same thickness of paper. With 
the paper burned there was a fall of 183 
volts per mil, and with the paper wet the 
drop of potential was 99 volts per mil. 

The insulating paper is made with a 
centre of the best Manila obtainable, and 
the quartz-alumina composition coated on 
each side. 

The company, which is located at Cleve- 
land, Ohio, claims that with this in- 
sulation it is able to very largely increase 
the current-carrying capacity of a given 
conductor, by reason of the insulation 
being able to withstand intense heat and 
also by reason of its facility for dissipat- 
ing the heat occasioned by the rise in tem- 
perature. 
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FENCE POSTS MADE DURABLE. 


WOODS GIVEN SIXTEEN YEARS ADDITIONAL 
SERVICE BY PRESERVATIVE TREATMENT. 


Fence posts of many kinds of cheap 
woods which ordinarily would soon decay 
if set in the ground can be made to last 
for twenty years by a simple treatment 
with creosote. Most of the so-called “in- 
ferior” woods are well adapted to the 
treatment, and this is especially true of 
cottonwood, aspen, willow, sycamore, low- 
grade pines and some of the gums. When 
properly treated, these woods outlast un- 
treated cedar and oak, which are becom- 
ing too scarce and too much in demand 
for other uses to allow of their meeting 
the demand for fence posts. 

Impregnation with creosote has been 
greatly cheapened by the introduction of 
the “open tank,” which can be installed 
at a cost of from $30 to $45, or much less 
if an old boiler is used. A tank with a 
bottom twelve square feet in area will 
suffice for treating forty or fifty six-inch 
posts a day, or double this number when 
two runs a day can be made. The ab- 
sorption of creosote per post is about as 
follows: Eucalyptus, one-tenth gallon; 
willow, two-tenths gallon; sassafras, ash, 
hickory, red oak, water oak, elm and 
maple, four-tenths gallon; Douglas fir, 
quaking aspen and black walnut, six- 
tenths gallon; sycamore, cottonwood and 
lodgepole pine, seven-tenths gallon. The 
price of creosote is about ten cents a gallon 
in the East and Middle West, sixteen 
cents a gallon on the Pacific coast and 
twenty-seven cents per gallon in the Rocky 
Mountain states. The cost of treating a 
post will therefore vary from four to fif- 
teen cents. Properly treated, it should 
give service for at least twenty years. 

Experiments of the Forest Service show 
that with preservative treatment the dura- 
bility of lodgepole pine in Idaho is in- 
creased sixteen years. The cost of creo- 
sote is there relatively high, yet by treat- 
ing posts there is a saving, with interest 
at six per cent, of two cents per post 
yearly. More important than the saving, 


~ however, is the fact that through preserva- 


tive treatment other woods are fitted to 
take the place of cedar, of which the 
supply is rapidly becoming exhausted. A 
detailed description of experiments in 
preserving fence posts, together with prac- 
tical suggestions for treating them on & 
commercial scale, are contained in Cir- 
cular 117 of the Forest Service. This pub- 
lication can be obtained upon application 
to the Forester at Washington. 
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THE COMMERCIAL ASPECT OF ELEC- 
TRIC POWER SUPPLY.' 


BY W. B. WOODHOUSE. 


The growth of the demand for elec- 
tricity for power purposes has led to the 
adoption of larger generating units, which 
has facilitated distribution over a larger 
area at high pressure, and the economy 
of the large generating station—and in- 
ferentially the uneconomy of small sta- 
tions—is now an accepted fact. 

The commercial limitations to the size 
of a generating station which underlie the 
whole financial problem of power supply 
may be briefly summarized as follows: 

The argument for centralization is: (1) 
Reduced capital expenditure per kilowatt 
of generating plant due to increased size 
of units; (2) increased efficiency of plant; 
(3) improved load-factor due to diversity 
of requirements and demand; (4) reduced 
wages and management charges; (5) 
small proportion of stand-by plant. 

Against which must be set the disad- 
vantages of: (1) extra capital expenditure 
on transmission; (2) losses in transmis- 
sion and conversion. 

Practice has shown that the small gen- 
erating station can not produce electricity 
at a price sufficiently low to enable it to 
be supplied to power users at a competitive 
price. A station of 1,000 kilowatts, for 
example, can not hope to supply a power 
user requiring 300 kilowatts as cheaply 
as the power user can generate for him- 
self; this for several reasons. First, the 
capital cost of the generating plant in 
both cases will be practically the same per 
kilowatt, while the public supply is bur- 
dened with an additional cost for mains; 
secondly, the owner of an isolated power 
plant will usually install a smaller 
proportion of stand-by machinery, set- 
ting the increased risk of shut-down 
against the reduced capital charges; 
thirdly, the public supply station must 
run continuously, often at very ineffi- 
cient loads, whereas the isolated plant 
—a mill engine, for instance—is only 
run during certain definite hours, so that 
the “working-load factor” is greater and 
the works costs less in case of the latter. 
Apart from this, one finds that the owners 
of isolated power plants very frequently 
do not include any allowance for rent, 
management charges, etc., in estimating 
their power costs, so that the difficulty of 
the supply authority obtaining such a load 
is increased by the power user’s want of 
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power costs. Assuming the power users 
load-factur to be equal to that of the 
supply station, the author’s experience is 
that the limiting size of a consumer’s 
installation, which can profitably be sup- 
plied from the central station, is from one- 
tenth to one-fifth the capacity of the sta- 
tion plant. 

As, however, the size of the generating 
station is increased, the advantages of 
centralization come into fuller play, al- 
though to some extent counterbalanced by 
the increased capital expenditure on dis- 
tribution and by the increased losses. 
These disadvantages of centralization de- 
pend on local conditions, such as the den- 
sity of the power load per mile of main, 
and on the nature of the load supplied. 
In any particular case a balance will occur 
at some point—that is to say, there is a 
limit to the economical radius of distribu- 
tion, and, therefore, to the size of the 
generating station required. It does not 
appear that there is any limit to the size 
of the generating station on the score of 
efficiency and cost per kilowatt. 

To take round figures, the capital cost 
of generating stations of various sizes is as 
given in Table T: : 


TABLE I. 
Capacity of Cost per Relative Cost 
tation. Kilowatt. Per Cent. 
60,000 kilowatts $50 100 
6,000 ee 19 150 
600 S 100 200 


The improvement in efficieney due to 
the use of large units may be seen by con- 
sidering some typical figures of turbine 
steam consumption (Table II). To the 
full-load test figures the author has added 
an estimate of the average working figures 
in stations with a load-factor of twenty- 
five per cent. It will be seen that the 
coal consumption of the smallest unit is 
sixty per cent in excess of that of the 


largest. 
TABLE II. 
Test Figures. Working Figures. 
deden a Full Load C | 
veratiog | Fuil Load COn- | Estimated Relative 
Bet. TA Coal Con- Cost 
Kilowatt Hour, ,*umption. Per Cent. 
o N 
l Water.| Coal. | 
3,000 15 1.875 8.125 100 
600 20 2.500 4.160 133 
300 24 3.000 5.000 160 


Distribution over a large area brings 
with it the supply to power users with 
diverse requirements—lighting, traction, 
general power users and collieries, for 
example, each has different hours of use, 
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and in each case the peak load occurs at 
a different hour in the day. 

Experience shows that the station de- 
mand will not exceed one-third of the total 
lighting connected to the system, nor one- 
half of the power installed by power users, 
and that if the individual maximum de- 
mands of a number of power users be 
added together that figure will be from 
fifty to 100 per cent in excess of the de- 
mand at the generating station, with a 
consequent improvement of the load- 
factor. 

As to the saving in wages and manage- 
ment charges in the larger station, this 
depends on so many variables that general 
figures are not of great value. Since, how- 
ever, one man can attend to a 3,000-kilo- 
watt set as well as he can to a 300-kilowatt 
set the saving is obviously considerable. 
The effect of load-factor on works costs 
is still more important. Table III is a 
statement drawn from the author’s experi- 
ence of the effect of load-factor on works 


costs. 


TABLE III. 
Load-Factor. 
monte anes — = Ss = 
of Cust. l 
2 15 Per Cent. 30 Per Cent. . nisi 
Coal...... 100 70 _ 55.0 
Wages.. 45 25 | 12.5 
Stores..... 10 8 | 6.0 
Repairs... 50 40 | 80.0 
ee ——_ | ew 

Total.... 205 143 | 103.5 
Relative o 

Cost Per 

Cent.... 198 1338 100.0 


The capital cost of generating plant per 
kilowatt installed in the large power 
scheme may be taken at one-half that of 
a small power station. The diversity fac- 
tor will approach two; or, taking the two 
advantages together, a capital expenditure 
per kilowatt of demand cf one-quarter. 
The works costs are reduced both on ac- 
count of increased size of generating sets 
and improved load-factor, the latter ad- 
vantage representing a saving of fifty per 
cent over the works costs of the average 
power user. The total saving due to cen- 
tralization may be expressed by a curve 
which shows that before equality of ex- 
penditure on isolated and public supply 
plants is obtained the expenditure on 
transmission and distribution may be three 
times as great as that on the station, and 
the losses and costs of distribution may 
be increased by 100 per cent. Naturally 
these extreme figures are never reached 
in practice, and, therefore, the margin in 
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favor of the power company is a very 
considerable one. 

The prospect of the generation of elec- 
tricity on a large scale has led engineers 
to seek for new sources of fuel, and the 
generation of power by the utilization of 
waste heat from blast furnaces, coke ovens 
and similar thermo-chemical processes 
now forms a separate study. It may be 
safely predicted that future developments 
will consist in the cooperation of electric 
supply undertakings with processes of 
manufacture in which fuel or heat is 
merely one of several products to be dealt 
' with. The conditions of the electricity 
supply will no longer be the sole factor 
in determining the situation or magnitude 
of a generating station, but the economical 
handling of the other products of manu- 
facture will also have a determining effect 
upon the decision. 

There are a number of collieries in the 
West Riding where waste heat from coke 
ovens is available to an amount equivalent 
to from 1,000 kilowatts to 2,000 kilowatts. 
To erect at each battery of ovens a gen- 
erating station with spare plant sufficient 
to insure a continuous supply in the event 
of breakdown, and to supply from such a 
station a fluctuating load such as a general 
power supply demands, is not an efficient 
arrangement. The high cost of the small 
generating units per kilowatt, the cost of 
management and the partial use made of 
the plant, all tend to increase the cost of 
supply. When, however, a number of such 
stations are worked in conjunction by a 
power company the amount of spare plant 
may be reduced to a minimum, and each 
station would consist of a single generat- 
ing unit, with no spare plant, running 
continuously at full load or else shut 
down completely. The resultant economy 
of capital expenditure and operating costs 
of such an arrangement is considerable. 
This is rather a reversal of the present 
idea of the peak-load station, the author’s 
view being that the station dealing with 
fluctuations would contain the biggest and 
most economical units, and would be the 
largest station of the system. 

The development of electrothermal and 
chemical processes introduces a class of 
load of high load-factor, which, added 
to a general supply, increases the load- 
factor on the system. But where, as is 
usual, the demand is a large one the price 
at which it could be generated in a sta- 
tion designed specially for that purpose 
is so low that only a large undertaking 
could offer a supply at a corresponding 
price. There is, however, a possibility 
of development in the use of a restricted 
supply of current varied according to the 
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power station’s requirements and designed 
to equalize the demand on the station. 
Typical load curves showing the variation 
of maximum demand on a station through- 
out a year and for a winter’s day of a sta- 
tion supply light and power, show that 
there is necessarily a considerable amount 
of generating plant which is lying idle for 
the greater part of the year, its use being, 
in fact, only required for a few hours a 
day in the winter months. If a load can 
be found which may be varied inversely 
as the normal demand, then a profit may 
be carned by such machinery throughout 
the vear. The author has recently ar- 
ranged an agreement on these lines for 
the Yorkshire Electric Power Company 
with a company manufacturing calcium 
carbide by electric furnaces. The im- 
proved conditions under which the station 
will operate should show a considerable 
decrease in the average costs of produc- 
tion. 

The arrangements mentioned above in- 
volve cooperation between those who pro- 
duce waste heat, the general power user 
and the power company, and, in fact, the 
power company may be regarded as a 
joint committee of such manufacturers. 
The cooperation of alone 
through such an agency would effect an 
enormous annual saving. The output of 
coal for Yorkshire in 1906 was thirtv- 
three million tons, and assuming, as we 
fairly may, that five per cent of this was 
used for power purposes by various col- 
lieries, we have an amount of fuel which, 
if consumed by the power company under 
their economical conditions of working, 
would supply not only the collieries, but 
practically all the textile mills in York- 
shire. The blast furnaces of the kingdom 
also produce a large amount of waste heat, 
and a very large portion can be utilized 
by cooperation with the power companies. 

The considerations dealt with above as 
to the advantages of a public supply to a 
power user apply with even greater force 
to small and medium-sized public supply 
generating stations, say, of less than 
10,000 kilowatts. 

Of causes other than the direct advan- 
tages of power supply, which are assisting 
the development, two may be mentioned. 
The abolition of the smoke nuisance in 
towns is receiving increased attention on 
all sides, and there are undoubtedly signs 
of decrease of the nuisance in towns due 
to the use of electric motors and gas stoves, 
as well as to the more stringent action 
taken by some local authorities. Doubt- 
less the improvement in the atmosphere of 
districts where the electric supply is gen- 
erally adopted wil] become so noticeable 
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in a few years that other districts will 
be foreed to take action. It is obvious, 
however, that strong action can not be 
taken fairly by the local authority unless 
a cheap power supply is available in its 
district, and it must first see that such 
a supply is provided. But a more im- 
portant reason for the action of local au- 
thorities in the matter of a cheap power 
supply is the steady industrial exodus that 
is going on from all the large towns. High 
taxes, crowded sites and dear power all 
act as an incitement to a manufacturer 
to remove to a cleaner and better place. 
The facilities for transit of men and ma- 
terial have so increased of late years that 
with the aid of electric power wo do seem 
to be approaching the ideal of industrial 
decentralization, if not a return to cottage 
industries. The ultimate effect of this 
decentralization on the finances of large 
towns is a matter worthy of the most 
serious consideration. 

The sale of electricity can be developed 
by a well-organized system such as one 
applies to the sale of any other commodity, 
hut it can only be carried out successfully 
by a careful study of the requirements of 
the various power users, and therefore by 
a staff of commercial engineers. The fact 
has been impressed on the industry lately 
by the technical press, and with consider- 
able justice, that the selling organization 
of most supply undertakings has been 
somewhat neglected. Here, again, is room 
and a necessity for cooperation among 
the various supply authorities. Anyone 
who, like the author, has had to do pioneer 
work in the ‘electrification for the first 
time of an industry such as the textile, 
realizes how valuable may be an accumula- 
tion of data relating to the power taken 
by various machines, the unit consump- 
tion, the load-factor, ete. If every 
undertaking were working together, such 
information could be collected by a cen- 
tral bureau and would be available to all. 
This refers not merely to technical data, 
but also to such points as legislative re- 
striction and government regulations. 

Of much greater value would be a cen- 


tral advertising association. One is only 
too apt to assume that the general public 
are familiar with all the advantages and 
developments of the use. of electric power. 
It may be safely said that the general 
public, except perhaps as regards electric 
tramways, is more ignorant of the extent 
of electrical development than of any other 
industry of similar importance. This can 
only be removed. by systematic advertising 
and circulation of information, and this. 
again, can only be properly carried out bv 
a combination of supply authorities each 
contributing to a common fund for such 
work. 
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Electrical Progress in Europe. 


ROGRESS has been very marked 
during the year in the matter of 
electric railroads in most of the 

leading countries. ‘This is especially noted 
in Switzerland, and one reason for the de- 
velopment of electric railroads in this 
country lies in the abundant supply of 
water power which is to be had. The 
new Lötschberg railroad is one of the most 
important undertakings, on account of the 
work upon the tunnel, which passes 
through the Alps, and is over eight miles 
in length. It will require about five vears 
to finish the tunnel, and the expense of 
the enterprise is $16,000,000. Quite re- 
cently the National Council decided to 
construct the second tunnel of the Sim- 
plon, as there is now enough traffic on the 
electric section to warrant the enterprise. 
In general, the electric line has been work- 
ing very well during the year, and two 
new locomotives have been built by the 
Brown-Boveri Company. One of the large 
Swiss construction firms, the Alioth Com- 
pany, has been building a type of electric 
locomotive which will develop about 2,000 
horse-power, It takes single-phase current 
from a trolley wire, and this is converted 
to direct current by apparatus mounted 
on the locomotive. The Jura-Neiichatel 
Railroad purposes adopting the electric 
system in the near future, and there is a 
project on foot for an electric line between 
lank and Adclhoden, also a new electric 
road from Brigue (on the Simplon road) 
to the Jungfrau, passing up the mountain 
slope on the rack-rail system. The Swiss 
Government is looking forward to a com- 
plete change-over of all the railroad lines 
in the country, and the technical commis- 
sion appointed for the purpose has made a 
favorable report. For 2,000 miles of rail- 
road there will be 100,000 kilowatts 
needed. 

In France the existing railroad sections 
are now working well, but there is not 
much new electric railroad work to report 
except the subway construction in Paris. 
This is quite an important piece of work. 
Tunnels for a number of lines are now be- 
ing put through, and in one case there is 
an elaborate metallic caisson construction 
going on under the Seine. One of the 
newest lines crosses the Seine in a double 


metallic tube. This work is now going 


on by the use of the shield and compressed- 
air method. The city decided just lately 
lo proceed with several new subway lines, 
prohably seven in number, so that before 
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long Paris will have by far the largest net- 


work in Europe. It is proposed to carry 
out a very extensive project for a subway 
system in Berlin. Several of the leading 
electric firms have submitted plans to the 
municipality for this purpose. Another 
project which is to be noted is an electric 
line connecting Berlin with St. Peters- 
burg. Part of it would be carried out by 
steam ferries and there would be three 
electric sections in Germany, Sweden and 
Russia. A newly completed electric line 
how runs from Münster to Schlucht, in 
Alsace, and it lies at a high altitude. The 
three-phase, 7,000-volt Alioth system is 
used in this case. Following out the ideas 
of the Italian Government to exterd the 
electric lines, work has commenced on a 
double-track road between Turin and Bus- 
soleno. The new Locarno-Bignasco elec- 
tric road will soon be put in service and, 
as it passes through the picturesque Mag- 
gia valley, it will be favored by tourists. 
A concession has been asked for an electric 
railroad from Brescia to Caffaro and other 
sections, having 120 miles total length. 
The Stockholm-Jarfva electric section in 
Sweden is the commencement of the gov- 
ernment’s plan for changing over all the 
railroads. Locomotives and motor-cars on 
the three-phase system are now in use here. 
The state has a project which calls for 
expending $18,000,000 for hydraulic 
plants and pole lines in order to have the 
necded current for the future work. 

As regards electric tramways, an im- 
portant piece of work has been begun upon 
the transformation of all the traction lines 
in St. Petersburg, comprising 130 miles 
length. A large steam plant is building 
on the Obvodny Canal for this purpose. 
Upon some of the lines in Vienna the new 
Krizik system is to be employed, using 
4,000 volts direct current upon the motors. 
The Blankenese-Ohlsdorf line, near Ham- 
burg. is now operating very successfully. 
A large station is erected for the purpose 
in which monophase current is produced, 
while rotary groups give direct current for 
the trolley wire. Monophase current will 
be used on the new suburban lines in the 
district of Parma, Ttalv, emploving 4,000 
volts upon the motors outside of the towns 
and 400 volts inside the limits. The cars 
have two sixtv-horse-power motors and 
are fitted with Siemens-Schuckert appa- 
ratus. A line from Rome to Civita Castel- 
lana is now working upon the same svstem, 
in which there are 6,000 volts in the subur- 


ban part and 600 volts in the city portions. 
Palermo is soon to have an additional 
tramway line to the extent of twenty-five 
miles for the city and suburbs. At Paris 
there have been installed several new sec- 
tions of Thomson-llouston underground 
conduit road. In Switzerland the moun- 
tain road which climbs the Rigi has been 
transformed to the electric system. Japan 
at present has 130 miles of tramways, 
which are operated by eighteen companies, 
and there are cighty miles in construc- 
tion. The capital emploved is stated to 
he $20,000,000, 

In the different regions of the Con- 
tinent where water power is to be ob- 
tained, there is to be noted the construc- 
tion of a number of hydraulic plants, and 
there are also many projects for turbine 
stations which are soon to be realized. 
Upon the Tronto river, lying in the cen- 
tral region of Italy, is soon to be erected 
a 20.000-horse-power station which will 
be used mainly for electrolytic work. It 
is to be operated on the Lahmeyer three- 
phase system. In the Apennine region in 
the northern part of the country the 
Chiappa plant now uses the water from the 
two lakes of Lavezze and Lagolungo, and 
there are four Piceard and Pictet wheels 
Installed here. Thury direct-current gen- 
crators are employed, upon the constant- 
current-series system. A distribution net- 
work throughout the Brusio region is 
using a 10,000-horse-power hvdraulie 
plant having six groups of three-phase 
alternators, and this will be increased to 
40,000 horse-power. There is an im- 
portant power line in the Milan region 


which is supplied from the Trezzo plant 


on the Adda stream. When finished it 
will have ten turbine groups with 10,000 
horse-power total. The line works at 
14,000 volts, three-phase. 

At Engelberg, Switzerland, there is a 
plant on the Aar river which supplies a 
power line and also gives current for the 
Stansstad-I:ngelberg railroad. It uses 
three-phase and single-phase machines to 
the extent of 20.000 horse-power, and will 
be inereased to 30,000 horse-power. The 
three-phase current is used mainly for 
motor work. In the Bale Canton there 
will be erected two 25,000-horse-power 
plants on the Rhine, and the necessary 
credits of two millions have been already 
voted. Part of the current will be used 
at Bale and the rest upon a set of power 
lines. /Thé Rhone, nearGeneva, is to he 
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utilized for a second large plant, at La 
Plaine, using two-phase alternators. An 
extensive set of power lines, operating at 
25,000 volts, will run to Geneva and other 
centres. Work will soon be commenced 
on a series of turbine plants upon the 
Reuss river which are to give a total of 
20,000 horse-power. 

The new station on the Trolhajtan fall, 
in Sweden, will be one of the largest on 
the Continent, and is to give 75,000 horse- 
power. Most of the turbine units will have 
10,000-horse-power alternators. From the 
plant a forty-six mile power line will 
run to the city of Gothenburg. An elec- 
tric furnace plant will take also a part of 
the current. Among other plants in 
Sweden may be noted the Lagan (9,000 
horse-power), the Hemsjo falls (2,400 
horse-power) and the Olofstrom (3,000 
horse-power). The government has al- 
ready commenced the purchase of a num- 
ber of falls in order to secure current for 
the railroads. A syndicate in Norway has 
secured a concession from the state for 
80,000 horse-power from different falls, 
and will soon erect four plants costing 
$2,500,000. It is stated that the Japanese 
Government intends to erect a number of 
plants near Tokio to the extent of 100,000 
horse-power, costing about $10,000,000. 

The use of steam turbines has increased 
considerably during the year, and they ap- 
pear to have the preference over recipro- 
cating steam engines in the construction 
of the new plants. The French Westing- 
house Company has now taken up the 
manufacture of turbines, and one of the 
recent plants which it installed is located 
at Bergamo, Italy. The first of these tur- 
bines is of the 1,500-kilowatt size, and is 
coupled to a three-phase alternator. At its 
Paris factory the Thomson-Houston Com- 
pany is now building turbines extensively, 
and has already installed them in Ger- 
many and in France. Among the latter 
plants we may note the large station at 
Nice, which contains two units of 1,000 
horse-power; also the tramway stations 
of Rheims and Nancy, and the Risso plant 
in the south coast region. These turbines 
are of the Curtis type. One of the leading 
firms to manufacture turbines is the Swiss 
Brown-Boveri Company, who now has a 
branch factory at Paris. In France it has 
installed five wheels of 10,000 horse-power 
at the St. Ouen plant in the suburbs of 
Paris, and also a number of units of the 
same size in the new St. Denis station, 
which is now increasing its capacity. At 
Milan there is installed a 1,500-horse- 
power turbine in the municipal plant, 
and in Russia there are two 3,000-horse- 
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power units with three-phase alternators 
in the St. Petersburg station, besides a 
unit of the same size at Moscow. In Ger- 
many there are many of these turbines in 


_use, the largest being at the Essen plant 


(7,000 horse-power), and at Frankfort 
(5,000 horse-power). 

There is also considerable activity as re- 
gards electric furnace work for the pro- 
duction of carbide and also for electro- 
metallurgy. It is in this latter branch 
that we note the greatest progress. Among 
the are furnaces are the Stassano, Girod, 
Heroult and Keller. The Gin and the 
Kjellin types are induction furnaces. One 
of the latter has been installed at the 
Koechling works in Germany, and uses 
1,000 horse-power, with a twenty-ton 
charge. An electric furnace of the Gin 
type was erected not long since at the 
Krupp establishment, using a copper bar 
winding as the primary and the melted 
metal as the secondary; the primary is 
cooled by an air fan. The Stassano fur- 
nace is used successfully in Italy for steel 
production, and the new plant at Turin 
has two large furnaces of 1,000 horse- 
power each, working at 150 volts and 2,500 
amperes, with a run of five tons of metal. 
Carbide of calcium production is now on 
the increase. In France one of the new 
plants is located at St. Marcel, and it is 
equipped with three furnaces having a 
total output of 5,000 horse-power. The 
new Darto establishment will soon have 
ten furnaces in operation, with a total of 
10,000 horse-power. Keller and Leleux 
are erecting a furnace plant for ferro-sili- 
con which wiil have three large furnaces, 
taking 5,000 horse-power. Aluminum is 
now manufactured in France by the 
Froges Company, which is soon to use a 
40,000-horse-power hydraulic plant, also 
at the Premont works, which takes 4,000 
horse-power. There is erecting a plant 
at St. Jean de Maurienne which will use 
12,000 horse-power, and another in the 
south of France, at Auzat, which employs 
a 12,000-horse-power hydraulic plant. 

Most of the novelties in the way of arc 
and incandescent lamps come from Ger- 
many, where experimenters are now active- 
ly at work upon the osmium, tantalum and 
other metallic-filament lamps. Some re- 
cent patents have been secured, among 
others for a tungsten lamp filament having 
a carbon base or core. The Osram lamp, 
made by a Berlin firm, runs upon 110 to 
130 volts, and appears to last for 1,000 
hours, at 1.1 watts per candle. These 
lamps are made in different sizes, from 
twenty-five to 100 candle-power, and will 
work on direct and alternating-current 
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circuits. The tantalum lamps are now 
coming into use, and at Paris there is 
being introduced a lamp of this kind which 
is guaranteed at 1.6 watts per candle, and 
it runs upon thirty-five to 120 volts, being 
made in sixteen and twenty-five candle- 
power sizes. In Austria the new tungsten 
lamps are used in the lighting of St. 
Stephen’s Cathedral at Vienna. They are 
run on a 220-volt circuit, with two 110- 
volt lamps in series. The result is very 
good. At Paris a novel use of incan- 
descent lamps is to be noticed on the Eiffel 
Tower, where they are placed after the 
manner of an electric sign, so as to show 
the hour and minute. A clockwork device 
which is quite ingenious is used to change 
the lamps every minute and also each hour 
during the night. Among the new arc 
lamps we note a flaming arc in ‘a closed 
globe, the invention of Tito Carbone. lt 
uses ordinary carbons. A magnet is em- 
ployed to blow the arc into a half circle, 
and on account of the added length it uses 
a higher voltage, eighty-five volts direct, 
or seventy-five volts alternating current. 
At 4,000 candle-power it ran on 110 volts 
and ten amperes. The “Helea” arc lamp, 
made at Cologne, is said to take less cur- 
rent than usual, this being but 3.5 amperes 
at 110 volts, instead of ten amperes, and 
it will burn for sixty hours. The standard 
size is 1,000 candle-power. A Swiss firm 
has brought out the “Polaire,” a small are 
lamp which takes from two to three am- 
peres on 110 volts. The Siemens- 
Schuckert Company has lately brought out 
a new system of alternating-current arc, 
using lamps in series upon a constant-cur- 
rent distribution from a special trans- 
former. In the different cities of Europe 
are to be seen the mineralized carbon arc 
lamps for outside lighting, and also the 
mercury-vapor lamps. 

In the field of radiotelegraphy the ad- 
vance has been considerable during the 
past year. Referring specially to the work 
which has been carried out on the Con- 
tinent, we note the completion of the great 
station at Nauen, near Berlin, which was 
erected by the Telefunken Company. It 
is able to send signals at 2,000 miles dis- 
tance at present, using the Slaby-Arco 
system. In Italy the largest plant is the 


Monte Mario post, which is located near — 


Rome, and at present the government is 
equipping a number of stations along the 
coast and also in Sicily. These posts are 
under the charge of the War Department. 
In like manner France has a central post 
at Paris, upon the Eiffel Tower, and can 
thus connect with all the coast stations 
both on the Atlantic and Channel coasts, 
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and also on the Mediterranean. The Eiffel 
Tower station has not yet received the 
high-power apparatus which will no doubt 
be installed in the future, but even now 
it is able to signal as far as Tunis and also 
to the vessels of the war fleet in the Medi- 
terranecan. It also signals to Morocco, 
and is thus connected with Casablanca, 
the seat of the recent military operations 
in that country. In Germany, most of the 
coast plants along the North and Baltie 
seas are equipped with the Telefunken ap- 
paratus. It is to be remarked that most 
of the war vessels of the French, Italian, 
German and Russian fleets are equipped 
with apparatus at present. The same svs- 
tem is taken up in France by the Thom- 
son-Houston Company, while the leading 
Paris makes are the Ducretet. Rochefort 
and Carpentier. Experiments have been 
made in the way of signaling to moving 
trains on the Berlin-Belitz railroad sec- 
tion, with the cars carrving a mast, and 
these have been fairly successful. The 
distance covered is about eight miles, 
which is all that is required here. We 
should not leave the subject without re- 
marking Professor Branly’s interesting 
work in the matter of operating different 
apparatus at a distance bv means of elec- 
tric waves. Thus a wave impulse is made 
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to wotk a switch at the distant post and 
thus set a motor running. A second wave 
sent at the proper time will light lamps, 
etc. His new apparatus gives all the de- 
sired control of such actions and, by us- 
Ing a recent device, an accidental spark 
has no effect. Torpedo steering is one of 
the practical applications, and this was 
quite successful on the: Mediterranean 
coast. 

Af present the longest telephone circuit 
on the Continent which is working com- 
mercially ig the Paris-Berlin line, which 
is about 650 miles long, this being some- 
what under the length of the New York- 
Chicago line. However, Professor Ma- 
jorana, an Italian scientist, has been able 
to reach a distance of 900 miles in his 
experiments made upon the circuit from 
Rome to London. This is the longest dis- 
tance yet attained in Europe, and he ac- 
complished this by the use of his new mer- 
cury transmitter. As regards the develop- 
ment of city telephone svstems, we may 
note the large telephone exchange which is 
now building at Hamburg. Tt will be 
undoubtedly the largest on the Continent, 
seeing that it is laid out for 80.000 sub- 
seribers. At Berlin there has been formed 
a svndicate for developing the automatic 
telephone system. Telephone matters have 


somewhat improved of late at Paris, where 
the system had been quite defective owing 
to lack of proper management. Consider- 
able progress is noted in Italy, where 
Parliament voted a of nearly 
$2,000,000 for new telephone work in the 
city of Rome and elsewhere. In Japan, 
telephone affairs are flourishing, and it is 
stated that the exchanges of Tokio, five 
in number, have a total of 15,000 sub- 
scribers. The most recent figures give 
35.500 subscribers for the whole country. 
Constantinople will soon have a city tele- 
phone svstem, according to the present 
Wireless telephony has made 


credit 


projects. 
considerable progress of late, and there 
are a number of experimenters at work 
upon the question. Following the earher 
experiments of M. Ruhmer, of Berlin, who 
used selenium, we have Valdemar Poul- 
sen’s interesting apparatus, and this prin- 
ciple has been taken up by a number of 
others. Professor Majorana used it in 
connection with his new microphone and 
could work from Rome to Monte Mario 
at three miles’ distance. But twenty-five 
miles are now covered, according to the 
experiments made by the Telefunken Com- 
pany, between the Nauen station and Ber- 
lin, using the Schloemilch receiver. 


The Early Days of the Dynamo. 


N the issue of the ELECTRICAL REVIEW 
of September 7, 1907, Professor Will- 
lam Kent, dean of the College of 

Applied Science, Syracuse University, 
asked for information, among other things, 
as to the early struggles of the dynamo, 
and in the following article the present 
writer, who was in the thick of the fight, 
during a considerable portion of the early 
days, proposes to give a résumé of those 
struggles, as fully as is possible within 
the space available. 

The first practical result of Faraday’s 
discovery of magneto-electricity was the 
appearance of the magneto-electrical ma- 
chine. The machine known as Saxton’s 
in those davs was, the writer believes, the 
first. It survives to the present day in 
the so-called Faradaical machine sold by 
opticians for medical purposes. It had 
a pair of coils of wire on iron cores, 
revolving in front of the poles of a per- 
manent horseshoe magnet. It was fol- 
lowed shortly after by the Siemens shut- 
tle armature, designed upon the lines of 
the well-known weaving shuttle, a coil of 
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wire taking the place of the yarn in the 
shuttle, and the whole thing revolving 
within a cylindrical polar space provided 
for it in castings forming extensions of 
the poles of a permanent magnet. ft sur- 
vives to this day in the magneto-electrical 
machines emploved for blasting and for 
the electrical ignition of gasolene and oil 
engines. It is also practically the basis 
upon which the later Siemens machine 
was built up. The very early machines 
emploved for producing currents for elec- 
trie lighting were multiples of either the 
Saxton, or the shuttle machine, and were 
used almost entirely for lighthouse work. 
In England the South Foreland light- 
house was lighted by an are lamp, fur- 
nished with current by a machine of the 
kind known as the Holmes, the installa- 
tion being fitted up, the writer believes, 
under Faradav’s own supervision. Tn 
France a lighthouse on the northern coast 
was also lighted by a machine on some- 
what the same lines, known as I’Alliance. 
About the same time the Wilde machine 
was infroduced. This was practically {wo 


machines, one a shuttle-armature machine 
with permanent magnets, and the other a 
shuttle-armature with electro- 
magnets. The shuttle of the permanent 
magnet machine furnished current for the 
field magnets of the larger machine. The 
Wilde machine, the writer believes, was 
used almost entirely for electro-platiny, 
but it held the field until a very late 
period. About the vear 1866 Sir Charles 
Wheatstone, Sir William Siemens (Mr 
Siemens, as he then was), and S. Alfred 
Varley, each independently discovered the 
phenomenon of the self-excitation of the 
dynamo. The machines of the three in- 
ventors were constructed on very much 
the same lines. There were flat electra- 
enclosing — evlindrical polar 
spaces at one or both ends, in which shut- 
tle armatures In the first 
Wheatstone machine there were two arma- 
tures, one at each end of the field) mag- 
nets, one being emploved to furnish eur- 
rent for the field magnets, the other fur- 


machine 


magnets 


revolved. 


nishing current for external purposes, Tn 
a Jatergmachine there) was one armature, 


s 


os 


and the field magnets were excited by a 
shunt current. The writer believes that 
this was the first shunt-wound machine. 
Previously to this a good deal of unim- 
portant work had been done in the de- 
sign of small electric motors that could 
be stopped by the hand, in which a circle 
of magnets gave motion to a number of 
pieces of iron arranged radially, and sim- 
ilar arrangements, and in addition, Jacobi, 
at St. Petersburg, had built a motor on 
somewhat the same lines, on a sufficiently 
large scale to enable him to drive a boat 
by paddles, on the Neva, the current being 
furnished by acid batteries.  Jacobi’s 
work led to nothing, so far as the writer 
is aware. The first really important ad- 
-vance that was made, apart from those 
mentioned above. was hy Professor Antonio 
Pacinotti, of Bologna, in 1864. Pacinot- 
tis machine was built for an electric 
motor, by the professor himself, but was 
never, apparently, carried bevond the 
laboratory stage, though it became the 
foundation of the Gramme and later ma- 
chines. The armature of the Pacinotti 
machine consisted of a wheel, with the 
spokes carried beyond the periphery, and 
having separate coils of wire wound on 
the rim of the wheel, between the spokes. 
The armature was pivoted in a horizontal 
plane and revolved upon a vertical axle, 
above the base of the machine, and in a 
cylindrical space formed by crescent- 
shaped horns, these latter heing the polar 
extensions of the two legs of a field mag- 
net, also supported from the hase of the 
machine. The ends of all the coils were 
taken down to what was practicallv the 
first dynamo commutator.. It consisted 
of a number of strips of brass forming a 
evlinder, carried by, but insulated from, the 
axle of the machine, the strips being in- 
sulated from each other, and having two 
other strips of brass or copper bearing on 
them. The current was led to the arma- 
ture through the strips of brass, and 
thence through the sections of the com- 
mutator, to the individual coils, and the 
armature revolved. In 1870 came the ma- 
chine of M. Gramme, which was avowedly 
built upon the lines of the Pacinotti ma- 
chine, but with certain modifications. 
Gramme built his armature in the form 
of a ring, afterward so well known as the 
Gramme ring. The core was formed of 
iron wire coiled up into a ring and in- 
sulated with calico, and coils of cotton- 
covered copper wire were wound trans- 
versely over and through the rings, in 
sections as in the Pacinotti, and were 
soldered to sections of the commutator. 
The commutator of the Gramme machine 
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is practically the same as the commutator 
of the modern dynamo, but with the neces- 
sary improvements in mechanical con- 
struction and electrical insulation. It was 
a cylinder built up of segments of copper, 
each segment having a rectangular piece 
punched out of each end. The segments 
were insulated from each other by paper, 
and the cylinder was held together by 
rings of wood forced into the annular 
grooves formed in its two ends by the 
spaces punched out in the individual seg- 
ments. Flanged brass rings were pushed 
into grooves turned in the wooden rings. 
and the brass rings were slipped over the 
axle upon which the armature revolved. 
The armature itsclf was held upon the 
axle, first, by one wooden hub driven tight 
into the middle of the armature, the hub 
being covered with calico to prevent 
abrasion of the wires as far as possible. 
The wooden hub had a hole and a kev- 
way for the axle. In later forms the 
wooden hub was divided into two halves, 
forced in from opposite sides of the arma- 
ture. The armature revolved in a polar 
space, very similar to that of the Pacinot- 
ti, formed by crescent-shaped horns, ex- 
tensions of the poles of the field magnets. 
In the smaller machines Gramme emploved 
permanent magnets, built on the Jamin 
principle, in which a number of very thin 
strips of steel, separately magnetized, 
were held together inside a containing 
band. The larger machines had electro- 
magnets. consisting of one, two or more 
pairs of legs, each pair of legs having its 
own crescent-shaped horns. 

The Gramme machine was followed very 
soon after by the Hefner von Alteneck, 
better known as the Siemens machine. 
The Alteneck machine may be described 
as an extension of the shuttle armature 
to the conditions of the Gramme machine. 
There were the same flat magnets as in the 
earlier Siemens and Wheatstone machines, 
but the armature, in place of carrving only 
one coil of wire, had several coils, cover- 
ing the whole of its surface. It was built 
up in fact very much lke the Gramme 
armature, but was very much longer, in 
the direction of the axle: and had two dis- 
tinct lavers of wire, apart from the num- 
ber of layers that might he necessary for 
the pressure to be obtained, as against one 
laver in the Gramme machine. The com- 
mutator was very similar, and carried in 
a similar manner to that of the Gramme. 
In 1872, the writer helieves, or about that 
time, M. Fontaine, who was connected 
with the manufacture of the Gramme ma- 
chine in Paris, announced the discovery 
that the dynamo machine was reversible. 
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It would furnish a current when driven 
by mechanical power, or it would furnish 
mechanical power if current were delivered 
to it. In 1875 the present writer was 
electrician to the Grammes Magneto 
Electric Company, the owners of the 
Gramme patents in the United Kingdom, 
and a very pretty experiment that used 
to be shown to visitors to the office at that 
time was the following: There were three 
Gramme machines, with permanent mag- 
nets, standing on the office table. One of 
them was wound with comparatively fine 
wire; a second with comparatively thick, 
and the third had two windings: one of 
comparatively thick and the other of com- 
paratively thin wire; two commutators and 
two sets of terminals. The thick-wire 
machine was connected to one side of ter- 
minals of the double-wound machine, and 
the thin-wire machine to the other set. 
and when -either the thick-wire machine 
or the thin-wire machine was turned by 
hand, the double-wound machine, after 
a short interval, commenced to revolve, 
and shortly after the other machine re- 
volved, and the process might be reversed. 
Also, if the double-wound machine was 
revolved, it drove the other two. This 
apparatus, it will be seen, is the forerun- 
ner of the motor gencrator and the double- 
current generator. At this period matters 
kung fire, mainly because there was no 
satisfactory electric lamp. No one 
dreamed in those days of employing elec- 
tricity for power purposes, as batteries, 
the only methods apparently available, 
were much too expensive. The old Serrin 
Jamp was the only one available, and it 
was exceedingly exasperating, and was ar- 
ranged to cast an immense shadow imme- 
diately helow itself. It was at the Paris 
Exposition of 1878 that the first fillip 
was given to electric lighting. Just about 
this period things were moving in elec- 
tricitv generally. The telephone had just 
previously heen invented. and at the Paris 
Exhibition Jablochoff introduced his elec- 
tric candle, which was employed to illu- 
minate the Avenue de l’Opera. The Jab- 
lochoff candle needs no description here. 
At the time, however, it was thought to 
have solved the problem of the division 


_ of the electric light, round which so many 


minds were working, and it is interesting 
to note that Jablochoff worked out a sys- 
tem of distribution bv transformers, on a 
small scale, that was practically the fore- 
runner of the present transformer system. 
The Jahblochoff candle was worked by al- 
fernating currents, and it was thought at 
the time that the alternating current pre- 
sented the practical, solution of the 
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division of the electric light. Another 
French inventor, M. Lontin, worked out 
another system of lighting, in which he 
also employed alternating currents and 
an improved form of the Serrin lamp. 
Lontin’s alternator was not unlike some 
of those in use at the present day. It was 
single phase; two and three phase had not 
been heard of in those days, and it hada 
drum with field magnets projecting in- 


ward, and other magnets revolving in the 


polar space inside, the exciting current 
being provided by a smaller machine, sep- 
arately driven. Things began to move 
fairly fast after this. Charles Brush in- 
troduced his system of arc lighting, and 
it is not too much to sav that its introduc- 
tion into the United Kingdom was really 
the first practical application of electric 
lighting on a large scale. Previously to 
Brush’s advent English manufacturers had 
been improving the old Serrin lamp, and 
had been working at other forms, but they 
had found that it was necessary to employ 
one machine for each arc lamp, and they 
obtained much better results if they had 
two machines. Brush ran forty lamps 
from one machine. 

The Brockie commutating lamp, 
which is long since dead, followed 
very close upon the advent of the 
Brush, and it proved a very useful ap- 
paratus for colliery yards and other places, 
but there were considerable difficulties in 
providing-the commutating current where 
the number of lamps exceeded five, and 
there were constant troubles with the 
clutch magnet of the lamp. Shortly after 
this came the invention of the incandes- 
cent lamp, and with it the dynamo entered 
upon an entirely new phase, and it is prob- 
ably not too much to sav that the real 
work in the development of the dynamo 
dates from that period. At that time the 
machines almost universally employed 
were series wound, and the series-wound 
machine furnishing current for one arc, 
and driven by an engine that would vary 
its speed with the requirement of the lamp. 
with very wide variations, was perhaps the 
best arrangement for single arc lamps at 
the time. But when it came to running 
incandescent lamps from series-wound ma- 
chines considerable difficulties arose. In 
those davs fifty volts was the highest press- 
ure for which incandescent lamps were 
made, and consequently it was necessary 
to run them in series parallel, and it often 
happened that when one or two lamps of 
a parallel gave out, the whole of the par- 
allel followed, as it had to carry the whole 
of the current coming from the other par- 
allel, and this was usually followed by the 
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complete extinction of the whole of the 
lamps furnished by the machine. The al- 
ternating-current machine did some good 
service at that time, as it was then con- 
structed, so that several separate circuits 
could be taken from one machine indc- 
pendently of each other. The shunt-wound 
machine was then revived, and was em- 
ployed to a small extent for furnishing 
current for incandescent lamps. Better 
results were obtained with it than with the 
series-wound machine, but it was neces- 
sary to provide a regulating resistance for 
the field magnets, a troublesome matter in 
those days, or to vary the speed of the 
driving engine, if any of the lamps were 
turned in or out. About this time came 
in close succession the first Electrical Ex- 
hibition at the Crystal Palace, in 1882, 
with the wild rush of company promotion 
immediately succeeding: a little later the 
expiration of the Gramme patent, and 
shortly after, the promulgation of the law 
of the magnetic circuit by Dr. John Hop- 
kinson and Gisbert Kapp. Previously to 
the promulgation of the law of the mag- 
netic circuit, electrical engineers who were 
building dynamos were plunging around 
the problem, gaining experience by the ex- 
pensive method of trial and error, and the 
results were often very exasperating. 
There was a machine, for instance, known 
as the “A” Gramme, which supplied two 
are lamps, or forty sixteen-candle-power 
incandescent lamps. A slight increase in 
the length of the machine, and in the 
length and diameter of the armature, pro- 
duced a machine that would light sixty 
incandescent lamps, and that would do its 
work verv much more satisfactorily than 
the “A” Gramme ever did: but a further 
extension, which was hoped would pro- 
duce a 100-light machine, was most unsat- 
isfactorv. With the promulgation of the 
law of the magnetic cireuit, however, all 
hecame plain sailing, and from that time 
the development of the dvnamo has been 
practically continuous. About this time, 
also, the ecompound-wound machine was 
introduced. Brush had used a shunt coil 
on some of his machines. for a special 
purpose, which he called a “teaser,” and 
it is probable that this was the first prac- 
tical application of a shunt coil to a series 
machine. The practical development of 
the compound machine, aided hv the law 
of the magnetic circuit, rendered the de- 
velopment of dynamo construction com- 
paratively simple, though there was still 
a great deal to be done before it reached 
the satisfactory results of to-day. An im- 
portant point that came up just at this 
time was the use of the dvnamo as a 
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motor, At first it was thought that differ- 
ent construction was needed for motors 
and for generators, and the idea was justi- 
fied to a certain extent, from the fact that 
some of the generators of that date, when 
put to aet as motors, broke up. The im- 
portant point of the mechanical construc- 
tion of the machine, and particularly the 
mechanical connection between the axle, 
the core of the armature, and the wires 
had not been considered, mainly because 
the machines were so small and the power 
absorbed by them comparatively trifling. 
and, further, there was also a verv flexible 
agent transmitting the power between the 
driving engine and the axle of the dynamo. 
The question of the mechanical transmis- 
sion of the power from the axle to the 
wires on the armature was not of so much 
Importance as it afterward became. Fur- 
ther, electrical engineers of that date were 
terribly afraid of sacrificing anything in 
the matter of insulation. It wag some 
time before the important advance that 
was made by a few firms, in the substitu- 
tion of thin iron discs, in place of wire for 
the cores of the armature, hecame general, 
and it took a much longer time for the 
substantial mechanical construction which 
rules in all machines at the present day, 
thoroughly to establish itself. There was 
always the struggle between the require- 
ments of insulation and those of mechan- 
ical transmission. Two important cases 
that directed the attention of engineers to 
the point may be mentioned. When cer- 
tain dvnamos which were giving every gat- 
isfaction as belt or rope-driven generators 
were arranged as motors for driving some 
of the early tramears. the current being 
furnished hy accumulators. the armatures 
broke up. The mechanical connection he- 
tween the spider supporting the armature 
core and the core itself would not stand 
the heavy strains on starting the car. The 
other instance is that of a continuone- 
current dynamo, designed to furnish a very 
large current, the conductors being merely 
laid on the outside of the armature, ag 
was common in those davs. When driven, 
the axle and core of the armature turned 
round inside of the conductors, no current, 
of course, being furnished, 

The Pacinotti, or toothed-core construe- 
tion, was brought up from time to time. 
but in the early forms it was not very 
successful. Tt was supposed to give a more 
eficient machine, and a stronger ane 
mechanically: but as constructed in those 
days. the eficieney was lower, the sparking 
at the commutator was very much in- 
creased (and the anachines heated Up very 
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much more than the ordinary smooth- 
core armature. At that time the real rea- 
sons for the employment of the laminated 
core, and the method of making the slot- 
ted-core armature more efficient than the 
old smooth core, were not appreciated, as 
they are at the present day, and the Paci- 
notti construction was abandoned for a 
time. The development of the electric 
lighting and power business, demanding 
larger and larger machines, obliged clec- 
trical engineers to look into the problem 
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of mechanical construction again, and the 
result has been the development of the 
present form of slotted-core armature, 
running fairly close to the poles, giving 
good mechanical construction and high 
efficiency. 

There is not space to give an account of 
the development of the alternating-cur- 
rent machine. It has had a very curious 
life. At times it Was been considered to 
be the machine for the purpose, and short- 
lv after it has had no friends whatever. 


A Plea for the Physical Treatment of 


HE tendency, which has so long ex- 
isted, to express, mathematically, 
all electrical phenomena and allow 

the hapless peruser to glean from in- 
volved equations—if he can—a true idea 
of the things which take place, is now 
yielding to the more rational, natural and 
easily understood physical expressions. 

Mathematics is a useful tool whereby 
the quantitative relations of all the factors 
involved in physical phenomena are de- 
termined, and in rare instances, previously 
unsuspected phenomena are discovered, 
but to obtain a physical conception of elec- 
trical phenomena—a mind picture of what 
is actually happening—from a mathe- 
matical equation is more than the ordinary 
human intelligence is capable of, unless 
trained to a point unreached by the great 
majority of engineers. 

By a most unfortuitous circumstance, 
the form of alternating-current waves 
from dynamoelectric machines has gener- 
ally approximated to a sine curve, This 
undoubtedly makes calculations simpler 
than they would be if the wave were of a 
complicated shape—or at least not re- 
solvable into a fundamental wave with its 
upper, odd harmonics. It is, however, the 
means whereby the alternating-current art 
has been so clouded and obscured that it 
is even now gencrally believed that only 
the peculiarly gifted can even study it 
intelligently, and the mind that has 
mastered this subject must have attributes 
scarcely short of divine. 

Since there was neither occasion nor 
opportunity for the mathematical fra- 
fernity to befog the direct-current art with 
anything more involved than arithmetic, 
and in point of fact, the experimenter and 
physicist “got there first,’ every amateur, 
or dynamo-tender understands continneus 
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By Lamar Lyndon. 


currents; but alternating, pulsating and 
oscillatory currents are far bevond and 
above them, and yet all these latter phe- 
nomena are as simple and as easily under- 
stood as are the continuous-current ac- 
tions, provided they are both presented in 
the same way, and that is physically. 

For instance, in a continuous-current 
circuit with a given potential of, say, 100 
volts, if a motor, having a total resistance 
of two ohms be connected to this circuit, 
the veriest novice would not predict a 
current flow of fifty amperes, because he 
would know that a counter-clectromotive 
force of about ninety volts will be set up 
when the motor is running, leaving only 
a net, resultant potential of ten volts to 
send current through the motor, and 
therefore the amperes would be five in- 
stead of fifty. 

But when self-induction in an alternat- 
ing-current circuit is discussed, this 
simple relation is not shown. it seems. 
We are told that self-induction causes 
a most wonderful upsetting of all the 
conditions which obtain in a normal non- 
inductive circuit, and is wholly different 
from anvthing that can and does happen 
in a continuous-current circuit. It ap- 
pears that “angle of lag’—whatever 
that mav mean—is produced and with it 
its twin brother power-factor. Also the 
“wattless”’ current manages to creep in 
further to complicate an unhappy situa- 
tion. Sines, cosines and tangents flourish 
luxuniantly. The current flow is dimin- 
ished, but no energy is lost, although the 
apparent watts are greater than the 
actual. 

How simple the whole thing becomes 
when it is explained that a current always 
sets up magnetic lines and when magnetic 
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Its development has been very much on 
the lines of its own characteristic curve. 
At each new development it has been con- 
structed on entirely different lines, and it 
is probable that the work of Tesla and 
others and the development of two and 
three-phase machines have done a great 
deal to establish the alternating-current 
machine, in its present position, this re- 
sult being, however, largely due to the 
facility that alternating currents present 
for economical transmission to a distance. 


Alternating-Current 


lines change in position or quantity, an 
electromotive force is induced. In con- 
sequence of a rapid changing of current 
in an alternating-current circuit, the mag- 
netic lines of the inductance are also con- 
tinuously changing and producing an elec- 
tromotive force, which is the same in 
character as that developed by the rotating 
armature of a motor. If the voltage pro- 
duced by the self-induction, and which op- 
poses the current flow, be subtracted from 
the voltage of the line, the remaining or 
net potential will force current through 
the ohmic resistance of the circuit in ex- 
act aceordance with Ohm’s law, without 
‘“nower-factor,” “angle of lag,” “wattless 
current” or any other disturbing function; 
just the same as a motor having a counter- 
electromotive force, which, subtracted 
from that of the line leaves the net. 
There is, however, more to be considered 
from the mathematician’s obscuring stand- 
point, which is the claim that inductive 
potential subtracted from the line po- 
tential does not leave, as a remainder, the 
net potential which forces the current 
through the circuit. Nevertheless, this is 
absolutely true, provided it be remembered 
that the inductance does not dissipate 
energy. It absorbs a given amount of 
energy on one-half—say the positive— 
cvele and restores it to the circuit on the 


next, or the negative, half of the cycle}: 


that is, subtracts from the energy part of 
the time and adds to it another part of 
the time. The greater part of the time, 
however, its electromotive force is opposing 
the flow of current, while a small part of 
the time it is actually assisting the cur- 
rent flow. If the subtraction of the in- 
ductive volts from the line volts be made 
alechraically—which is simply physically. 
that is to say, subtract the inductive volts 
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when the two electromotive forces are in 
opposition, and add them when they act 
together—the net volts remaining will, 
according to Ohm’s law, send current 
through the circuit. i 

Again, the contention of the mathema- 
tician is that the so-called phase, or time 
relation, prevents this subtraction. Yet, 
if a continuous-current motor should run 
for half an hour at one speed, and by 
means of a heavy load or prony brake run 
the next half hour at some lower speed, 
and then for half an hour be blocked still, 
generating no counter pressure, and the 
last half hour be driven at a speed higher 
than it runs when acting as a motor to 
produce a potential higher than that of 
the line, would the computation, by simple 
arithmetic, of the current flow and the 
net volts acting on the resistance of the 
motor be difficult? It would, on the con- 
trary, be perfectly simple. This would 
merely correspond to a variation in the 
motors electromotive force passing 
through a stepped cycle of two hours’ fre- 
quency. If the periods of time were ex- 
tended or decreased the conditions would 
be the same and just as easily computed. 
If the variation in speed of the motor 
should change gradually up and down, at 
each moment there would be some po- 
tential which physically combined with 
that of the line would give the net elec- 
tromotive force to send current through 
the motor. In this respect an induct- 
ance in an alternating-current circuit dif- 
fers in no wise from the foregoing direct- 
current analogy. 

The subtraction (algebraic) must be 
made for exactly corresponding instants 
of time, and if thus computed the current 
flow for that exact instant will be the net 
voltage divided by the ohmic resistance of 
the circuit. 

Another seemingly difficult subject. is 
that of volt-amperes as related to actual 
watts. Why does not the product of volts 
by amperes equal the watts in all cases? 
This is physically explicable in two wavs. 
One is that the electrical measuring in- 
struments of commerce register stolidly 
and immovably, not the volts or amperes 
as they rapidly change from zero to a 
maximum and back again to zero, but they 
take a position which indicates the average 
(or more correctly the square root of the 
mean square) of the volts, or amperes. 
Obviously, instruments thus constructed, 
with so much inertia in their moving parts 
that they can not follow the rapid fluctua- 
tions, while useful to indicate a given 
potential or heating effect, should not be 
made the basis of a new and complicated 
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theory of alternating-current phenomena ; 
but unfortunately they are; the phenome- 
na are adjusted to commercial instruments 
for convenience sake, with X’s, Y’s and J's 
trailing behind, and the investigator 
struggles helplessly amid a fog that 
physics easily clears, but mathematics 
only thickens. 

If instruments which would register the 
volts and amperes at any instant for that 
instant, following all the evcheal changes 
In these—such as the oseilograph—were 
employed to measure alternating-current 
energy, and the eve could at any instant 
note the readings of the instruments, the 
product of volts by amperes would be the 
true watts of the circuit. When the prod- 
uct of volts by amperes as read on ordi- 
nary commercial instruments is greater 
than the true watts, the reason is simply 
because the volts and the amperes—or 
rather their averages—are not happening 
at the same instant. The so-called ‘‘power- 
factor” is only a measure of the difference 
in time-period between the instant when 
the amperes reach their average value and 
the volts attain to theirs, the time of a 
whole cycle being the unit. 

Impedance, which is written mathe- 
matically v Rè + (Lew)? is. physically, 
an erroneous combination, however useful 
it may be for purposes of computation. 
Current is equal to f _ but 

VR? (Lert: 
VE — (Lw I) 
R 
latter is a physical relation showing that 
the current is equal to the line potential 
minus that of the inductance, the square 
root of the difference of the squares being 
simply a mathematical necessity for nu- 
merical results because of the difference 
in time between the instant when the line 
petential reaches its maximum value and 
the inductance potential reaches its maxi- 
mum, and this is due entirely to the char- 
acter of instruments which are used. If 
a voltmeter which could follow the 
changes in voltage were connected across 
the line and a similar one across the ter- 
minals of the inductance, the current 
would be equal, at any instant, to : R i 


physically I = for this 


in which E = line voltage and e = in- 
ductance voltage. 

The foregoing is merely illustrative of 
the ease with which the whole alternating- 
current art may be explained and made 
as Clear and simple as continuous currents. 

After a thorough understanding of the 
subject has been attained, the conventional 
mathematics may then be put forward, but 
the fact should never be lost sight of that 
the equations and diagrams are simply 
convenient ways of computation made 
necessary by reason of the kind of measur- 
ing instruments available and do not 
really represent the phenomena them- 


selves. 
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Progress of the Kashmir 
Power Scheme. 

The Kashmir (India) hydroelectric 
power scheme has made great progress, 
and it is confidently expected that within 
a vear from date it will be, in so far as 
the first installation is concerned, com- 
pleted. 

The following brief descriptive account, 
taken from the /ndian Electrical, Mechan- 
teal and Teartile News, may be of interest: 

In 1904, at the special invitation of the 
Kashmir Durbar, Major de Lotbiniére, by 
whom the Cauvery power installation (the 
pioneer scheme of this nature in the East) 
had been recently brought to a brilliantly 
successful issue, visited Kashmir to in- 
vestigate and report upon the possibilities 
of water power development in the terri- 
tories of the Maharaja. 

As the result of preliminary investiga- 
tions and survey work extending over 
several months, Major de Lotbiniére rec- 
ommended the harnessing of the Jhelum 
in the vicinity of Rampur, where the con- 
ditions were found to be more favorable 
than at any other point. 

The river here falls at the rate of about 
seventy feet per mile, thus affording a 
working head of 400 feet, with a supply 
channel of less than seven miles, natural 
features at the same time providing other 
requisite essentials in the form of suitable 
sites for the forebay and power-house, ete. 

Rampur is, furthermore, very centrally 
situated as regards that portion of the 
Jhelum river exploitable for power devel- 
opment, and is but fifteen miles below 
Baramoola and fifty-five from Srinagar, 

The limits of the power works extend 
from Bamiar, at mile 85 on the Jhelum 
valley road, where the intake or head work 
is located, to Mohora, mile 78. the site of 
the power-house. 

Preliminaries having been settled, and 
Major de Lotbiniére’s proposals and rec- 
ommendations accepted, the services of 
that officer were placed at the disposal of 
the Kashmir Durbar by the government 
of India early in 1905, and by the end of 
May work upon construction had actually 
commenced. 

It was decided to construct at once river 
and channel works of capacity sufticient 
for the development of 20,000 horse- 
power, with the power-house containing 
accommodation for about half that quan- 
tity, the first installation to comprise four 
units of 1,000 kilowatts each, about 5,300 
horse-power in all, and future extensions 
or installations to be added as required. 
The headwork or intake is situated op- 
posite the-ancient temple on the Jhelum 
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valley road at Baniar, and the supply 
channel (six and one-half miles long) 
runs thence via Rampur and Chenanwarl, 
to the power station at Mohora. 

This channel, which has a capacity of 
nearly 600 cubic feet per second, consists 
of about 9,000 feet of masonry-lined duct 
through boulder soil, the remaining por- 
tion (25,000 feet) taking the forin of a 
rectangular wooden flume of the type or- 
dinarily used in America. The adoption 
of wooden flume (here of deodar, so pro- 
lific in Kashmir) on so large a scale is 
necessitated by the nature of the hillsides 
along which it runs, thus leaving the en- 
gineers no other alternative. | 

The construction of this channel and 
flume presented many difficulties, all of 
which have apparently been most success- 
fully overcome. In the comparatively 
short length of six and one-half miles 
there are some thirty chains of deep cut 
and cover, six rock tunnels aggregating 
2,100 feet, five aqueducts of eighty feet 
span, over streams and deep gorges, sev- 
eral minor aqueducts and several protect- 
ive works against avalanches in the shape 
of heavy cribwork overshoots, snowsheds, 
etc. Owing to steep hillsides above it has 
been necessary to roof the channel and 
flume, practically from end to end, to 
preclude all possibility of earth, etc., being 
carried into it. 

A large settling or silt basin has been 
provided as near the headworks as possible 
through which the channel flows. Here 
the velocity of the water will be reduced 
from some eight feet to less than one foot 
per second for about ten minutes, which 
should efficiently clear the supply of silt 
during periods of turbidity in the river. 
A small suction dredger will clear the bed 
of the basin, which is four feet below that 
of the channel, as required. 

Through the rock tunnels, encountered 
on the flume line, the water will, in cases 
where the rock is perfectly sound, be 
passed direct, but where this is not the 
_case, the wooden flume will be carried 
continuously through them. 

Tt may be mentioned in passing that the 
quantity of deodar timber used in the 
construction of the wooden flume will be 
about 650,000 cubic feet. This, together 
with the poles for the transmission line, 
has all been obtained from the local 
forests. 

The grade of the channel, which is con- 
stant throughout, is 105 feet per 1,000, or 
about five and one-half feet per mile, the 
river here meanwhile falling at the rate 
of over seventy feet per mile, as already 
stated. 


‘ horse-power. 
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The dimensions of the masonry-lined 
channel are cleven fect width and eight 
and one-half to nine and one-half feet 
depth, those of the wooden flume being 


‘eight feet four inches and eight feet six 


inches, respectively, Depth of flow at full 
supply for 20,000 horse-power will be 
eight feet. 

Arrived at Mohora the channel de- 
bouches into the forebay, a kind of regu- 
lating tank situated on the lower steps of 
a piece of tableland overlooking, and some 
450 feet above, the Jhelum at this point. 
The forebay contains the usual compart- 
ments isolating each pipe inlet, ample 
waste weir sill, over which all surplus 
water passes to an adjacent nullah on the 
flank, and thence to the river again below 
the power-house, and grids of iron bars 
effectually intercept all floatable matter, 
and prevent its ingress to the inlets. 
Through the outer or front wall of the 
forebay, and down the face of the steep 
hillside, the steel pipes or penstocks con- 
vey the water to the wheels in the power- 
house, before reaching which they pass 
beneath the main cartroad. 

The pipes, of which there are four, are 
of riveted and welded steel, the diameters 
thirty-six and thirty inches at top and 
bottom of the lines, respectively, and 
length of each approximately 750 feet, the 
fall or head being, as previously men- 
tioned, 400 fect. 

The water, having done its work upon 
the wheels to which the generators are 
directly coupled, passes through short tail 
races below the floor to a common spill 
channel and thence to the rapids, some 
five chains beyond the down-stream end 
of the power-house. 

The latter is an imposing structure in 


granite and red brick, standing between | 


the cartroad and the left river bank, from 
the edge of which it is about 150 feet in- 
land. | 

It is a double-gabled building, about 
190 by eighty-six feet and sixty feet in 
height. It has a self-contained workshop 
and traveling crane of twenty-five tons’ 
capacity. The transformers as well as the 
generators are located in this building, all 
switchboards and regulating apparatus, 
etc., being accommodated on a gallery 
twenty feet above main-floor level. 

Each of the four units now being in- 
stalled comprises a 1,000-kilowatt gener- 
ator, coupled direct to an Abner Doble 
needle-nozzle water-wheel of the improved 
Pelton type, the latter being of 1,765 
Two exciters, with their 
direct-coupled water-wheels and a motor- 
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generator set, with six transformers, com- 
plete the present installation. 

The transmission line, now well ad- 
vanced, consists of a double line to Bara- 
moola (twenty-one miles), and a single 
line for the present thence to Srinagar, a 
further distance of thirty-three miles. The 
pole structures are of the gallows type, 
each comprising two verticals, thirty-five 
feet in length, with two cross-arms. These 
are spaced on an average at 250 feet apart, 
and carry a telephone line on a small 
cross-arm suitably placed below the lower 
main cross-arm. 

The tortuous course of the river neces- 
sitates many crossings, of which there 
are spaced on an average at 250 feet apart, 
of line between Mohora and Baramoola. 
Thence to Srinagar the valley opens -out 
and the country traversed is compara- 
tively easy. Substantial wire nets have 
been constructed below the line wires at 
every point where these cross the public 
road for the prevention of accident from 
a falling wire. 

The system is for alternating current, 
three-phase, frequency twenty-five, de- 
livered at 60,000 volts, the generating 
voltage being 2,300. 

This pressure (60,000) is the highest 
at present in use upon long-distance trans- 
mission in India. The transformers have, 
however, been designed for delivering at 
30,000 or 60,000 volts as may be required, 
and it is probable that for some time to 
come the system will be worked at the 
lower voltage. 

The substation at Srinagar, which is 
located in the state silk factory enclosure, 
is almost finished. Here the voltage will 
be reduced to working limits by means of 
the usual step-down transformers. 

The substation at Baramoola is some- 
what of a novelty, being a floating one, 80 
designed to enable it to follow the dredg- 
ing fleet as required, the power being re- 
ceived and distributed by means of flexible 


cables from the feeder lines on the river 


bank to the transformers in the floating 
substation and thence to the dredgers 
themselves. 

The whole of the power available from 
the first installation will be absorbed by 
the requirement of the dredging opera- 
tions, and those of the state silk factory, 
where the electric current will be used for 
heating the filature basins, of which there 
are several thousand in use. 

This latter is án interesting and unique 
feature -of the scheme, inasmuch as it i8 
the first time that electric heating has 
been adopted in the silk industry in any 


part of the world, and the same may be 
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said as regards the operating of the huge 
dipper dredge, which will also be the first 
of its kind to be so actuated. 

The lighting of Srinagar will, it is 
understood, be shortly taken up, but this, 
of course, is quite a side issue, and will 
utilize but a comparatively insignificant 
amount of the power available. 

Baramoola has for the last eight months 
presented a scene of extraordinary ac- 
tivity, and the hulls of the whole dredging 
fleet, some fourteen vessels in all, are now 
nearly completed, and most of them al- 
ready in the water. Meanwhile the plant 
and machinery to be installed in them 


has been regularly arriving at site, and | 


it is hoped that the erection and fitting 
of the same will make great strides during 
the forthcoming winter. The dredging 
operations, which will extend for a dis- 
tance of over twenty miles, commencing 
from just below Baramoola, will, it is 
anticipated, so improve the régime of the 
Jhelum as to reclaim some 100,000 acres 
of highly fertile land, which under exist- 
ing conditions is almost perpetually in- 
undated and so practically useless. 

Oil and woolen mills are, among other 
industries, likely to follow the establish- 
ment of cheap power in the state in the 
near future. 

Nothing appears to have been definitely 
settled with regard to the Kishmir rail- 
way, but this must come, and that at no 
distant date, as the Maharaja is anxious 
to see this improved communication with- 
in his territories. 

The cost of the power scheme will, it 
is understood, be about fifty lakhs 
($1,600,000), and the increase of revenue 
due to the dredging operations alone will. 
if anticipations are realized, as they 
doubtless will be, afford the state a good 
return upon the outlay. 

The whole of these vast works is being 
carried out under the direction of their 
originator, Major de Lotbiniére, the head 
of the newlv organized Kashmir electrical 
depart ment. 


ra 
Northern Telephone Society. 


The Northern Telephone Society met 
at the Bell Telephone Building, Syracuse, 
N. Y., on December 27, about 200 tele- 
phone men from all over the state being 
present. The following officers were elect- 
ed: President, S. N. Vines; vice-presi- 
dent, S. P. Young; secretary-treasurer, 
W. S. Schornstheimer ; governor to serve 
three years, C. W. Hitchcock. All of the 
officers belong to Syracuse, except Mr. 
Hitchcock, who resides in Utica. 
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ANNUAL CONVENTION OF THE INTER- 
NATIONAL INDEPENDENT TELE- 
PHONE ASSOCIATION. 


COLISEUM ANNEX, CHICAGO, ILL., JAN- 
UARY 20-23. 


The annual convention of the Interna- 
tional Independent ‘Telephone Association 
will be held in the Coliseum Annex, Chi- 
cago, Ill., January 20-23. 

On Monday, January 20, there will be 
a meeting of the executive committee at 
130 P. M. At 2.50 P. M. there will be a 
meeting of the advisory board. 

On Tuesday, January 21, at 10.30 A. M., 
there will be a meeting of the committee 
in charge of details, reception and regis- 
tration of guests. At 2 P. M. the con- 
vention will be called to order. 

The following programme has been an- 
nounced : 

Invocation. 

Address of welcome—Hon. F. A. Busse, 
Mavor of Chicago. 

Response—M. L. Clawson, Indianapolis. 

President’s annual address—Theodore 
Gary, Macon, Mo. 

Officers’ reports. Appointment of com- 
inittees. Written reports of state, terri- 
torial and provincial associations. 

Papers and addresses as selected. Dis- 
cussion after each subject. 

“Present Problems and Their Solution.” 
A general discussion of practical subjects. 

Question Box. 

Adjourn for the day. 

WEDNESDAY, JANUARY 22, 10.30 A. M. 

Invocation, 

Report of entertainment committee. 
Discussion and action. 

Report of committee on resolutions, 
Discussion and action. 

Papers and addresses as selected, Dis- 
cussion after each subject. 

Question Box. 

Adjourn for the day. 

Kight-thirty r. M. — Complimentary 
smoker in convention hall. Musie, re- 
freshments and special programme. 

THURSDAY, JANUARY 23, 10.30 A. M. 

Invocation. 

Papers and addresses as selected. Dis- 
cussion after each subject. 

Reports of miscellaneous eommittees. 

Report of nominating committee. Dis- 
cussion and action. 

Election and installation of officers. 

Transaction of miscellaneous business. 

Presentation of new business. 

“Our Future Poliev.” Free for all dis- 
cussion regarding work to be taken up 
during the coming year. 

Convention adjourns. 

The following is a list of papers and 
addresses which will be presented at the 
convention: 

“The Independence of the Independ- 
ents,” by W. H. Denlinger, Patton, Pa. 

“Independent Toll Lines,” by Albert 
Parlett, Bristol, Va. 

“How to Raise Rates,” by L. A. Her- 
rick, Freeport, Ill. 

“Business Methods in the Telephone 
Business,” by C. B. Cheadle, Joliet, Il. 
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“The District, State and International 
Associations,” by A. C. Lindemuth, Rich- 
mond, Ind. 

“Best Methods of Enlarging Associa- 
tion Work,” by Manford Savage, Cham- 
paign, HI. 

“Practical Advertising—Boosting the 
Shield,” by W. H. Caman, Beatrice, Neb. 

“Independent Requirements in Can- 
ada,” L. Page Wilson, Toronto, Can. 

“Where the Money Comes From,” by 
(has. West, Allentown, Pa. 

“Depreciation of Telephone Properties 
as Compared With Other Public Utility 
Corporations,” Geo. S. Shanklin, Lexing- 
ton, Ky. 

“Financing Methods to Meet Modern 
Requirements,” by W. L. Stanton, Cleve- 
land, Ohio. 

“Measured Service—A Fair Basis for 
Company and Subscriber,” by W. H. 
Crumb, Chicago, Ill. 

“The Business End of the Business.” 
by James H. Shoemaker, Waterloo, Iowa. 

“What Is Your Telephone Directory 
Worth?” by W. A. Wadsworth, Chicago, 
I. 

“Telephone Investments—Quit Knock- 
ing—Boost!” by Max Kochler, St. Louis, 
Mo. 

“Combatting the Sub-License Com- 
pany,” by Frank L. Beam, Columbus, 
Ohio. 

“How the State Directory Helps Busi- 
ness,” by R. E. Mattison, Lincoln, Neb. 

“Telephone Directories,’ by G. R. 
Johnston, Colmnbus, Ohio. 

*All-Cable Plant—Reducmg Cost of 
Maintenance,” by J. K. Johnston, San- 
dusky, Ohio. 

“Economy in Perfeet Organization.” 
by F. D. Houck, Harrisburg, Pa. 

“Local Publicity,” by R. Max Eaton. 
Niagara Falls, N. Y. 

“The Bankers Opinion of Securities.” 
by $. H. Moulton, Minneapolis, Minn, 

Toll Line Advertising.” by J B. Farle, 
Waco, Texas. 

“Acrial and Underground Constrne- 
fion,” by ©. H. Judson, Seattle, Wash. 

“Winning Tlome Support in New 
Fields” by T. S. Lane, Butte, Mont. 

“The Mistake of Giving Free Toll Serv- 
ice,” by Frank E. Ebersole, Portland, Me. 

“The Situation in the South Atlantie 
Ntates—The Reason,” by E. S. Moorer, 
Anderson, S. C. 

“Relation of Cost of Service to Qnal- 
itv.” bv John Ie. Casev, St. Louis, Mo. 

“Telegraphing Over Telephone Wires 
~-Money-Making Possibilities,” by C. Y. 
McVey, Cleveland, Ohio. 

“Elecirolysis—Cost and Prevention,” 
C. H. Ledlie, St. Louis, Mo. 

“Joint Occupation of Pole Lines,” by 
C. E. Tarte, Grand Rapids, Mich. 

“Hotel Branch Exchanges,” by A. H. 
Cowie, Syracuse, N. Y. 

“Slot Machines and Pay Station 
Signs,” by O. F. French, Winnipeg, Man., 
Canada. 

“Why the National Grange Favors 
Competition,” by Geo. W. F. Gaunt, Mul- 
lica, N. ah 
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CHICAGO—AN ELECTRICAL CITY. 


A Commentary on the Electrical Conditions of Chicago, Ill., as Respects the City 
Electrical Department, the Electric Lighting, Street Railway and 
Telephone Utilities and the Manufacturing Interests. 


in the public eye as Chicago, Cook 
County, Il. 


and political contest between the munic- 


price no city to-day is so much 
The recent litigation 


ipality and the street-railway interests, 
the consolidation of the Chicago Edison 
Company and the Commonwealth Electric 
Company, and the controversy of the 
municipality and the telephone interests, 
resulting in a new franchise granted to the 
Chicago Telephone Company, have focused 
attention on this city, and out of this local 


turmoil there has been evolved a relation- 
ship between the city and the public 
service corporations which will lead to im- 
proved conditions in every large munici- 
pality in the country. So sanely and 
wisely have the corporations met the issues 
thrust upon them, and so painstaking has 
been the effort of the city council in real- 
izing and recognizing the rights of the 
corporations, that Chicago stands to-day 
very much in the form of a model for 
other large cities to copy. 

Chicago, electrically, emulates the sym- 
bolism and meaning that its name implies. 
In the old history of the Indians, Chicago 
has ever meant something mighty. Since 
the first white men, presumably Jouis 
Joliet and his fellow-traveler, the Jesuit 
missionary, Jacques Marquette, explored 
the Illinois river in 1673, this part of the 
country has been prolific of stirring 
achievements and interesting develop- 
ments. Chicago was founded in the sum- 
mer of 1803, when Captain John Whistler, 
of the United States Army, erected Fort 
Dearborn, in honor of General Henry 
Dearborn, then secretary of war. At that 
time the settlement comprised three or 
four cabins, occupied by French Canadian 
traders. In 1812 the city was practically 
wiped out in the massacre of Fort Dear- 
born, but the fort was rebuilt on a larger 
scale and settlers began coming into the 
region in great numbers. At the close of 
the Black Hawk War, in 1832, the collapse 
of Indian supremacy east of the Mississippi 
was complete, and, in 1833, Chicago, with 
barely the 150 inhabitants necessary for 
incorporation, became an incorporated 


town. Four years later it was incorporated 
as a city, with an area of about ten square 
miles. In 1903 the area was a trifle under 
200 square miles, and the population was 
estimated at 2,241,000. The great Chi- 
cago fire, in the autumn of 1871, prac- 
tically wiped the city off the map, destroy- 
ing three and one-half square miles of 
property, valued at about $200,000,000, 
and sacrificing over 200 lives. At that 
time the population was about 300,000. 

In point of population Chicago is the 
second largest city in America, and in 
point of magnitude and importance of its 
manufacturing and mercantile activities 
it is not admitted that it is second to any. 
Chicago holds a unique strategic position 
as one of the industrial centres of the 
United States, and its ramifications into 
extensive operations in food products, 
cereals, steel rails, machinery and other 
merchandise render it the Mecca of hun- 
dreds of thousands of traveling business 
men. It is in reality the home of the 
branch offices of every important business 
house east or west of the Mississippi river. 

Chicago contains the termini of twenty- 
six railroads, aggregating 90,000 miles of 
railway, and if Chicago is to be congrat- 
ulated upon anything it is upon its main- 
tenance of a condition which causes every 
person passing east or west to stay and 
leave some of his wealth in the city. Jn 
other words, there is no through train east 
or west through Chicago. One-third of 
the total railway mileage of the United 
States is focused and pours its concen- 
trated wealth of traffic into the Chicago 
market. There is also a large amount of 
freight handled by the fleets on the Great 
Lakes, which ply between Chicago and 
the eastern ports. 

While the suburban districts of Chicago 
offer splendid residence facilities, the busi- 
ness portion of the city is confined to a 
congested peninsula bounded on three sides 
by Lake Michigan and by the branches 
of the Chicago river. The retail shopping 
district is really only seven blocks long 
and five blocks wide. Right in the heart 
of the city are located the principal hotels, 
clubs, musical colleges and studio build- 
ings. The art institute and public library, 


the Field Columbian Museum and the 
World’s Fair Art Building are all either 
in or near to the city. One of the show 
features of the shopping district is the 
great mercantile establishment of Marshall 
Field & Company. In this great depart- 
ment store is housed one of the most elab- 
orate isolated electrical equipments in the 
world, and the _ sixteen-candle-power 
equivalent in electrical apparatus is equal 
to the combined loads of several small 
towns. 

In educational work Chicago is the 
home of the University of Chicago, located 
near Jackson Park. This is one of the 
youngest and largest universities in the 
United States, with a present endowment 
of $15,000,000, but also supported by the 
powerful influence of Mr. Rockefeller and 
other wealthy and public-spirited men. 
Lewis Institute, the Armour Institute of 
Technology, and the American ‘School of 
Correspondence also form a part of Chi- 
cago’s chain of institutions for technical 
education. 

Three years ago the first electrical show, 
held under the auspices of the Electrical 
Trades Exposition Company, was inau- 
gurated, and this exposition demonstrated 
the importance of Chicago as a market 
place for electrical apparatus produced by 
manufacturers throughout the whole coun- 
try. It is significant that although the 
manufacture of electrical products is not 
carried on to any great extent, except by 
one or two strong companies, in or near 
Chicago, there are more representatives 
of electrical manufacturers located in this 
city than in any other city in the world. 
The aggressive work carried on by the 
Chicago Edison Company and Common- 
wealth Electric Company has made possi- 
ble the slogan, “Chicago, the Electric City.” 
Chicago is a city of lights. In fact, the 
enterprising business men indulged to such 
an extent in electric signs that the results 
proved far from satisfactory from an 
esthetic point of view, and a city ordi- 
nance now prohibits the use of certain 
forms of signs in one district of the city. 

What follows is an attempt to condense 
in as brief form as possible a summary 
of the present condition of the various elec- 
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trical utilities in Chicago. No single is- 
sue, however comprehensive, could tell in 
detail the immense developments which 
are found here. The extensive and com- 
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plicated service of the lighting companies, 
the tremendous rehabilitation of the street- 
railway corporations, and the important 
development of the Sanitary District trus- 
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tees near Lockport, together with the net- 
work with which the telephone companies 
have girdled the streets of the city, would 
each by itself require volumes to describe. 


The City Department of Electricity. 


HE department of electricity was 
T established by city ordinance in 
1898. Previous to that time the 
city’s electrical work was supervised by 
the superintendent of city telegraphs, and 
the work was carried on as a branch of 
the fire department, the superintendent 
being appointed by, and being subject to, 
the fire marshal. The same ordinance 
which established the department created 
the office of city electrician, who is ap- 
pointed by the mayor, by and with the 
consent of the city council, and who is the 
head of the department of electricity. 
He has the management of the fire-alarm- 
telegraph and police-telephone systems, of 
municipal lighting, of the inspection of 
all electric wiring within the city, both 
inside the buildings, above, beneath and 
upon the surface of the streets, and of all 
electrical matters in which the city is in- 
terested; and he appoints, in accordance 
with law, all subordinate officers and as- 
sistants in his department. 

The ordinance provides for proper con- 
trol by the fire marshal of all fire-alarm 
operators and the location of fire-alarm 
boxes. The ordinance also provides that 
in all matters pertaining to the electrical 
service of the police department the city 
electrician shall consult with the super- 
intendent of police. 

There are in the department of elec- 
tricity about 500 officers and employés. 
The department is under the direct super- 
vision of William Carroll, city electrician. 

The city now maintains 8,050 are 
lamps, using power from its own stations, 
and buys current from the Commonwealth 
Edison Company for 600 arc lamps, the 
transmission circuits, poles and lamps be- 
ing owned by the city. In addition, there 
are 20,000 gas lamps and 7,000 gasolene 
lamps. Thirteen thousand of the gas 
lamps are equipped with mantle burners, 
the balance being flat-flame gas burners. 


The 
C e has always been a most 


fertile field for central station serv- 

ice. As far back as eighteen years 
ago there were in existence the Chicago 
Edison Company, the Chicago Arc Light 
and Power Company, and a little later the 
Englewood Electric Light Company and a 
number of others. Up to the fall of last 


By the end of this year it is expected that 
the city department will maintain 13,000 
arc lamps. 

The city operates four stations, namely, 
the H. N. May plant, the R. A. Waller 
plant, both named for former comp- 
trollers; and plant No. 6 and plant No. 
8. These plants are equipped with mis- 
cellaneous apparatus, the are lamps, for 
the most part, being the old-style, direct- 
current lamps. For the past two years 
all extension and improvement work has 
been done with the idea of adopting al- 
ternating-current enclosed are lamps. The 
North Side lamps, which were formerly 
operated with from 150 to 170 direct- 
current arcs to the circuit, have been re- 
arranged and subdivided into fifty and 
eighty-light circuits, the open are lamps 
having been changed to alternating-cur- 
rent enclosed lamps. These are now being 
operated from the H. N. May plant. 

The city has completed arrangements 
with the trustees of the Sanitary District 
of Chicago to receive power, early in the 
vear, from the power plant which is be- 
ing developed on the Chicago Drainage 
Canal. When the transmission circuit 


SAMUEL INSULL, 
President Commonwealth Edison Company, Chicago, II. 


year there were two strong companies— 
the Chicago Edison Company and the 
Commonwealth Edison Company, both 
serving an extensive territory and operat- 
ing more or less independently, although 
along closely affiliated lines. At stock- 
holders’ meetings of the Chicago Edison 
Company and the Commonwealth Edison 


from the Drainage Canal has been com- 
pleted the city will establish substations 
in the various centres of distribution, each 
station designed to contain three 250-kilo- 
watt transformers and twenty-four regu- 
lators, and to operate 1,200 arc lamps on 
fifty-light circuits. The electromotive 
force will be stepped down from 12,000 to 
4,000 volts. At the four stations where the 
stvam-driven apparatus is at present in- 
stalled, synchronous motors will be con- 
nected to the generating machinery, tak- 
ing current direct from the Drainage 
Canal transmission lines. 

The power plant of the Sanitary Dis- 
trict of Chicago is located two miles above 
Lockport, about thirty-three miles from 
Chicago. It is laid out for eight three- 
phase, sixty-cycle, revolving field alter- 
nators, each having a capacity of 4,000 
kilowatts at eighty-five per cent power- 
factor. These alternators will be driven 
by horizontal water-wheels, and excitation 
current will be furnished by three 250- 
kilowatt, 250-volt exciter sets. Up to the 
present time the Sanitary District has con- 
tracted with the Crocker-Wheeler Com- 
pany, of Ampere, N. J., for five 4,000- 
kilowatt alternators and two 250-kilowatt 
exciter sets. Three of the alternators and 
two exciter sets are now completely 
erected, having been turned over, tested, 
and are ready for service. 

The four alternators and the two ex- 
citer sets are driven by Wellman-Seaver- 
Morgan Company’s horizontal water- 
wheels, and the fifth alternator is to be 
driven by a horizontal turbine built by the 
S. Morgan Smith Company, of York, Pa. 
The generators are wound for 6,600 volts, 
the voltage then being stepped up to 45,- 
O00 volts for transmission. The water- 
cooled transformers at the power-house 
and at the substation have been furnished 
by the General Electric Company, which 
is also furnishing all the switchboard ap- 
paratus. 


Commonwealth Edison Company. 


Company, held on September 16, these 
two companies were formally consolidated, 
all of the stock of the Commonwealth and 
over ninety-five per cent of the stock of 
the Chicago Edison Company being repre- 
sented. At each meeting the vote waa 
unanimous for consolidation. The name 
of; |the\ merged companies became the 
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Commonwealth Edison Company, the 
headquarters remaining in the Edison 


Fie. 1.—Tse OFFIcE BUILDING OF THE ComM- 
MONWEALTH EDISON COMPANY AT 139 
ADAMS STREET, CHICAGO, ILL. 


Building (a view of which is shown in 
kig. 1), at 139 Adams street. 


Fig. 2..-COMMONWEALTH EDISON COMPANY’S, 
GENERATING STATIONS AND SUBSTATIONS, 
Cnicaa@o, ILL. 


The Commonwealth Edison Company 
has a capital stock of $30,000,000 and 
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operates under the Commonwealth fran- 
chise, which covers the territory of the city 
of Chicago and has nearly forty years to 
run. The officers are: President, Samuel 
Insull; first vice-president, Robert T. 
Lincoln; second vice-president, L. A. Fer- 
guson; secretary and treasurer, W. A. 
Fox; purchasing agent, R. C. P. Holmes. 
The board of directors is composed of 
Henry A. Blair, Edward L. Brewster, 
Joseph Leiter, Robert T. Lincoln, John 
J. Mitchell, Erskine M. Phelps, A. A. 
Sprague, Lambert Tree and Samuel Insull. 

The output of the Commonwealth Edi- 
son Company is generated in two prin- 
cipal stations—the Fisk street and the 
Harrison street stations. The former has 
a capacity of about 100,000 kilowatts in 
ten turbo-generators—four 7,000-kilowatt, 
and six 12,000-kilowatt; and the latter has 
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Chicago, and is a rival in illuminating fea- 
tures and attractiveness of the famous 


Fig. 3.—ExTERIOK View, Fisk STREET STATION, 


a capacity of 18,000 kilowatts in engine- 
driven generators. The twenty-five-cycle, 
9,000-volt, three-phase transmission sys- 
tem aggregates about 270 miles, all under- 
ground, and distributes to thirty-three 
general and eleven railway substations. 
Fig. 2 shows the plan of the stations and 
substations of the company. Fig. 3 shows 
the exterior of the Fisk street station. 
Fig. 6 shows the interior of the Fisk street 
station, equipped with its Curtis tur- 
bine generating units. Figs. 4, 5, 7, and 
11 are views of typical substations, and 
Fig. 8 a view in the White City substation. 
This station supplies all of the current 
for the White City, which is one of the 
most popular amusement resorts in 


Fie. 5.—West TWENTY-SECOND STREET 
SUBSTATION. 


Dreamland and Luna Park resorts at 
Coney Island, N. Y. The total area 
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underground system, and the remainder 16,000 kilowatts at a one-hour rate of 
by a four-wire, three-phase, sixty-cycle discharge. 
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covered by the Commonwealth Edison 
Company’s service is about 100 square 
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Fig. 6.—INTERIOR OF Fisk STREET STATION, SHOWING THE TURBINE Room, CONTAINING TEN UNITS. 


Fia. 7.—INTERIOR VIEW, MARKET STREET SUBSTATION. Fic. 8.—INTERIOR VIEW oF THE “ Wuite City” BUBSTATION. 
The Commonwealth Edison Company's 


system, partly overhead. The storage-bat- 


tery equipment of the company aggregates ..svstem is unique(in (two réspects: It has 


miles. Fifteen per cent of this is covered 
by an Edison three-wire, direct-current, 
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the best power-load of any city in the 
country, and its sign-lighting load is also 
greater than that of any other city in the 
country. For the week ended December 


lad 


i its total connected lighting load was 
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Fic, 9.—THe First 2,000-Krtowart ROTARY CONVERTER EVER PUT 


INTO SERVICE. 
equal to 2,122,115 sixteen-candle-power 
equivalents, and its total connected power 
load was equal to 1,543,973 sixteen-candle- 
power equivalents, making a total con- 
nected commercial load of 3,666,088 
sixteen-candle-power equivalents. The com- 


Fig. 11.— West MADISON STREET SUBSTATION. 


pany also has a railway load approximat- 
Tt has connected up 
averaging 
twenty-five sixteen-candle-power lamps to 


ing 4,000 kilowatts. 


about 3,500 electric signs, 
each sign. 


One of the interesting pieces of substa- 


tion apparatus which the company has re- 
cently installed is a vertical-shaft retary 
converter. This is shown in Fig. 9. This 
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is the first 2,000-kilowatt rotary converter 
ever put in service. It is a 2,000-kilowatt 
General Electric machine, and runs at 
166 revolutions per minute. The weight 
of the revolving armature is transmitted 


either to a roller bearing or an oil-pressure 
bearing. It .is‘expected that the roller 
bearing will be the form finally adopted. 
The armature revolves about a central 
stationary shaft which is twenty-three 
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the stationary shaft, the weight of this 
sleeve and the armature being taken by the 
bearing at the upper end. The field mag- 
net carries eighteen poles, and is sup- 
ported on cast-iron pillars resting on a 
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Fia. 10.—A 2,000-KILOWATT VERTICAL MOTOR- 


GENERATOR SET. 
concrete base ring. The rotating arma- 
ture is kept in alignment by two guide 
bearings, each fourteen inches long, below 
the upper bearing. Vertical motor-gener- 
ator scts have been operated successfully 
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PANY. 


Fig. 12.—ELRCTRIC SicN on HARRISON STREET STATION CONTAINING 2,007 FouR-CANDLE- 
PowER LAMPS, THE SIGN Berna 220 Feet Lone AND Forty Fret Ilicu. 


inches in diameter 


oil-pressure bearing. 


and carries on its 
upper end the interchangeable roller or 
The armature is 
mounted on a sleeve revolving outside of 


by the company for some time. One of 


these is shown in Fig. 10. 
The company has a standard rate of 
charging, upon the maximum- “demand sys- 
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tem. The consumer agrees to pay month- 
ly, within ten days of the date of bills, 
fifteen cents per kilowatt-hour for all elec- 
tricity consumed in each month. which 
shall be in excess of thirty hours’ use of 
the maximum number of kilowatts taken 
at any one time during the month. The 
consumer pays nine cents per kilowatt- 
hour for all electricity consumed in excess 
of thirty hours’ use of the maximum num- 
ber of kilowatts taken at any one time 
during the month. Wholesale discounts 
are allowed by the company from the sec- 
ondary or low-rate portion of the bill 
whenever the low-rate portion amounts to 
$100 or more in any one month. 

For general power service the company 
has a standard rate of ten cents per kilo- 
watt-hour for a metered consumption of 
electricity equivalent to the first thirty 
hours (or fraction thereof) per month use 
of the maximum demand; five cents per 
kilowatt-hour for the next thirty hours, 
and three cents per kilowatt-hour for the 
last 660 hours. The company also allows 
wholesale discounts for all bills, figured as 
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above, and in which the net low-rate por- 
tion amounts to over $50 for any one 
month. 

There is also a standard rate for elevator 
power of ten cents per kilowatt-hour, as 
measured by the meter or meters installed 
by the company. This rate, however, is 
subject to discounts varying according to 
the monthly consumption. Under 200 
kilowatt-hours the cost is ten cents per 
kilowatt-hour; 200 kilowatt-hours, ten 
cents a kilowatt-hour, with a discount of 
fifteen per cent; 300 kilowatt-hours, ten 
cents a kilowatt-hour, with a discount of 
twenty-five per cent; ranging up to 2,000 
kilowatt-hours at ten cents per kilowatt- 
hour, with a discount of fifty-five per cent. 

The company maintains, of course, its 
auditing and accounting departments, 
meter department, inspection department, 
interior wiring department, supply depart- 
ment, operating department, engineering 
department and statistical bureau. Fn ad- 
dition to these there is the business-vetting 
department, in which are employed ninety 
staff men and clerks. About sixty-five of 
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these employés solicit light, power and sign 
contracts on the street every day. The 
balance of the force is used in collecting 
information, records of the business, and 
special work in the office. Most of the 
men operate from the central office, but 
there are two district offices from which 
twenty-two of the men operate directly. 
These district offices are in charge of 
superintendents who, in matters pertain- 
ing to vetting business, report to the gen- 
eral contract agent, E. W. Llovd. The 
superintendent for each district also looks 
after other matters pertaining to other 
departments of the business in his district. 

Quite recently the company has erected 
an immense electric sign on the roof of 
the Harrison street station. This contains 
2.007 four-candle-power lamps. is 220 fect 
long and forty feet high. A feature of 
this advertising service is the use bv the 
company of a reference to some large user 
of either power or light, the inscription 
on the lower part of the sign being changed 
periodically to indicate some new refer- 
ence. 
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has been beset with traction prob- 

lems. The hardy, progressive people 
making up the majority of the population 
of this city have always arrogated to them- 
selves the privilege of expecting the best 
traction facilities that could be reasonably 
secured. The history of the various com- 
panies operating the traction facilities has 
been one of great effort, receiverships and 
reorganizations, so that little remains to- 
day of the original organizations which 
gave Chicago its first public utilities in 
the form of street-car service. In 1900 we 
saw the Citizens’ Street Railway Company 
asking the city council for a charter in- 
cluding a blanket ordinance covering about 
400 miles of track, providing for the pur- 
chasing of the rails then laid at a rate not 
exceeding $25,000 per mile. This com- 
pany held out as an inducement to the 
municipality a flat three-cent fare. This 
charter was asked for in October, 1900. 
The street railway companies themselves 
were at war with the city over the inter- 
pretation of the ninety-nine-year clauses 
in their franchises. These ninety-nine- 
year grants were given to the companies 
by the legislature, and the city, interpret- 
ing the terms of certain combinations, 
held that the franchises expired at a con- 
siderably earlier date. Under this holding, 
the year 1903 was prolific in the expiration 
of franchises which the companies believed 
had many more years to run. The litiga- 
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Chairman and Chief Engineer. Board of Supervising 
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tion, carried to the Supreme Court, result- 
ed finally in favor of the city. 

The several mayors of Chicago have been 
elected upon platforms bearing directly 
upon the street railway situation. Former 
Mayor Dunne was absolutely pledged to 
immediate municipal ownership, and un- 
der his régime several plans were brought 
to life. Later elections, however, pointed 
to the fact that the people were not ready 
for immediate municipal ownership. The 
franchise situation has now been cleared 
up as the result of ordinances passed by 
the city council on February 11, 1907. 
F. A. Busse was chosen mavor on a plat- 
form which included the settlement of the 


existing transportation problem on the 
basis of an agreement with the companies 
insuring the rapid rehabilitation of the 
lines. This election took place on April 
2, 1907. 

The present solution of the traction 
problem had its inception in the ordinance 
passed by the city council on May 26, 
1902, authorizing the execution of a con- 
tract for expert services. In pursuance 
of this authorization the mayor, Carter H. 
Harrison, and the city controller. L. E. 
McGann, executed a contract for the city 
with Bion J. Arnold, July 19, 1902. to 
render to the local transportation commit- 
tee of the city council such services as 
might be needed for a comprehensive re- 
port upen the cost of operations and earn- 
Ings of the railroad companies, a valuation 
of the plants, an estimate of the cost of 
production of a single new system ade- 
quate to serve the public, and submit 
designs for future rehabilitation and ex- 
tension. On November 19, 1902, Mr. 
Arnold submitted a voluminous report 
covering these points. 

Many obstacles appeared, and the mat- 
ter rested, stirred now and then by some 
more or less violent agitation, when it 
again became a political isaue, and, fol- 
lowing his election to office on a munici- 
pal ownership platform, Mavor Edward 
F. Dunne, laid out a plan for gradual 
municipalization in ajletter dated April 
27, (1906, sto Alderman Charles Werno, 
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chairman of the committee on local trans- 
portation. On December 10, 1906, the 
Traction Valuation Commission, composed 
of Bion J. Arnold, Mortimer E. Cooley and 
A. B. du Pont, with George Weston, act- 
ing a8 engineer in charge, which had in 
the meantime been appointed, rendered its 
report to the committee on local trans- 
portation, fixing the values of the tangible 
and intangible properties of the Chicago 
City Railway Company and the Union 
Traction Company. Upon the basis of this 
report and the “Werno” letter, the present 
ordinances have been formed. 

The principal provisions of the ordi- 
nances covering this work, passed by the 
council and ratified by the people at the 
election on the second of April, and ac- 
cepted by the Chicago City Railway Com- 
pany on April 15, 1907, are as follows: 
The city and the companies, respectively, 
agree that the value of the present tangi- 
ble and intangible properties of the Union 
Traction system is $29,000,000, and of 
the Chicago City Railway system, 
$21,000,000. The companies agree that 
they will proceed at once to rehabilitate 
and reequip their entire street railway 
svstems and put them in first-class condi- 
tion, in full compliance with the specifica- 
tions for such work, and under the super- 
vision of a board of supervising engineers 
created under these ordinances. The board 
of supervising engincers«onsists of Harvey 
B. Fleming, acting for the Chicago City 
Railway Company; Charles V. Weston, 
acting for the city of Chicago, and John Z. 
Murphy, acting for the receivers of the 
Union Traction Company, which has not, 


up to the present time, accepted its fran- 


chise. Bion J. Arnold was selected as 
chairman of the board and chief engineer 
of the work of rehabilitation, George 
Weston acting as assistant chief engineer. 

The surface lines serving the city of 
Chicago are either owned or operated by 
eight companies, viz.: the Chicago City 
Railway Company, the Chicago Union 
Traction Company, the Chicago General 
Railway Company, the Chicago Consol- 
idated Traction Company, the South Chi- 
cago City Railway Company, the Calumet 
Electric Street Railway Company, the 
Chicago Electric Traction Company and 
the Suburban Railway Company. The 
mileage of the three former companics is 
entirely within the city limits. The mile- 
age of the remaining five companies ig 
partly within the city limits and partly in 
adjoining territory. There are fonr com- 
panies operating elevated railroads, all of 
which operate te the business centre and 
around one common loop controlled by a 
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fifth company. The Chicago City Railway 
Company serves that portion of the south 
division contiguous to the business centre, 
but has no aftiliation with or control of 
the companies serving the outlying south- 
erly territory. The Chicago Union Trac- 
tion Company, by virtue of leases, con- 
trolled the operation of the lines of the 
North Chicago Street Railroad Company 
and the West Chicago Street Railroad 
Company and their subsidiary companies, 
the Chicago Passenger Railway Company, 
the Chicago West Division Railway and 
the North Chicago City Railway Company. 
The west and north divisions are served 
by these companies, except where the lines 
of the Chicago Consolidated Traction 
Company are built through the territory 
contiguous to the business centre and 
where operating privileges are exchanged 
between the Union and Consolidated com- 
panies. 

The Chicago Union Traction Company 
was incorporated on June 3, 1899. On 
April 22, 1903, the company passed into 
the hands of receivers. Efforts have been 
made to bring about an agreement between 
the bondholders of this company and its 
affiliated companies, so that a new com- 
pany, the Chicago Railways Company, in- 
corporated on Octobér 29, 1903, might act 
as a trustee and make a franchise agree- 
ment with the city regarding the opera- 
tion of the street railways on the north 
and west sides of Chicago. The latest de- 
velopment in this direction has been the 
order of a sale of these properties, under a 
decree of foreclosure, by Judge Peter S. 
Grosscup, sitting in the United States 
Circuit Court on December 26. The sale 
is to take place at noon on January 25, 
under the direction of H. W. Bishop, who 
has been appointed a special master com- 
missioned by the Court. An order has 
also been entered instructing the receivers 
of the property to execute to the Chicago 
Railways Company a lease of all the lines 
of street railways operated by it. This 
lease is to expire on February 2, 1927. It 
is taken for granted that the Railways 
Company will be the only bidder for the 
property at the sale, and the order of the 
Court is, in effect, merely a form of a plan 
worked out for the rehabilitation of the 


Union Traction Company by the Railwavs 


Company. Judge Grosseup, in affirming 
the decree, said: “What the entry of these 
orders means is that 2,000,000 people have 
at last come to an understanding with 
some 20,000 people, constituting the 
creditors, bondholders and stockholders of 
the old Union Traction svstem, whereby. 
as nearly as human judgment can reach 
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such results, the 2,000,000 people get what 
is due them as a community, the 20,000 
get what is due them as a body, and each 
of the 20,000 gets what is due him as an 
individual.” 

Following the acceptance, on February 
1, of the ordinance by which the Chicago 
Railways Company will come into pos- 
session of the traction properties affected 
by this decree, the Railways Company will 
immediately begin rehabilitation of the 
lines at a cost of $12,000,000, and within 
three years must have rebuilt at least 
ninety miles of single track and have in 
operation at least 1,200 new cars. 

The ordinances issued to the two com- 
panies provide that the city or any other 
company authorized by it has the right 
to purchase the entire property of the two 
systems, or either of them, upon the pay- 
ment of the agreed price of the present 
property of each company, respectively, 
and the cost of rehabilitation and exten- 
sions, including a fair allowance for con- 
struction, profit and brokerage. If the 
street railways are to be acquired for opera- 
tion by a private corporation, for its own 
profit, the purchase price is to be increased 
twenty per cent. E 

The companies are limited, during their 
operation, to an interest return of five per 
cent upon the agreed value of their prop- 
erties plus the cost of rehabilitation and 
extensions. The net profits from the oper- 
ation of the street railways are to be divid- 
ed between the city and the companies in 
the ratio of fifty-five per cent to the city 
and forty-five per cent to the companies. 

Of the gross receipts, six per cent must 
be set aside for maintenance and repairs. 
There must also be set aside an additional 
and separate fund of eight per cent of the 


gross receipts to cover renewals and de- 


preciation. Whatever portion of the two 
funds above mentioned is not actually de- 
voted to the purposes specified remains in 
the funds and passes to the city or its 
licensee upon purchase. 

Transfers and through routes, by means 
of which passengers may ride over all con- 
necting lines within the city limits covered 
by the Chicago Union Traction system, the 
Chicago City Railway Company, the Chi- 
cago Consolidated system and the Chicago 
General Railway system for a single fare 
in any one general direction, are provided. 
Extensions of existing lines are specifically 
provided for. 3 ; 

The companies agree, under the ordi- 
nances, upon demand of the city.. and at 
the city’s option, to furnish funds to the 
amount. of $5,000,000 for the construction 
of a central subway to-be built and owned 
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by the city, the plans for which are to be 
approved by the board of supervising engi- 
neers. The companies also agree to fur- 
nish to the city the funds for the construc- 
tion of extensions to this subway on the 
terms stated in the ordinances. The Chi- 
cago Railways Company agrees to lower 
and reconstruct the tunnels under the Chi- 
cago river, at Washington, La Salle and 
Van Buren streets. The city is also 
authorized to require the installation of 
the underground trolley system in place of 
overhead wires. The capacity of the sur- 
face lines within the loop district will be 
largely increased by the through routes and 
rearrangement of the existing terminals. 

Subject to the approval, and according 
to forms provided by the city comptroller, 
the books and accounts of the companies 
are to be ready for the inspection of the 
city’s accountants at all times. The com- 
panies are required to make sworn state- 
ments annually to the city, and there is 
also a provision for an annual audit of 
their books by public accountants. 

Due to the immense rehabilitation that 
is now planned, it will be necessary only 
to refer briefly to the equipment of the 
various companies. The Union Traction 
Company operates about 307 miles of elec- 
trie track and forty-eight miles of cable 
track. Power plants aré located at 430 


OR some years the matter of a tele- 
phone franchise for the city of Chi- 
' cago was one of grave concern and 
considerable controversy. On November 6, 
1907, the city council passed an ordinance 
granting a new franchise to the Chicago 
Telephone Company to operate for twenty- 
five years. Mayor Busse signed the or- 
dinance on November 11, and the fran- 
chise went into effect upon acceptance by 
the company. This franchise was passed 
aftcr one of the most thorough investiga- 
tions ever preceding the disposal of a 
public utility measure. 

For several years the Council Commit- 
tee on Gas, Oil and Electric Light had 
heen conducting negotiations looking to 
the drafting of an adequate franchise or- 
dinance for the furnishing of telephone 
service in Chicago. Several organizations 
and companies made bids for the fran- 
chise, presenting measures which em- 
bodied the conditions under which thev 
Proposed to serve the subscribers. The 
franchise held at that time by the Chicago 
Telephone Company would have expired 
during the present year. This company. 
because of its extensive and modern plant, 
was certainly the most logical successor 
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North Clark street, at Van Buren and 
Jefferson strects, at Western avenue and 
Washington Boulevard, and at Milwaukee 
avenue and Cleaver street. The company 
has large repair shops at Washington 
Boulevard and Fortieth avenue. 

The Chicago City Railway Company 
operates 242 miles of electric track and 
has power plants located at Fiftv-second 
street and Wabash avenue, Fifty-fifth 
street and Cottage Grove avenue, Fiftv- 
second and State streets, Forty-ninth 
street and Oakley avenue, Twenty-first 
and State streets, Twentv-first and Dear- 
born streets, with repair shops at Seventy- 
eighth street and Vincennes avenue. 

The Calumet Electric Street Railway 
Company operates thirty-eight miles of 
main line and forty-two miles of electric 
track, with a power station located at 
Ninety-third street and Drexel avenue. 

The Chicago & Southern Traction Com- 
pany operates 132 miles of electric track, 
with power station at Blue Island and 
Fighty-eighth street, and repair shops at 
Kighty-eighth street and Vincennes road. 

The Chicago Electric Traction Com- 
pany operates thirty-one miles of electric 
track and also has its power station and 
repair shops at Eighty-eighth street and 
Vincennes road. 

The Southern Strect Railway Company 


The Telephone Situation. 


ANGUS SN. HIBBARD. 


Vice-President and General Manager, Chicago 
Telephone Company. 
te the field. .'The negotiations, however, 
were con ucted purely on the theory of 
securing the lowest possible rates com- 
mensurate with good service. The princi- 
pal contender with the old company was 
the Manufacturers’ Telephone Company, 
an organization composed of members of 
the Illinois Manufacturers’ Association. 
Toward the close of the negotiations a 
plan was also suggested whereby the fran- 
chise of the Illinois Tunnel Company 
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operates thirty miles of electric track, with 
a power station and repair shop at Thir- 
tieth street and Kedzie avenue. 

The elevated railroad svstems of Chi- 
cago include the South Side Elevated Rail- 
road Company, operating eighteen miles of 
elevated electric track, with a power sta- 
tion at Fortieth and State streets; the 
Chicago & Oak Park Elevated Railway 
Company, operating six miles of elevated 
electric and three and one-half miles of 
surface electric track; the Metropolitan 
West Side Elevated Railway Company, 
operating fifty-one miles of elevated elec- 
tric track, with a power station at 139 
Throop street, and repair shops at 146 
Throop street. The Northwestern Elevated 
Railroad Company operates twenty-five 
miles of elevated track, with a power sta- 
tion at Southport and Fullerton avenues. 

Running out of Chicago, the Aurora, 
Elgin & Chicago Railroad Company oper- 
ates electric railways between Chicago, 
Elgin, Aurora, Geneva, Wheaton and 
Batavia, and local car lines in Elgin and 
Aurora. In all, the company owns 158 
miles of single track. Its entrance into 
Chicago is over the Metropolitan Elevated 
road. The property is largely on private 
right of way. The general power station 
is at Batavia, Ill., and repair shops are 
located at Wheaton, Aurora and Elgin. 


should be broadened so that its automatic 
system now in operation in the centre loop 
district might be extended to cover the 
entire city. 

An exhaustive study of the situation 
was made by the council committee, and 
a great many meetings were held, where 
hearings were viven to all interested. 
Numerous inspection trips were made to 
various other cities, and the council com- 
mittee also had the expert advice of D. C. 
Jackson, W. Hf. Crumb and G. W. Wilder. 

A great. amount of work has been put 
upon the company in the classes of serv- 
ice required by the ordinance. All of the 
(en-party line telephones, of which there 
are about 40,000, are to be changed to 
four-party lines for residencea and two- 
party lines for places of business. Sev- 
eral other classes of service are also to be 
changed, 

The rates offered are lower than hereto- 
fore, and will undoubtedly result in an 
increase in the number of subscribers, 
which, for the citv, is now something over 
150,000 telephones. It is fortunate for 
the company that it is able to meet the 
situation by(a)well:established city plant 
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comprising twenty-two exchanges, with 
modern equipment and extended subway, 
underground cable and distribution plant. 
Additions must be made to this to take 
care of the changes and new business 
offered, but the foundations have been well 
laid, and the work will undoubtedly be 
done as rapidly as will be found consistent 
with the maintenance of the high-class 
telephone service which has been the stand- 
ard of the Chicago Telephone Company. 

THE CHICAGO SUBWAY SYSTEM. 

HE Chicago subway system is under 
construction by the Illinois Tunnel 
Company. The company was in- 

corporated on October 29, 1903, in Illinois, 
to do a general telephone, freight trans- 
fer, steam or clectrie power, heating and 
illuminating business. The company's 
steam railroad terminal lines connect the 
freight yards of twenty-six trunk-line rail- 
roads with merchant warehouses. The 
company also operates forty-five miles of 
narrow-gauge electric tunnel railroad for 
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tft transfer of freight from various steam 
railroads to the business district of Chi- 
cago. It is proposed to further develop 
and extend the tunnel system. ‘The entire 
tunnel system was put in operation on 
August 15, 1906, but freight was not car- 
ried to any great extent until November 
1, 1906. 

The Chicago Subway Company, incor- 
porated November 16, 1904, in New Jer- 
sev, holds the entire capital stock of the 
Ihinois Tunnel Company, the Jllinois 
Telephone and Construction Company 
and the Chicago Warchouse and Terminal 
Company. 

The Hhinois Telephone and Construc- 
tion Company was incorporated August 
1, 1899, in Illinois. 
merly owned a telephone exchange in the 


This company for- 


business section of Chicago, controlling an 
automatic switchboard for 10,000 main- 
line telephones. On January 1, 1907, this 
company sold its entire telephone equip- 
ment to a syndicate representing the In- 


dependent Telephone Company. 
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The 
purchaser agreed to Increase the system 
to 20,000 telephones in 1907, and to add 
10,000 yearly until 100,000 were in use; 
also to pay the Illinois Telephone and 
Construction Company an annual rental 
of $5 for each telephone in service. 

The total length of tunnel in which 
permanent track has been laid covers 
219,331 feet. The permanent trolley sys- 
tem has been extended to a length of 
209,488 feet. A drainage system covering 
212,281 feet has been installed, as has 
also a permanent lighting system covering 
210,000 feet. The narrow-gauge railway 
is served by electric locomotives, current 
being taken from overhead conductors. 

The subway serves the United States 
Post-office Building from Jackson Boule- 
vard to Adams street. The mail is thrown 
down chutes from the mailing platform 
to the platform of the subway, where the 
pouches are placed in the cars of the tun- 
nel company and sent to their destination. 
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HICAGO is truly representative of 
the electrical industry. Centred in 
the business district are the offices 

of nearly every prominent electrical manu- 
facturing concern in the United States. 
The large corporations both East and 
West find a most profitable market for 
every conceivable electrical device, and 
the rapid development of the demand for 
large and small apparatus has increased 
the importance of Chicago as a centre for 
the gathering of representatives from all 
parts of the country. 

Of course, the Western Electric Com- 
pany, with its mammoth warehouses and 
manufacturing plants in the city and its 
immense factories at Hawthorne, 1l., is 
casily the leading electrical manufactur- 
ing concern in this locality. The company 
maintains extensive offices at 259 South 
Clinton street. The Hawthorne shops 
consist of six principal groups of build- 
ings. The office, foundry, forge shops and 
machine shops devoted to the manufacture 
of direct and alternating-current motors 
and generators are located on the west side 
of a belt railway. The cable and rubber 
plants, devoted to the manufacture of tele- 
phone and power cables, and rubber in the 
various forms in which it is used for tele- 
phone service, are located on the east side 
of the railway. In addition to these build- 
ings there are a gas plant, water tower, 
power plant and two crematory buildings. 
The entire plant covers approximately 
one million square feet of floor space, and 
is located on a tract of land 110 acres in 
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extent. The Chicago Terminal and 
Manufacturers’ Junction Railway tracks 
pass through the property, and connection 
is made by an elevated spur track to the 
main line of the Chicago, Burlington & 


is as follows: president, Enos M. Barton; 
vice-president, H. B. Thayer; secretary, 
C. G. DuBois; assistant secretary, R. H. 
Gregory; treasurer, F. V. Bennis. 

The Allis-Chalmers Company maintains 
a large office in Chicago, but has its prin- 
cipal works located at West Allis, in the 
suburbs of Milwaukee, Wis. As a matter 
of fact, the manufacturing facilities of 
the Allis-Chalmers Company are dis- 
tributed among several large plants located 
in the principal industrial sections of the 
country. The West Allis works cover 110 
acres of land. The vards about the works 
are covered with a network of railroad 
tracks, supplemented by an extensive sys- 
tem of cranes and telphers. A power- 
house with a capacity of 10,000 horse- 
power in turbines, gas engines and recip- 
rocating engines supplies power for oper- 
ating the machine tools, and provides light, 
heat and ventilation. The melting capac- 
itv of the Allis-Chalmers foundry is ap- 
proximately 520 tons daily. Some of the 
castings recently made for gas-engine and 
blower-engine service have reached record 
proportions, and have taxed the limit of 
flat cars and railroad service to move them 
to their destinations. The company’s elec- 
trical works are located principally at 
Norwood, just out of Cincinnati, Ohio, 
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but a large amount of electrical machinery 
is now being constructed at West Allis. 
The plant of the company is extremely 
husy just at this time, and has made record 
shipments for the past six months. The 
personnel of the company is as follows: 
president, W. H. Whiteside; first vice- 
president, L. F. Bower; second vice-presi- 
dent and treasurer, Henry Woodland; 
third vice-president and secretary, W. W. 
Nichols. 

The Cutler-Hammer Manufacturing 
Company maintains a large office in Chi- 
cago, with factories located at Milwaukee, 
Wis. This company is one of the leading 
manufacturers of controlling apparatus, 
and its engineering corps has become rec- 
ognized as a leading authority on the sub- 
ject of electrical control. The company 
makes more than 2,500 types and sizes of 
electrical controlling devices, including 
controllers for pumps, elevators, printing 
presses and machine tools. An important 
branch of the business is the manufacture 
of theatre dimmers, apparatus of this na- 
ture made by the Cutler-Hammer Manu- 
facturing Company having been installed 
in theatres in every part of the world. The 
general officers of the company are: presi- 
dent, Frank R. Bacon; vice-president, H. 
H. Cutler; treasurer, F. R. Pierce; secre- 
tary, R. H. Mansfield; general manager, 
A. W. Berresford. The Cutler-Hammer 
Clutch Manufacturing Company, whose 
apparatus is manufactured at this plant. 
makes a very popular form of electromag- 
netic clutch which hag found wide use in 
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factories and machine tools, and has re- 
cently brought out a line of lifting mag- 
nets which has already gained wide use 
for handling materials in machine shops, 
' foundries, and for loading and unloading 
metal forms from car sidings and ware- 
houses. The company also makes the elec- 
trical apparatus for the axle-lighting sys- 
tem of the Bliss Car Heating and Lighting 
Company. 

The Ajax Line Material Company oc- 
cupies a deep double building at 12 and 
14 South Jefferson street. Although but 
two years old, the company has gained an 
unusual foothold among electric-light 
plants and electrical contractors, due 
chiefly to the up-to-dateness of its prod- 
uct. The company makes a specialty of 
line material, most of the devices being 
the invention of Albert Scheible, president 
of the company. Mr. Scheible’s aptitude 
for this class of work was well demon- 
strated during his previous ten years’ con- 
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nection as secretary and treasurer of the 
George Cutter Company. Associated with 
him are John F. Turner, recruited from 
the treasurership of the Sanitary Feather 
Company; Durl P. Ruger, a voung me- 
chanic who combines fine training with an 
unusual ability for devising special tools; 
and George L. Cragg, the patent attorney, 
whose successful handling of the Duncan 
meter cases has attracted much attention. 
The company’s original paid-up capital 
of $12,500 has already been doubled to 
take care of its growing trade, and branch 
offices have been established at New York 
and St. Louis. 

The I. B. Allen Company, Incorporat- 
ed, was established under the laws of the 
state of Ilinois on January 3, 1899. The 
personnel has remained the same since in- 
corporation. John D. Allen is president; 
Stuart S. Crippen, secretary and general 
manager, and C. A. Crippen, treasurer. 
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The company was originated for the man- 
ufacture and sale of electrical supplies, 
but has confined itself to the manufacture 
and sale of electrochemical products, 
chiefly soldering sticks, paste and salts. 
The company makes a specialty of “Sun” 
and “Samson” soldering sticks, Allen com- 
mutator lubricant, liquid flux, metal pol- 
ishes and resin-core solder. In 1905 the 
business showed an increase of twenty- 
five per cent over that of 1904. In 1906 
the business increase was a fraction over 
thirty-two per cent. In 1907 the increase 
was forty per cent over that of 1906. The 
records for 1907 have not been completed, 
but one department showed an increase of 
practically 300 per cent in the last three 
vears and of 150 per cent over 1906. The 
Allen products have been on the market 
for about fourteen vears, and enjoy the 
favor of the most careful and discriminat- 
ing users, both large and small. The com- 
pany has established branch offices in New 
York, St. Louis, Alameda, Cal., and Mon- 
treal, Canada. 

Among the big engincering companies 
native to Chicago, the Arnold Company 
stands out prominently. The company’s 
ottice is located at 151 La Nalle street. In 
the unparalleled activity in engineering 
work for 1907, the Arnold Company has 
taken a large share. The work of the 
company began with the efforts of Bion 
J. Arnold, president of the company, as 
The seope of work 
has constantly increased during the past 
few vears, and in this time Mr. Arnold 


consulting engineer. 


has built up an organization with George 
A. Damon as managing engineer, and has 
carried on this constantly increasing work. 
The other officers of the company are: 
W. D. Arnold, vice-president, and R. G. 
Arnold, secretary and treasurer. Starting 
with the design of power plants, the field 
of work has been extended to include de- 
signs of electric railways and industrial 
plants. 
tion of the work designed by the company 


Later, contracts for the construc- 
were taken. In the last two or three vears 
a large amount of railway shop design 
work has passed through the office, to- 
gether with the design and construetion 
of hydroelectric plants, interurban roads 
and other industrial properties. 
tematizing of methods of production and 
the efficient distribution of materials en- 
tering into the manufactured product are 
principles which are constantly being ap- 
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plied in the most progressive factories. 
The Arnold Company is applying this sys- 
tem in its work as an cngineer-constructor 
in the creation of the various properties 
with the construction of which it has been 
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connected. The method of procedure in 
which the company has attained its best 
work is at the same time the most logical, 
the most economical and the most expedi- 
tious to be used in the construction of 
propertics. It comprises first of all a 
study of the conditions under which the 
property is to operate and the require- 
ments which it is to fulfil, this study being 
preparatory to the design of the property. 
After the details of construction have been 
worked out in consultation with the clients 
the work of construction progresses rapid- 
lv, all the varying lines of work required 
in the construction of any property being 
handled entirely by the one organization. 
The rapidly increasing work of the Arnold 
(Company as engincer-constructor is evi- 
dence of the increasing feeling among 
those building large properties that their 
best interests can be served by turning over 
the design and construction of these prop- 
erties to a skilled organization. 


FRANK S. BEARDSLEE, 


President, Beardslee Chandelier Manufacturing 
Company. 


The Automatic Electric Company has a 
mammoth factory at Morgan and Van 
Buren streets, for the production of the 
most widely used and successful auto- 
matie telephone apparatus vet devised. 
This system has been adopted for extensive 
use gn large and small stations through- 
cut the country, and during the vear just 
closed equipments running into many 
millions of dollars have been constructed. 
During the vear the litigation with the 
Strowger interests was ended by the Auto- 
matie Company's taking control of these 
interests. 

The manufacture of electrice and com- 
bination features is one of the leading in- 
dustries of Chicago. One of the foremost 
manufacturers in this line is the Bearda- 
lee Chandelier Manufacturing Company, 
located at 176-180 South Clinton street. 
The company manufactures only for the 
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trade, and its business extends to all parts 
of the United States, as well as to a con- 
siderable export trade. The officers of 
the company are: Frank S. Beardslee, 
president and manager ; George M. Beards- 
lee, treasurer and in charge of the sales 
department; Robert Schrumpf, secretary 
and in charge of the designing department, 


- H. M. BYLLESBY, 
President, H. M. Byllesby & Company. 


and Henry Schob, general superintendent 
of works. 

The Benjamin Electric Manufacturing 
Company, located at 42 West Jackson 
Boulevard, has made a reputation in a field 
which it has created and practically made 
its own. This company is the manufac- 
turer of a line of wireless clusters and 
lighting specialties which has been re- 
ceived with great favor throughout the 
electrical industry. The company has re- 
cently placed on the market several new 
forms of clusters and lighting specialties 
which mark great advances in these de- 
vices and fill wants which have long been 
felt in the trade. 

The Bryan-Marsh Company is one of 
the large manufacturers of incandescent 
lamps with main offices in Chicago, in the 
Fisher Building, under the management 
of E. H. Haughton. 

H. M. Byllesby & Company maintains 
one of the largest engineering organiza- 
tions in Chicago, with headquarters in the 
American Trust Building. The firm was 
incorporated on January 1, 1902. The 
field of operation of the company is very 
extensive, embracing not only the reor- 
ganization, financing, operating and engi- 
neering of public utility corporations, but 
the company also has a bond department 
for the disposition of securitics. The com- 
pany has an operating department, legal 
department, auditing department, with a 
corps of accountants, and a well-organized 
engineering department. The engineer- 
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ing department has been connected in 
a consulting, construction and designing 
capacity in all kinds of engineering enter- 
prises throughout the United States and 
Canada. This company does not limit it- 
self to electrical and gas utilities, but has 
financed, constructed, and in many cases 
acted in a consulting capacity for outside 


ARTHUR 8. HvEy, 
Vice-President, H. M. Byllesby & Company. 


financial interests, electric-light plants, 
gas plants, interurban railways, local rail- 
ways, water-power, irrigation and drain- 
age systems. It has also recently entered, 
with success, the natural-gas field, having 
developed very large gas territories and 
designed the natural-gas distributing sys- 
tems. It is the aim of this organization 
to have the men connected with it of the 


GEORGE A. McKINLOCK, 
President, Central Electric Company. 


broadest and maturest experience in the 
line of utility enterprise. The chief offi- 
cers of the organization are: H. M. Bylles- 
by, president; Arthur S. Huey, vice-presi- 
dent, in charge of operation; Otto E. Ost- 
hoff, vice-president and chief engineer, in 
charge of engineering department; J. J. 
O’Brien, treasurer and general auditor, in 
charge of auditing department, and James 
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S. Cummins, vice-president and general 
counsel, in charge of legal department. 
Permanent branch offices have been estab- 
lished at Mobile, Ala.; Alameda, San 
Diego, Cal., and Oklahoma City, Okla. 
Prominent among the electrical supply 
houses is the Central Electric Company, 
with warehouses at 264-270 Fifth avenue. 


OTTO E. O8STHOFF, 


Vice-President and Chief Engineer, H. M. Byllesby 
& Company. 
The company was incorporated in 1887, 
and has devoted twenty-two years ex- 
clusively to the jobbing and merchandizing 
of electrical supplies. During all this time 
the company has been under the same 
management, and is decidedly an exception 
in this respect. It has been the general 
western agent for “Okonite” wires and 
cables, and has added sales agencies for the 
D & W Fuse Company, the Columbia 
Incandescent Lamp Company, G-I. are 
lamps and Pittsburg transformers, all of 
which are well-known specialties. Few 
men in the electrical industry are better 
known and held in greater affection than 
George A. McKinlock, president, and 
Charles E. Brown, secretary. S. E. Ken- 
nedy is auditor of the company, and has 
charge of all credits, also acting as man- 
ager of the entire office. Mr. Kennedy 
has been with the Central Electric Com- 
pany for fourteen years, and is well known 
by electrical men throughout the Middle 
West. George H. Ellis is general superin- 
tendent, and is also an old-time electrical 
man, having begun with the General Elec- 
tric Company eighteen or twenty years 
ago. F. R. Bryant is sales manager, and 
has charge of the advertising. He has 
heen with the company for four years, 
and is one of the popular young men of 
the West. Allen S. Pearl is manager of 
the specialty department, and has been 
connected with the company for twelve 
years. R. K. Fast has, within the past 
two years, taken charge of the electric- 
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railway department, and is building up a 
flourishing department in pushing the sale 
of overhead railway material and special- 
ties, such as “Dielectric” compound and 
‘Deltabeston” magnet wire for railway, 
field and armature work. Henry G. Haf- 
ner has supervision of the purchasing and 
tracing departments of the company. J. 
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anchors. Mr. Cook is ‘one of the very well- 
known men in this line of manufacture, 
and is always a familiar figure at the 
electrical shows and telephone conventions. 

The Crocker-Wheeler Company main- 
tains handsome offices in the Old Colony 
Building, under the management of Julian 
Roe. The western office was established 
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Philadelphia office. From May, 1894, un- 
til July, 1897, he was employed as sales- 
man by Sargent & Lundy, at that time 
western agent for the Crocker-Wheeler 
Company. From July, 1897, to January 
1, 1900, he was a salesman for the Crocker- 
Wheeler Company at the Chicago office, 
and since January, 1900, has been man- 


CHARLES E. BROWN, 
Secretary, Central Electric Company. 


F. McClelland is manager of the fixture 
department, and also of the retail store. 
W. G. Ney is manager of the claim depart- 
ment, having supervision of all claims 
and overseeing the payment of all ac- 
counts. 

The Chicago Fuse Wire and Manufac- 
turing Company is located at 170 South 
Clinton street, and manufactures the well- 
known “Union” outlet and switch boxes 
and “Union” enclosed fuses and blocks, 
fuse wire, links, ete. The company has 
made steady progress, especially during 
the last four years. All of its material 
and boxes are approved by the Under- 
writers’ laboratories. The company also 
makes a line of round and square conduit 
boxes and covers which has not yet been 
catalogued. The president and treasurer 
of the company is Arthur D. Dana, and 
associated with him in the New York 
office, as principal salesman, is Samuel 
W. Craymer. The western business is 
handled by the secretary and treasurer, 
William W. Merrill, the principal sales- 
man being Arthur Merrill, formerly with 
Pass & Seymour. The bulk of the com- 
pany’s manufacture is done in Chicago. 
Clarence T. McDonald is the company’s 
electrical engineer. 

Frank B. Cook maintains a large estab- 
lishment at 240-244 West Lake street for 
the manufacture of iron distributing 
frames, switchboard protectors. telephone 
protectors, pole-cable terminals, lightning 
arresters, heat coils and line fuses, test 
connectors, wire joints, guy clamps and 


H.T G. HAFNER, 
Purchasing Agent, Central Electric Com pany. 


in July, 1897, and the territory assigned 
covers the western part of Ohio, Michigan, 
Indiana, IHinois, Wisconsin, Iowa, Nebras- 
ka, Minnesota, North and South Dakota. 
The organization consists of an electrical 
engineer, several sales engineers and a 
force of erecting engineers. as all installa- 
tion work is done from this office. The 
company carries in stock in Chicago sev- 


JULIAN Rog, 
Western Manager, Crocker-Wheeler Company. 


eral hundred standard motors in sizes up 
to 150 horse-power, for immediate de- 
livery. It reports an excellent business 
this season and a continued substantial 
increase in business booked since 1897. 
Mr. Roe has been associated with the 
Crocker-Wheeler Company since the fall 
of 1893, first for several months as erector 
and testing man, also as a salesman at the 


8. E. KENNEDY, 
Auditor, Central Electric Company. 


ager of the Chicago office of the company. 
Crocker-Wheeler apparatus is being used 
in the most prominent manufacturing and 
mercantile establishments in Chicago, and 
the company is furnishing the large alter- 
nators for the Lockport power plant of 
the Chicago Sanitary Drainage Canal. 
The Electric Service Supplies Company 
operates its Porter & Berg department in 
Chicago. The office is located in the Plym- 
outh Building, where the entire second 
Iloor is occupied as offices. There is also 
a four-story building and basement used 
as a warehouse, at 57 Plymouth place, 
where a large and well-assorted stock of 
electric railway and mine supplies is car- 
ried. On January 1, 1906, the businesses 
Of the Mayer & Englund Company, of 
Philadelphia; Porter & Berg, Chicago; 
the Garton-Daniels Company and Elec- 
trical Devices Company, of Keokuk, Iowa, 
were consolidated under the name of the 
Electric Service Supplies Company. All 
four companies were well known to the 
electrical trade, and each was strong and 
representative in its particular field. Asa 
result of this consolidation the new com- 
pany was enabled to increase its warehouse 
facilities, as well as strengthen its sales 
department. For the purpose of better 
serving its customers, the company estab- 
lished warehouses and sales offices in 
Philadelphia, Chicago, Pittsburg, St. 
Louis and Atlanta, and district sales offices 
and agencies in New York, Kansas City, 
Minneapolis, Los Angeles and San Fran- 
cisco... The, manufacturing departments 
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of the company are located in Philadelphia 
and Keokuk. The management of the 
Chicago department is in the hands of 
J. W. Porter, first vice-president, and Max 
A. Berg, secretary of the company. Both 
Mr. Porter and Mr. Berg are well known 
throughout the railway field, especially in 
Chicago and in the western section. ‘The 
firm of Porter & Berg started in a small 


A. L. KUEHMSTED, 
President, Gregory Electric Company. 


way in 1899, and as a result of progressive 
and dependable methods, has been recog- 
nized as a leader and has enjoyed the best 
electric railway and mine supply business 
in the territory which it covers. 

Engaged in the manufacture of ferro- 
alloys and other electrometallurgical prod- 
ucts is the Electrometallurgical Company, 
located at 157 Michigan avenue. This 
company is identified with interests con- 
trolling the Union Carbide Company, 
which manufactures the calcium carbide 
used and sold throughout the United 
States. The company also manufactures 
ferro-alloys, primarily high-grade electric 
furnace ferro-silicon, ferro-chromium, in- 
cluding low-carbon ferro-chromium, ferro- 
vanadium, etc. The works are established 
at Kanawha Falls, W. Va., and at Niagara 
Falls, N. Y. Offices are maintained in 
New York city and Philadelphia. The 
company owns or controls fundamental 
patents covering the production of high- 
grade electric furnace ferro-silicon, to- 
gether with broad patenfs covering pro- 
cesses and apparatus used in the manu- 
facture of ferro-silicon, ferro-chromium 
and other ferro-alloys. 

The Farr Telephone and Construction 
Supply Company manufactures tele- 
phones, switchboards and electrical sup- 
plies, and the D & L line of telegraph 
instruments and thermo-flashers. The 
company is located at 118 and 120 West 
Jackson Boulevard, and was organized and 
incorporated in 1895. In October, 1907, 
the company was reorganized, at which 
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time A. D. Gibbs Was elected president; 
S. A. Dinsmore, vice-president and general 
manager; George E. Lawton, secretary 
and treasurer. Mr. Dinsmore is probably 
better known to the telephone field than 
any other of the personnel of the company, 
being one of the pioneers in the inde- 
pendent telephone field. He has been con- 
nected for the past fourteen years as engi- 
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very soon made a name for it in the rail- 
way field. Early in its business career its 
orders began to cover the general supply 
line, so that for some years past it has 
enjoyed the distinction of being one of 
the largest railway supply houges in the 
It has continued its agencies, and 
for some years past it has been specializ- 
ing in the mining supply field, and has a 


A. O. KUEHMSTED, 
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neer and manager of the telephone depart- 
ment of the Electric Appliance Company, 
of Chicago. | 

The W. R. Garton Company is located 
at 118-132 West Jackson Boulevard. The 
company was organized in May, 1898, by 
W. R. Garton and Ray P. Lee, and was 
incorporated in November, 1899. Mr. 
Garton was president and treasurer, and 


P. ALBERT POPPENHUSEN, 
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Mr. Lee secretary of the company since 
its incorporation until December 1, 1907, 
when Mr. Garton retired to become asso- 
ciated with the Lord Electric Company, 
Mr. Lee succeeding him as president and 
treasurer. The company has specialized 
from its inception in street railway sup- 
plies. Originally it acted in the capacity 
of manufacturers’ agent, covering an ex- 
ceptionally broad line of specialties which 


G. C. BESsoLp, 
Secretary, Gregory Electric Company. 

most extensive trade in this branch of elec- 
trical industry. While the company’s 
trade covers particularly the central west- 
ern states, it does business in all parts of 
the country and Canada, and has some 
Kuropean and Mexican trade. 

The General Electric Company main- 
tains an extensive office in the Monadnock 
Building, under the management of B. E. 
Sunny, vice-president and western man- 
ager. 

The Gregory Electric Company, with 
offices, warehouses and works at Sixteenth 
and Lincoln streets, makes a specialty of 
electrical machinery, steam, gas and gaso- 
lene engines, which are brought into its 
works at Chicago, completely overhauled 
and sold again at a reduction from the 
price of new machinery. The company’s 
present works were occupied on May 1, 
1906. They are equipped for handling 
heavy machinery, and a switch track of 
the Chicago, Burlington & Quincy Rail- 
way runs into them. The Gregory Elec- 
tric Company is one of the largest institu- 
tions in the country making a specialty 
of second-hand electrical apparatus. The 
officers of the company are: A. L. Kuehm- 
sted, president and general manager ; A. 
O. Kuehmsted, vice-president and man- 
ager of sales; G. C. Besold, secretary; 
J. D. Zook, general superintendent; J. A. 
Vincent, superintendent of works. 

The Green Engineering Company, with 
offices in the Commercial National Bank 
Building, Chicago, Ill., manufactures the 
Green traveling link grate, ~This. is an 
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automatic furnace which is in very wide 
use throughout the country, and which 
has made a remarkable record in the 
elimination of smoke, as well as in the 
saving of fuel and labor. Besides building 
the Green traveling link grate, the com- 
pany does a considerable jobbing business 
in foundry work. The officers of the com- 
pany are: P. Albert Poppenhusen, presi- 
dent; Herman A. Poppenhusen, treasurer 
and general manager, and Joseph Har- 
rington, general superintendent. 

The International Electric Meter Com- 
pany is located at 330 West Randolph 
street, and owing to its expanding busi- 
ness is preparing to install itself in a 
much larger factory in the near future. 
The present line of the company com- 
prises approximately thirty different types 
of instruments. It has recently added a 
new design of alternating-current instru- 
ment. These instruments are giving very 
satisfactory results. The officers of the 
company are: William W. Cheney, Jr., 
president, and August Benson, secretary. 

Among the popular companies acting 
as manufacturers’ agents, as well as mak- 
ing a specialty of repairing motors and 
generators, is the Arthur Jones Company, 
located in the Old Colony Building. This 
company started doing business May 1, 
1903, and was incorporated under the laws 
of the state of Illinois, December 5, 1904. 
The company carries a large stock of alter- 
nating and direct-current motors known 
as the Arthur Jones motors. The company 
also makes a specialty of the application 
of motors to all classes of machine tools, 
laundry machinery, jewelers’ machinery, 
ete. The officers of the company are: 
Arthur Jones, president and treasurer ; 
Thomas S. Watson, vice-president and 
engineer, and Arthur W. Blodgett, secre- 
tary. 

The Kellogg Switchboard and Supply 
Company is one of the best-known manu- 
facturers of telephone apparatus in the 
country. The general offices and factory 
are located at Congress and Green streets, 
and branches have been established in New 
York, Philadelphia, Cleveland and Los 
Angeies. The company installed its first 
svstem a decade ago. To-day Kellogg tele- 
phones are in service in every quarter of 
the globe. The officers of the company 
are: W. L. DeWolf, president; F. J. 
Dommerque, secretary; Seymour Guthrie, 
treasurer; J. B. Edwards, superintendent ; 
J. C. Lewis, sales manager; C. S. Win- 
ston, chief engineer, and J. C. Kelsey, 
sales engineer. 

Mathias Klein & Sons make a specialty 
of linemen’s tools, with large factories at 
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87-89 West Van Buren street and 222- 
437 Clybourn avenue. The company’s 
oN +e is also at 87 West Van Buren street. 
Th. business was established in Chicago 
in 1857. In addition to handling tools 
of its own make, the company acts as agent 
and distributor in this territory for arti- 
cles made by other manufacturers. The 
members of the firm are: Mathias Klein, 
John A. Klein and Joseph A. Klein. 

Kohler Brothers, contracting electrical 
engineers, are among the largest manu- 
facturers of printing-press controllers in 
the country. The company makes a spe- 
clalty also of engineering for lighting, 
power and railways. The members of the 
firm are: G. A. Edward Kohler and 
Franklin W. Kohler. Charles R. Kreider 
is business manager, and Charles A. 
Dresser, chief engineer. 


S. M. McFepries, 
Secretary-Treasurer, J. L. Schureman Company. 


The J. Lang Electrie Company was or- 
ganized in March, 1902, and took over the 
old J. Lang & Company's business. The 
company makes a specialty of panel- 
boards, switchboards, knife switches, ete., 
and during the vear just closed built some 
of the largest switchboards erected in the 
West. Warren Ripple is president, and 
R. S. Ripple secretary and treasurer of 
the company. 

The Metropolitan Electrical Supply 
Company. located at 184 Lake street, was 
incorporated September 20, 189%. The 
vear just closed has been the best by fifty 
per cent of its ten-vear existence, The 
company deals in electrical supplies, both 
wholesale and retail. There are three out- 
side salesmen and some business is done 
in foreign countries. The personnel of the 
company includes William IT. MeKinlock, 
president and treasurer; John McKinlock, 
vice-president; A. J. McGivern, manager, 
and George B. Liver, manager of store 
sales. 

The Reliance Instrument Company, 
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located at 60-68 West Van Buren street, 
announces an exceedingly prosperous year 
in 1907, and, considering the amount of 
work on hand, as well as orders already 
booked for the present year, has every 
reason to believe that the 1908 business 
will surpass that of last year. The mem- 
bers of the firm are: J. M. Kartholl and 
R. A. Hall. 

Among the manufacturers of automatic 
motor-controlling devices, the J. L. 
Schureman Company, located at 70-86 
West Jackson Boulevard, enjoys an envia- 
ble reputation. This company had its 
origin in 1903, and was known at that 
time as Schureman & Lusk. The concern 
then depended chiefly upon repair work, 
and was in existence for a short time when 
Lusk sold out to J. W. Hayden, the firm 
name being changed to Schureman & Hay- 
den. The company moved into larger 
quarters and purchased and sold second- 
hand motors and dynamos and took on a 
larger amount of repair work. J. L. 
Schureman, the senior member of the firm, 
developed a small automatic starter of the 
solenoid-operated type. This was chiefly 
designed for automatically starting and 
stopping motor-driven pumps. From this 
start a large and complete line of auto- 
matic controlling devices has been de- 
veloped, including elevator controllers, 
pump and compressor starters, and dis- 
tant-control switches. In July, 1903, the 
junior partner, Hayden, sold his interest 
in the business, and S. M. McFedries, the 
present secretary and treasurer, entered 
the firm as sales manager. By this time 
the controller end of the business had as- 
sumed such proportions that it was deemed 
advisable to close out the stock of motors 
and dynamos, together with the repair 
department. The business was incor- 
porated in October, 1901. 

The Sunbeam Incandescent Lamp Com- 
pany is one of the largest manufacturers 
of incandescent lamps located in Chicago, 
with offices at 32 West Polk street. The 
officers are: David J. Kennedy, president ; 
F. N. Terry, vice-president: A. S. Terry, 
treasurer, and H. B. Vanzwoll, secretary. 

The Chicago office of the Westinghouse 
Electric and Manufacturing Company 
occupies almost an entire floor in the New 
York Life Building. The manager is 
T. P. Gaylord, who has associated with him 
about forty-five experienced salesmen, al- 
most all of whom are electrical engineers, 
and who have a thorough knowledge of 
the company’s apparatus. The Chicago 
office is regarded by the company as one 
of its most important offices, and it is also 
known for the harmony and good will 
which prevail among its men. This can 
be largely attributed to Mr. Gaylord, 
whose frank and cheerful disposition has 
made him a favorite among his men. A 
feature of the Chicago office worthy of 
note is that the company has so frequently 
drawn on this office when in need of men 
to manage other offices, which speaks most 
favorably for the training reccived under 
the direction of Mr, Gaylord. 


78 


Vol. 52—No, 2 


_ Chicago Electrical Show. 


organized in the fall of 1905 by a 
number of Chicago men directly 
interested in electrical development for 
the purpose of holding annual exhibitions 
of the product of electrical manufacturers 
assembled together under one roof for the 
purpose of advancing the electrical trade 
in all of its branches. The company in- 
cludes in its personnel many of the leading 
electrical men in Chicago and the Middle 
West. 
Beginning as a Chicago enterprise, han- 
dled by electrical men for the benefit. of 
the industries represented in Chicago, the 


first show demonstrated that its scope was 
national instead of local, and reached to all 
parts of the country, both in the exhibitors 
represented and in the attendance of men 
in the trade. 

The third show, which will open on 
January 13, 1908, and continue for two 
weeks, promises to greatly surpass all of 
its predecessors. 

Following a new policy, the Exposition 
Company will provide a uniform booth for 
all exhibitors, and furnish everything that 
is required, except the exhibit itself. The 
design of these booths has been carefully 
worked out by D. H. Burnham & Com- 
pany, architects, who have also designed 
an elaborate scheme of decorations and 
decorative lighting which will provide a 
setting for the exhibits, which will greatly 
add to the effectiveness of the individual 
exhibits, and the show as a whole. 

The officers of the Exposition Company 
are Samuel Insull, president; Ellsworth 
B. Overshiner, vice-president; Stewart 
Spalding, secretary-treasurer. Homer E. 
Niesz, to whose efforts credit must be 
given for the two previous expositions, 
ig manager. 

It is impossible to give a complete list 
of things that will be exhibited at the third 
annual show, but it may be stated that 
practically every line of electrical manu- 
facture, as well as the allied lines, will be 
shown. Following is a list of the exhibi- 
tors, with such information as to exhibits 
and attendants found available up to time 
of going to press: 

F. Alexander 
B 4, 5. 
Jamp. 

American Automatic Telephone Company, 
K 1. Full line of telephones, including new 
harmonic bells and a full-sized exhibition 
set of an automatic system, and a section 
of automatic switchboard frame with bank 
and multiples of a 5,000-line board. James 
S. Brailey, Jr., president; C. D. Juvenal 
and W. M. Bruce. 

American Clock Company, H 4. Electric 
time systems, time stamps, time recorders 
and self-winding electric clocks. H. O. 
Johnson, president; G. F. Randall, secre- 
tary; H. W. Pidgeon, superintendent; R. B. 
Dick and P. J. Hertz, galesmen. 

American Conduit Company, F 20. 
duits for underground service. 

American Electric Fuse Company, M 2. 


Small iron frame distributing rack equipped 
with type H heat coil protectors and auxil- 
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Manufacturing Company, 
The Alexander miniature arc 


Con- 


iary apparatus; junction boxes, soldering 
pastes, cable compounds, terminal boxes, 
soldering irons, black enameled wire, sta- 
tion protectors and can-top terminals. 
George W. Rodormer. 

American Electric Novelty and Manufac- 
turing Company, E 7. Electric portable 
lamps, dry batteries and electrical special- 
ties. 

American Electric Telephone Company, L 
15, 16. : 

American Steel and Wire Company, D 17, 
18. 

Albert & J. M. Anderson Manufacturing 
Company, A 2. Switches and line material. 
H. W. Hincher. 

Appleton Electric Company, A 7. 

Atlas Anchor Company. Full set of an- 
chors and tools for setting. I. Unger. 

M. B. Austin & Company, F 4. Safety 
Insulated Wire and Cable Company’s sub- 
marine cables and other materials; Benedict 
& Burnham Manufacturing Company’s 
“K. K.” wire; Thomas & Betts steel outlet 
boxes, malleable iron bushings and conduit 
fittings, Gillette-Vibber specialties; General 
Incandescent Lamp Company’s’ tungsten 


Homer E. Nikgsz, 
Manager, Electrical Trades Exposition Company. 


lamps. A. H. Friend, R. 
A. Meinema. 

Automatic Electric Company, I. 5, 6, 13, 
14. Working sections of two intercom- 
municating common battery automatic ex- 
changes of the 100,000-line system. Twelve 
telephones are connected to the exhibit and 
calls are made through the boards precisely 
the same as in the largest working ex- 
changes. 

B. S. Barnard & Company, C 8. 
clay conduit. 
Kirkpatrick. 

Bates Manufacturing Company, 
Numbering machines. 

Bristol Company, A 5. 
Bristol recording 
Dennis. 

Central Telephone and Electric Company, 
M 5. 

Central Electric Company, D 9, 10. Full 


J. Thorne and 


Vitrified 
B. S. Barnard and E. F. 


A 3. 


Complete line of 
instruments. H. P. 


line of electrical specialties, including 
“Okonite” products, D & W Fuse Com- 
pany’s materials, Columbia incandescent 


lamps, G.-I. specialties and Pittsburg trans- 
formers. F. R. Bryant. 

Century Telephone Construction Company, 
K 4,5. 

Chance Manufacturing Company, J 6. 

Chicago Fuse Wire and Manufacturing 
Company, D 4. Exhibit boards displaying 
“Union” inclosed fuses, inclosed fuse blocks, 
switch boxes, outlet conduit boxes and cov- 
ers and fuse wire and fuse links. A. S. 
Merrill and Clarence T. McDonald. 

Chicago Lamp and Reflector Company, 


B 8, 9. New line of art-glass window illu- 
mination. William Block. . 

Chicago Pneumatic Tool Company, E 5, 6. 
Complete line of direct and alternating- 
current drills, grinders, hoists and blowers, 
with many new and interesting applications 
of these tools; new and improved portable 
vacuum-cleaning system for house and office 
use. J. B. Lamphear, C. B. Coates, Charles 
Hayes, E. Aplin and James Boswell. 

Chicago Telephone Company, D 19, 20. 
Common battery telephone apparatus and 
pay-station equipment. 

Chicago Telephone Supply Company, M 4. 

Colonial Art Glass Company, G 3, 4. 

Commonwealth Edison Company, I 2, 3, 4, 
5, 6, 7, 8. An elaborate installation showing 
every room of a residence completely 
equipped with all details of electrical appli- 
cation. 

Frank B. Cook, M 6, 7, 8. Telephone pro- 
tective apparatus. Frank B. Cook and C. N. 


Newburn. 
S. H. Couch Company, J 6. Telephone 
supplies. S. H. Couch. 


Crane Company, C 4. Steam and oil sep- 
arators, valves and fittings. J. A. Minwegen. 

Crescent Company, A 10. 

John F. Cullerton, K 1. 

Dean Electric Company, L 11, 12. Tele 
phones, switchboards and telephone auxil- 
iaries. 

Joseph Dixon Crucible Company, A 4. 
Motor brushes, graphite lubricants. F. R. 
Brandon, B. B. Worley. 

Dossert & Company, 
connectors. 

Duplex Metals Company, C 5. Exhibiting 
“Monnot” Duplex metals for electrical con- 
ductors. 

Arthur O. Einstein, E 12. Outlet boxes, 
knife switches, flexible conduit connectors 
and couplings, rubber gum and friction tapes. 
Arthur O. Einstein. 


C 21. Solderless 


Electric Appliance Company, E 8, 16. 
Sangamo wattmeters, Packard tungsten 
lamps, Packard transformers, ‘Paranite 


wires and cables, Couch & Seely telephone 
apparatus, “Faraday” and weatherproof 
bells. P. R. Bool, R. S. Mitten and F. J. 
Alderson. 

ELECTRICAL REVIEW, F 22. Represented by 
P. S. Dodd, L. W. Marshall and A. A. Gray. 

Electric Storage Battery Company, F 5. 
“G 51” Chloride Accumulator elements hav- 
ing a capacity of 4,000 ampere-hours; bat- 
teries for small lighting and telephone 
plants; batteries for railway service and for 
car-lighting service; “Exide” batteries for 
vehicle work and sparking. Godfrey H. 
Atkin and J. M. S. Waring, and Messrs. 
Bauer, Marshall and Rath. 

Erwin & Company, D 3. House pumps and 
applications of the motor drive. 

Federal Electric Company, J 3, 4. 

Fort Wayne Electric Works, C 13. Type 
K wattmeters for single-phase and multi- 
phase circuits and prepayment wattmeters, 
together with a new calibrator for alternat- 
ing-current transformers;. arc lamps, both 
alternating and direct current, and for 8è 
ries, multiple or power circuits; a complete 
line of various fan motors—desk type, uni- 
versal bracket, revolving, “Dragon” bracket 
and telephone booth fan motors. W. S. 
Goll. 

General Compressed Air and Vacuum Com- 
pany, F 17, 18, 19. Portable wagon with 
class C outfit used in house-to-house clean- 
ing; two-wheel portable compressed-air and 
vacuum outfit for steam and electric rail- 
way-car cleaning; portable truck for mills, 
factories, laboratories, etc.; portable hand- 
bucket device for hotels, office buildings. 
etc. Thomas F. Clohesey, A. S. Foote, John 
M. Roger, W. H. Averill, John A. Dunlap 
and D. Patrick. 

General Electric Company, F 1, 2, 3, 10 
and 11. Motors and generators, electrical 
measuring instruments, house-service 8P 
paratus, lighting’ and cooking. utensils, in- 


indy i$ 


MEG, 
drwg 
d tey 
ORRE 
d pori: 
ai 
3, Cars 
el! 

Di. 
ratis x. 


wg 
lət Was 
inte” 


i 
ho 


January 11, 1908 


candescent lamps, arc lamps, transformers, 
cleaning and vacuum apparatus. 
Illinois Electric Renovator Sales Company, 


E 4. 

International Correspondence Schools, H 
7. Historical exhibit and display of text- 
books and students’ work. B. H. Warren 
and C. E. Freelove, F. H. Tigue, W. M. 
George, Thomas Conroy, J. B. Kevan, C. C. 
Marson, B. H. Nymeyer and H. 8. Hoover. 

International Telephone Manufacturing 
Company, M 11. Telephone apparatus, 
“Transmittophone,” “Telephograph” and a 
new “Auricuro” or loud-speaking telephone. 

Jewell Electrical, Instrument Company, 


G 8. 


H. W. Johns-Manville Company, E 15. 
“Victor” combination meters, the “Linolite”’ 
system of lighting, asbestos wood, “Noarc” 
fuses and fuse devices, “J-M” friction tape, 
molded mica; “Monarch,” “Phenix,” “Vul- 
cabeston” and “Electrobestos” insulations, 
asbestos pipe coverings, roofings, packings 
and house specialties. H. M. Frantz, F. C. 
Frumveller, A. M. Chamberlin, A. M. Er- 
skine, M. H. Crosswell, G. A. Saylor and 
W. F. Little. 
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Monarch Electric and Wire Company, C 23, 
24. Weatherproof wires and cables, galvan- 
ized strand, rubber-covered wires and cables, 
lamp cord, packing-house cord, stage cable, 
flaming arc lamps, incandescent lamps, 
portables. 


Monarch Telephone Manufacturing Com- 
pany, L 1, 2. Switchboards and telephones. 
E. E. Yaxley, J. C. Hubacher, W. H. Trimm, 
R. C. Stone, A. J. Carter, T. L. Dunlap and 
M. E. Hall. 

Moon Vibrator Company, D 1. 
vlbratory apparatus. 

McDowell-Stocker Company, E 18. 

McRoy Clay Works, F 21. Clay conduits. 

National Electric Lamp Association, E 21, 
22, 23. Incandescent electric lamps and 
reflectors. S. E. Doane, George Loring and 
W. N. Skiff. 

North Electric Company, K 6, 7. Tele- 
phone apparatus and the Clement “Auto- 
manual.” 

North Shore Electric Company, E 2, 10. 
Electrical appliances and devices for dem- 
onstrating the use of electric current. 

Nungesser Electric Battery Company, B 7. 


Electric 
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Roth Brothers & Company, F 7. Electric 
blowers and exhausters, polishing and grind- 
ing lathes and type S and type T motors 
and generators. G. A. and C. H. Roth, 
W. J. Warder, Jr.; E. O. Benjamin, J. F. 
Kadic, William Roth and F. O. Creager. 

Shelton Electric Company, C 14. Vi- 
brators. 

Simplex Electric Heating Company, C 19, 
20. Electrical heating apparatus. 

Solar Electric Company, B 6. Advertising 
incandescent lamps. 

Sterling Electric Company, K 2, 3. Tele 
phone apparatus. 

Stolz Electrophone Company, A 8. 
trical acoustic devices. 

Stromberg-Carlson Telephone Manufactur- 
ing Company, L 7, 8. Full line of telephone 
apparatus, including switchboards and tele- 
phones and cord products, magnet wire, 
aerial and underground cable. 

Swedish-American Telephone Company, 
L 9,10. Telephone instruments and switch- 
boards. 

Swedish Electric Vibrator Company, B 2. 
Electrical vibratory devices. 


Elec- 
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Kellogg Switchboard and Supply Com- 
pany, F 14, 15. Apparatus relating to all 
branches of telephony and an oscillograph 
for showing the various wave-forms of pole- 
changers, magneto generators, voice cur- 
rents, etc. 


Mathias Klein & Sons, D 1. Linemen’s 
tools. 


J. Lang Electric Company, A 6. Switches, 
panel-boards and switchboards. R. S. Rip- 
ple, O. B. Duncan and E. Hawkinson. 


Lindstrom-Smith Company, F 23. 
Cross” electric vibrators. 


Manhattan Electrical Supply Company, 
F 13. Various electrical specialties. A. R. 
Johnson, Clarke H. Methot, George Holly, 
A. Holland, T. L. Parker and W. Haeger. 


W. N. Matthews & Brother, F 6. “Stom- 
baugh” guy anchors, “Hargis” cable-splicing 
joints, “Kearney” cable clamps, “Lima” jack 
plugs, “Callahan” cable rollers, “Holdfast” 
lamp guards, “O. K.” sleet cutters, “Easy” 
cord adjusters, lamp adjusters and “Easy” 
bright reflectors. C. L. Matthews, Victor 
L. Crawford and Orville R. Johann. 


Moline Incandescent Lamp Company, B 3. 


“Red 


A reproduction six and one-half inches high 
and thirty inches in diameter of the “1900” 
telephone battery. Thomas G. Grier, H. S. 
Greene and H. G. Robbins. 


F. W. Pardee, J 5. “Rock Island” dry 
cells; Wire and Telephone Company of 
America bare copper and magnet wire, rub- 
ber-covered telephone wire, fixture wire, an- 
nunciator wire and office wire; Electroze 
Manufacturing Company receiver shells, 
mouth pieces, switch handles and molded 
pieces; Peru Electric Manufacturing Com- 
pany electric porcelains and Lippincott 


Glass Company inner arc globes. Frank W. 
Pardee. 
Phoenix Glass Company, A 9. Incandes- 


cent electric light globes and shades in 
rich cut, etched, white acid and roughed in- 
side designs; decorative domes and shades 
for portables; “Phoenix Quality” inner 
globes for inclosed arc lighting systems. E. 
H. Fox and C. C. Fricke. 

Robbins & Myers Company, C 12. 
motors. 

John A. Roebling’s Sons Company, C 16. 
Wires and cables and rail bonds. 


Fan 


United Clock Company, J 2. 
clocks and time stamps. 


United States Conduit and Construction 
Company, C 5. 


Universal Manufacturing Company, C 22. 


Vivax Storage Battery Company, F 21. 
Ignition, vehicle, lighting and launch bat- 
teries. 


Vote-Berger Company, L 3, 4. Complete 
multiple section of ballast common battery 
switchboard, ringing machine, power board, 
charging machines and storage batteries, 
pendant telephone and direct-current com- 
mon battery telephone, adjusters for incan- 
descent lamps and “D. & T.” guy anchors. 
A. J. Schoephoester, P. W. Goodman, C. D. 
Enochs, J. N. Wallace and M. I. Berger. 


Wagner Electric Manufacturing Company, 
D 10. Complete line of electrical measuring 
instruments, single-phase and polyphase mo- 
tors and transformers. 


Western Electric Company, D 5, 6, 7, 13, 
14, 15, 21, 22, 23. Alternating and direct- 
current arc lamps, insulation specialties, fan 
motors and line material. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A Method of Controlling the Spark 
Discharge of Condenser Circuits. 
When working with circuits containing 

condensers and inductances which dis- 

charge across a spark-gap, difficulty is met 
in controlling this discharge so as to main- 
tain it regular. This fact has made ex- 
perimenting with spark-gaps difficult and 
uncertain. A method of overcoming this 
difficulty and of giving entire control over 
the gap is described here by W. Eickhoff. 
The method is simple, consisting merely 
in placing a pointed curved wire on one 
of the supports for the discharging elec- 
trodes. This wire is carried forward 
around the electrode until it is in line with 
the point nearest to the opposite electrode. 
The wire is preferably attached to that 
electrode which is negatively charged. In 
this position the action of the spark-gap 
becomes regular and is under entire con- 
trol; otherwise, it is not affected, the point- 
ed wire not appearing to take any part 
in the discharge. It is suggested that this 
method of controlling spark-gaps is snit- 
able not only for scientific research, but 
for use in wireless telegraphy, and also 
for lightning arresters of the horn type, 
as it enables the gap to be set so that it 
will discharge with certainty at a definite 
potential. — Translated and abstracted 
from the Physikalische Zeitschrift ( Leip- 
sic), December 15. 
< 

Electrically Operated Sluice- Gates 

for the Shoshone and Pathfinder 
Dams. 

The high-pressure gates for the Sho- 
shone and Pathfinder dams are remarkable 
for the high heads under which thev are 
to be operated and for the quantity of 
water they will be called upon to control 
and discharge. For these reasons special 
care has been given to the design of the 
gates and their operating mechanisms, 
which was carried out by A. H. Ensign, 
of the United States Reclamation Service. 
They are here described in detail by F. 
W. Hanna. The Pathfinder dam, at which 
the first group of gates is being installed, 
is situated in Wvoming, on the North 
Platte river. It is a part of the develop- 
ment of the North Platte irrigation proj- 


ect. The dam is 210 feet high, 226 feet 


long at the top, and forms a reservoir 
which will hold something over 1,000,000 
acre-feet of water. The Shoshone dam is 


in a precipitous canyon eight miles above 
Cody, Wyo. It is a part of the Shoshone 
project. The dam is almost a duplicate 
of that of the Pathfinder, except in height, 
length and bottom width. The total 
height is 310 feet. The dam will form a 
reservoir holding 500,000 acre-feet of 
water. The sluice-gates in each case are to 
be installed in an outlet tunnel passing 
around the end of the dam through a solid 
granite cliff. The Pathfinder outlet tun- 
nel is 480 feet long with a rectangular 
cross-section thirteen feet wide and nine 
feet to the spring lines of the arch roof. 
The maximum height is ten feet. It is 
located so that its bottom at the gate seats 
is 194 feet below the top of the dam. The 
Shoshone outlet tunnel is the same length, 
hut has a smaller cross-section. The gate 
seats are about 233 feet below the top of 
the dam. The Pathfinder gate chamber 
is located near the end of the axis of the 
dam, at about mid-length of the tunnel. 
It is separated into four passageways by 
means of three concrete piers. The Sho- 
shone chamber is practically identical with 
the other, except that there are but three 
gates. The body of each gate is seven and 
one-half feet long and four and one-half 
feet wide, closing a waterway seven feet 
by three feet eight inches in section. The 
gates are ribbed and the contact portion 
is covered, with bronze strips to facilitate 
sliding on corresponding bronze surfaces 
attached to the gate frame. The specifica- 
tions for these bronzes required that they 
should stand a pressure of 3,000 pounds 
per square inch and a velocity of thirty 
feet a second without chattering. The 
total weight of each gate is about 10,000 
pounds and the maximum friction-produec- 
ing pressure to which the Shoshone gates 
will be subjected will be 440,000 pounds. 
Assuming the starting friction of bronze 
to be 0.25, the total friction in gravity 
load for cach gate is approximately 
120,000 pounds. The operating mechan- 
ism consists of an oil cylinder for each 
gate. The oil is supplied from a tank at 
the power-house and is kept under press- 
ure by means of a pump driven by a 
motor, the power for which is drawn from 
a gasolene engine and dynamo. The gates 
are controlled by operating valves placed 
at the switchboard, by means of which oil 
can be admitted to either end of any 


evlinder, thus opening or closing any gate. 
The pressure is automatically maintained 
by the motor, and relief valves are supplied 
for preventing excess pPessure or an inrush 
of air into the oil tank. The air-valve is 
inaintained closed by a pressure slightly 
greater than the atmospheric. This is to 
prevent frequent changes of air which 
would bring in moisture. The relief valve, 
preventing excess pressure in the oil tank 
when cpened for this cause, overflows into 
a bucket, which, when filled, throws a 
switch and stops the motor. This bucket 
has an opening in the bottom which allows 
the oil to flow out again, thus restarting 
the motor. This opening also prevents 
shutting down the motor for a temporary 
rise of pressure. The engine is rated at 
fifteen horse-power, and drives a fifteen- 
kilowatt generator. The motor is rated at 
seven and one-half horse-power, and is 
directly geared to the pump, and is 
equipped with a speed-controlling rheo- 
stat. The pump is of the triplex type, and 
delivers fifteen gallons of oil a minute 
under a pressure of 600 pounds to the 
square inch.—Abstracted from the Engt- 
neering News (New York), February 2. 
< 
The Management of Production in a 
Great Factory. 

The system adopted for dividing the re- 
sponsibility and authority in one of the 
great electrical manufacturing establish- 
ments is described here by G. F. Stratton. 
This is the large General Electric estab- 
lishment at Lynn, Mass., where more than 
ten thousand hands are employed. The 
system which has been developed here for 
controlling the factory may be described 
concisely as follows: The manager is re- 
sponsible for the entire working and gets 
all the credit or blame. The engineering 
department designs the work and tells the 
factory what to make. The superintendent 
of production tells the factory how much 
or how many to make. The mechanical 
superintendent decides how the work is 
to be done and sees to the carrying out. 
The administration centres in the presi- 
dent. Directly under him are the first and 
second vice-presidents. The first is re- 
sponsible for the sales and engineering de- 
partments, including the drafting depart- 
ment. The province of the engineering 
department is the purely scientific end of 
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the business; it has nothing to do with the 
manufacturing except to watch closely to 
see that instructions and drawings are 
rigidly followed and the materials used 
are those specified. Its concern is entirely 
with the reputation of the goods. The 
second vice-president is at the head of the 
production department, a general charge 
involving the plant, its equipment, and the 
entire line of manufacture. Briefly, he 
makes the goods; the first vice-president 
sells them. The second vice-president 1s 
also in control of the experimental depart- 
ment, which covers mechanical tests, in- 
vestigations, and the securing of inven- 
tions and patents. The executive head of 
the factory proper is the general manager. 
His responsibility commences with the re- 
ceipt of orders from the commercial de- 
partment and ends when those orders are 
shipped out. He is responsible for the 
buildings and equipment, for their design 
and arrangement, the purchase of sup- 
plies, the handling of the working force, 
the wages paid, and every item of shop 
expense. He is responsible, in a great 
measure, for manufacturing at prices 
Which will insure successful competition 
with other shops. Immediately under him 
are the mechanical superintendent, the 
purchasing agent, the superintendent. of 
production and the factory accountant. 
The mechanical superintendent has charge 
of the shops and machinery and the disci- 
pline of the men. He has four assistants: 
a superintendent of construction of build- 
ings, a tool expert, the shop foreman, who 
looks out for the discipline of the shop, 
and an engineer of light, power and heat. 
He has nothing to do with the fixing of 
wages; they are determined by the various 
foremen in consultation with the general 
manager. The purchasing agent secures 
everything required in the factory or office, 
and he has a corps of assistants and a svs- 
tem of records making comparison of past 
prices easy. The superintendent of pro- 
duction receives orders for manufacturing 
or shipping from the commercial depart- 
ment and distributes shop orders to the 
various foremen and to the head shipper. 
An important duty of his department is 
that of keeping-track of the stock of fin- 
ished products ready for shipment and of 
such products in course of construction, 
so as to enable the manager to determine 
readily the condition of affairs throughout 
the factories. It is to this department 
that the shop foremen come for orders to 
keep their men going, and upon its in- 
telligent distribution of orders depends 
largely the steady and frictionless flow of 
work in the shop. The shop accounting 
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department under the general manager is 
in three sections: one keeps account of the 
purchase of supplies, shop expenses, costs 
of construction, ete.; another keeps an 
elaborate svstematized record of the cost 
of manufacturing: the third section is the 
pavmaster’s, where day and piece-werk are 
fivured and the pav-rolls made up. in 
addition to these regularly constituted au- 
thorities, there are committees for various 

There are two standing com- 
mittees. One is a manufacturing com- 
mittee before which questions of the desir- 
ability of new lines of manufacturing or 
discontinuing old ones are decided. Tt is 
formed by representatives from the sales 
department and the engineering depart- 
ment, by the mechanical superintendent 
and superintendent of production. The 
other committee is known as the ‘shop- 
It decides upon ques- 


purposes. 


plant committee.” 
tions or radical changes in the arrange- 
ment of existing shops, and the location 
and equipment of new ones. Its members 
are the general manager, the mechanical 
superintendent, and the principal shop 
foremen. These committees hold regular 
meetings, and special meetings are fre- 
quently called by the general manager to 
discuss questions of shop poliey.—.1b- 
stracled from the Engineering Magazine 
(New York), January. 

< 
Electrically Equipped Railway Shops 

in the Argentine. 

A description is given here of the new 
workshops of the Buenos Ayres Western 
Railway in Argentine, These are en- 
tirely driven by electric motors. The 
shops are about eleven miles from Buenos 
Ayres and comprise car and car-building 
and repair shops, locomotive-creeting 
shop, boiler, smith, and general machine 
and wheel-turning shops, iron and brass 
foundries, copper. tinsmiths’) painting 
and varnishing departments. sawmill, ete. 
The machinery throughout is driven by 
three-phase motors at 440 volts, power 
being drawn from a central power station 
which supplies electrical energy and com- 
pressed air for the pneumatic tools. Fhe 
car-building and repair department has 
ten tracks passing through it. ft is 
served by a motor-driven transfer table. 
A number of small tools here are oper- 
ated by a five-horse-power motor. The 


sawmill, carpenters” shop, coach-building, 


repair department, upholsterers’, ete., de- 
partments are grouped together in one 
building, which is served by an electric- 
ally driven transfer table running across 
the whole width of the vard. This table 


. 


is seventy feet long and capable of carry- 


Sl 
‘ 

ing forty-five tons. Tt is driven by a ten- 
horse-power Westinghouse induction mo- 
ter, The entire equipment throughout 
has been furnished by the British West- 
electric and Manufacturing 
Company, Limited. A system of indi- 
vidual motor drives is largely adopted in 


inghouse 


the sawmill on account of the imtermit- 
tent work. There are here twenty-three 
motors, aggregating 307 horse-power, the 
largest being rated at sixty and the 
smallest at three horse-power. In the 
locomotive section, as well as imm all the 
metal-working departiments, the machine 
tools are arranged along the walls and 
driven from motor-operated line shafts. 
Here there are a number of electrically 
operated cranes traversing the full length 
of the shops and serving all the machines. 
The total power consumed in the wheel 
shop is fifty-six-horse-powers this includes 
two cranes, The blacksmith shop con- 
tains four Westinghouse motors for driv- 
ing the air-compressors > these aggregate 
eighty-five-horse-power, the largest being 
rated at forty and the smallest at ten 
horse-power. The general machine shop 
has its tools belted to nine short-line 
shafts. each of which is driven by an 
induction motor carried on cast-iron 
brackets, secured to the walls cight feet 
above the floor level These motors all 
run at the same speed, 925 revolutions 
per minute, and drive the shafts through 
two reductions of belting. The equipment 
consists of two five-horse- power and seven 
ten-horse-power motors. This shop is 
also served by an electrie range, The iron 
amd brass foundry has a number of emery 
Wheels, rattlers and other devices driven 
by a small motor. There is here a tive- 
ton electrically operated crane, The blast 
is furnished by two blowers, each geared 
to a fifteen-horse-power motor, Other 
machinery here is driven by electrice mo- 
tors aggregating thirty-eight horse-power. 
The loeomotive-ereeting shop is served by 
four thirty-five-ton elecetrie cranes, The 
motors are all of the three-phase type, 
being operated at various voltages from 
transformers having a number of taps. 
In the boiler house there is an electrically 
operated twenty-five-ton crane operated 
by two ten-horse-power motors. The 
power plant consists of two bituminous- 
coal gas producers, each capable of wasi- 
fying ten tons of coal in twenty-four 
hours. The engine room contains four 
Westinghouse three-evlinder gas engines, 
direet connected to three-phase alter- 
nators. Three of these engines are rated 
at 2530 horse-power, coupled to 150-kilo- 
watt generators; the fourth is rated at 
125 horse-power and is coupled to a 
seventy - five - kilowatt generator, The 
power is delivered at #10 volts, fifty eveles, 
the generators operating in parallel.—.tb- 
stracted from the Electrical Review (Lon- 
don), December 20, 
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A New Separable Wireless 
Cluster. 

The Benjamin Electric Manufacturing 
Company, Chicago, Jll., has designed a 
separable wireless cluster which is a long 
step in advance of any cluster which has 


Fia. 1.—TyPrE 5 SEPARABLE WIRELESS 
CLUSTER. 


heretofore been placed on the market. 
This cluster consists practically of two 
units, the upper metallic supporting cap 
or base containing the porcelain insulating 
base, with its contacts and binding-posts, 
and the lower, or body portion, containing 
the required number of socket shells, with 
the necessary multiple connections. 

The type 5 cluster is made with the bot- 
tom portion of the body finished ornament- 
ally, and the type 5K cluster is arranged 
for a lamp coming down through the cen- 


: 


1 


Fic. 2.—Type 5-K SEPARABLE WIRELESS 
CLUSTER. 


tre. With the type 5K cluster a third 
binding-post is arranged, so that the bot- 
tom lamp may be operated independently 
of the other lamps in the cluster. If this 
is not desired, it is only necessary to carry 
the wire across two of the binding-posts. 
The principal feature of this separable 
wireless cluster lies in the compact way in 


INDUSTRIAL SECTION 


RATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


which the.entire assembly of the unit is. 


constructed. The upper and lower por- 
tions lock together, and intimate contact 
is made between the current-carrying 
members by simply inserting the upper 
portion into the lower and giving it a par- 
tial revolution, firmly locking the two 
pieces together. With this type of cluster 
it is possible for the supply man or con- 
tractor to eliminate from his stock a large 
part of the supply material which nowa- 
days encumbers his shelves. He can keep 
in stock one specific line of clusters, as- 
sorted as to the number of lights. If an 
order comes in for a quantity of clusters 
taking a specific number of lights, not in 
stock, he can turn in his order for the re- 
quired number of clusters, but, in the 
meantime, the upper portion of the clus- 


Fia. 3.—Tyre 5-K SEPARABLE WIRELESS 
CLUSTER FITTED WITH ORNAMENTAL 
DETACHABLE HUSK. 


ters in stock can be furnished and installed, 
and when the new shipment arrives, all 
that is necessary is to take the body por- 
tions from the new shipment, clamp them 
in place on the already adjusted upper 
fixtures, and retain in stock the original 
bodies and the new upper portions. 

This separable wireless cluster also facil- 
itates installing, renewing or cleaning of 
glassware. It is not necessary for a work- 
man to stand on a high ladder and take 
each lamp individually out of its socket 
and clean it, or take down all the lamps, 
one by one, in order to clean a shade or re- 
flector. By taking the body portion firmly 
in the hand, after removing the centre 
lamp and slacking off the other lamps, it 
may be separated from the upper part, 
and the lamps and auxiliary devices, such 
as shades and reflectors, brought to a low 
table and cleaned or readjusted. 


The body is made of such dimensions 
that a standard shade with a three-and- 
one-quarter-inch fitter, can be easily passed 
over it without making it necessary to 
disturb the wiring connection. 

The accompanying illustrations indicate 
very clearly the advantages of this cluster. 
Fig. 1 shows the type 5 cluster, and Fig. 
2 the type 5K. The copper cap is shown 
separated from the porcelain body portion, 
hut after the cap is once fastened to the 
fixture the two pieces become an absolute 
unit. Fig. 3 shows the type 5K separable 
wireless cluster equipped with a new 
stamped brass husk which the Benjamin 
Electric Manufacturing Company has re- 
cently developed for ornamenting clusters 
or single lamp sockets. 

These separable wireless clusters, in ad- 
dition to their great facility of adjustment, 
present a very handsome appearance. They 
are made exclusively for multiple connec- 
tion and for indoor work. Being fitted 
with short metal socket shells, the body 
occupies very much less space, although 
the contacts are widely separated, and the 
fibre insulation guarantees absolute pro- 
tection. The metal shell also makes possi- 
ble the use of standard shades on the 
individual lamps, and the body may be fin- 
ished to match any finish or trim required. 

—___-@-—_—_—_- 
Wagner Transformers. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., has been a 
specialist in the line of transformer manu- 
facture since 1892. In the field of power- 
transmission apparatus the company in- 
vites specifications for 60,000 volts or Jess 
in unit capacities of any size. In this field 
the company has been well to the front. 
In 1896 it built the first oil-filled, water- 
cooled transformers for the 10,000-volt 
system of the Redlands-Riverside (Cal.) 
Transmission Company.’ These trans- 
formers are still in successful operation. 
In 1898 it built for the Telluride (Col.) 
Power Transmission Company the first 
40,000-volt transmission transformers in- 
stalled in America. These units are still 
in successful operation. In 1898 it built 
for the Union Carbide Company, for serv- 
ice at Niagara Falls, N. Y., the first 
1,500-kilowatt transformers, at that time 
fifty per cent larger than any previous 
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units built. These seven units are still in 
successful operation. 

Coming down to recent times its most 
important contract calls for the trans- 
mission apparatus required in the $5,000,- 
000 irrigation project of the national 
government in the Salt river district, 
Ariz. This contract calls for thirty-six 
units, including eighteen 350-kilowatt, 
26,000-volt transformers and cightecn 
235-kilowatt, 23,000-volt transformers, all 
being twenty-five-cycle, oil-filled, water- 
cooled, the specifications for which were 
very rigid as regards efficiency, regulation 
and breakdown tests. 

—_—__-@—-_—__—- 


An Effective Show-Window 
Iiumination. 

A great deal of rivalry exists between 
the large department stores, many of which 
employ men commanding large salaries 
for their ingenuity, taste and ability in 
displaying the various goods to the best 
advantage. It is well recognized that the 
most valuable ally these stores have is the 
electric light. It is used in many ways, 
and great skill is displayed in its applica- 
tion to show-window dressing. Probably 
nowhere in the world is this competition 
so keen as in State street, Chicago, Ill. 

The State street windows of The Fair 
store occasioned not a little comment, due 
to the fact that the management had in- 
stalled in some of the windows a reflector 
resembling a searchlight. This new re- 
flector, because of its shape, is called “Hel- 
met,” and in connection with the new 
high-efficiency Gem lamp is intended for 
high windows such as those of The Fair 
store. 

This “Helmet” reflector, like the “Poke- 
Bonnet” and other styles of X-Ray re- 
flectors, is made of the finest quality of 
crystal glass and is plated with sterling 
silver, backed with a specially prepared 
enamel which will stand the heat of an 
incandescent lamp without blistering, peel- 
ing or in any way deteriorating. It also 
prevents the silver from tarnishing and 
absolutely retains the brilliancy of the sil- 
ver indefinitely. 

The Fair windows arc about eighteen 
feet high. The “Helmet” shows no notice- 
able depreciation in illumination up toa 
distance of twenty feet from the source of 
light. Its construction is similar to that 
of the searchlight; it reflects as docs the 
searchlight parallel rays of light. The 
“Helmet” system of illumination is con- 
sidered ideal by eminent illuminating 
engineers, for windows of this class; that 
18 to say, windows ranging from twelve 
to twenty feet in height. 


ELECTRICAL REVIEW 


The “Helmets” in The Fair store are 
attached to conduit pipe and are placed 
two and one-half feet apart, but ordinarily 
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The angle of distribution is shown in the 
chart on page 84. This reflector takes 
the Gem high-efficiency lamp either in 125 


Fic. 1.—Winpow EQUIPPED WITH “ HELMET” REFLECTOR. 


are merely suspended from a socket by 
means of a three-and-one-quarter-inch 
shade-holder. The flat side of these re- 


or 187-watt units. The “Helmet” is very 
carefully worked out on scientific lines, 
which fact combined with the sterling-sil- 
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Fic. 2.— WINDOW EQUIPPED WITH CONICAL MIRROR REFLECTOR, 


flectors is placed next to and parallel 
with the plate-glass. 

The “Helmet” is twelve inches in diam- 
eter and is eleven and one-half inches high. 


ver plating accounts for the very notice- 
able difference in window illumination in 
The Fair windows, as shown_in accom- 


panying photographs.) Many who heve 


St 


compared the two systems of illumination 
in these windows have asserted that there 
is an apparent difference of fifty per cent 
in favor of the “Helmet” installation. A 
fairly good idea of the difference in illumi- 
nation may be formed by comparing these 
photographs, which were taken under fair 
competitive conditions. The consumption 


ELECTRICAL REVIEW 


twenty fect high by six to eight feet deep, 
as has the “Poke-Bonnet” window re- 
flector for low or average and deep win- 
dows. It will be remembered that the 
*Poke-Bonnet” window reflector is also 
made by the National X-Ray Reflector 
Company. Over forty thousand of these 
have been sold and installed since being 
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CURVES SHOWING LigHuT DISTRIBUTION FROM “HELMET” REFLECTORS. 


of current is the same or practically so in 
both tests. Fig. 1 shows eight “Helmets” 
fitted with eight 125-watt Gem high-eff- 
ciency lamps. Fig. 2 shows eighteen 
twelve-inch sectional mirror cones fitted 
with eighteen fifty-five-watt lamps. The 
“Helmets” are installed closer together 
than is really necessary, and ordinarily 
thev should be installed in high windows 
at a distance of three feet apart from 
centre to centre. When installed in this 
wav they will give the maximum amount 
of light at minimum cost. 

One Chicago company, W. A. Wieboldt 
& Company, has made a very careful test 
of the “Helmet” system of lighting, and 
has reported that it installed three “Hel- 
mets” in one show-window, using 187- 
watt Gem high-efficiency lamps, and that 
these three “Helmets” replaced thirty-six 
sixteen-candle-power reflector lamps. It 
was estimated that if these reflectors were 
installed in all the windows of this com- 
pany it would result in the remarkable 
saving of $1.05 per hour in show-window 
lighting bills, besides furnishing ideal 
window illumination. | 

It is thought by some of the best-known 
illuminating engineers that the “Helmet” 
reflector will prove to be as much in de- 
mand for high and shallow show-windows, 
that is to say, windows from twelve to 


placed on the market some twenty months 
ago. 

This reflector is fourteen inches long, is 
fitted with a twin socket, taking two six- 
teen-candle-power lamps, or two forty- 
watt tantalum lamps. This reflector is 
also fitted with a cleverly devised adjusta- 
ble device. By means of this the ravs of 
light can be directed to any desired angle. 

The reflectors are wired complete for in- 
attachment 
plug. The trade can readily carry these in 
stock, enabling it to install this new 
form of trough reflector the same day as 
receiving order, 

These reflectors are installed in units 
of three feet apart. . Rays of light meet at 
this distance, giving the user great illumi- 
nation and directed in the most useful 
places in the window area and resulting 
in a saving of one-third in lamps. 

Again referring to the “Helmet” re- 
flector. It might be of interest to many to 
know that while the “Helmet” was intend- 
ed primarily for window lighting, it is 
meeting with much favor and success for 
illumination in audience rooms, factories 
fact. 


stallation, including swivel 


and foundries. Tt is, in ideal 
wherever powerful concentration of light 
rays is required at a distance ranging 


from twelve to twenty or even forty feet. 
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B. S. Barnard & Company 
Establishes Western 
Office. 

B. S. Barnard & Company, 39-41 Cort- 
landt street, New York city, manufacturer | 
of electrical clay conduits for underground 
work, with factories throughout the West, 
has established an office*in Chicago in the 
Monadnock Building. 

B. S. Barnard, who is still identified 
with the trade as president of the Standard 
Vitrified Conduit Company, with fac- 
tories in New Jersey, is also president of 
B. S. Barnard & Company, and will re- 
tain his headquarters at the New York 
office, managing the sales both of the 
Standard Vitrified Conduit Company and 
B. S. Barnard & Company. Mr. Barnard 
has been identified in the electrical field for 
the past fifteen vears. He is thoroughly con- 
versant with the requirements of the trade 
in this line, having successfully executed 
many of the largest conduit propositions 
given out during his career, and is very 
highly regarded in the electrical field. 

He isa member of the National Electric 
Light Association and National Independ- 
ent Telephone Association, the Railway 
Club, and several of the leading clubs in 
New York city. 

The western office will be in charge of 
E. F. Kirkpatrick, who occupies a position 
throughout the West equal to that of Mr. 
Barnard in the East. It is a combination 
that will be appreciated and highly re- 
garded by the trade. Mr. Kirkpatrick is 
familiarly known as “Kirk,” and has been 
for years with the General Electric Com- 
pany, Company, Fort 
Wavne Electric Company, and lately very 
active in the manufacture of clay con- 
duits. Mr. Kirkpatrick enters the cor- 
poration of B. S. Barnard & Company as 
vice-president, managing the Chicago 
office. His success from the start is as- 
sured, as the electric light and telephone 
companies throughout the West could hard- 
ly consider the construction of a conduit 
system unless “Kirk” had something to 


sav as to how the conduit should be laid 
and the kind to be used. 

B. S. Barnard & Company’s western 
factories will place their western office in 
a position to quote very favorable prices; 
on account of the advantage in freight 
rates, and more especially the very high 
quality of their conduit, which is made of 
superior clay, and produced by the very 
best element of labor in the art of clay 
product. . 

The Electrical Show in Chicago, like- 
wise the National Telephone Convention. 
will find on exhibition the product of B. S. 
Barnard & Company, which will be im 
charge of Mr. Barnard and Mr. Wirkpat- 
rick jointly. 
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“Okonite.” 

In almost every electrical trade journal 
one may peruse, Whether casually or meth- 
odieally, one’s attention is arrested bv 
a semicircular or half cross-section of an 
insulated wire, outlined in the insulation 


Sof which appears the word “Okonite.” 


Few in the telephone or in the electrical 
trade generally fail to understand the 
significance of this word; though its de- 
rivation is not infrequently a puzzling 
topic of discussion. 

It mav please our readers, therefore, to 
learn that “Okonite” is a coined word 
Indicating a high-grade rubber compound 
used for insulating electrical conductors. 

This compound, then unnamed, was first 
experimentally used to insulate wire in 
the vear 1883. The excellent results at- 
tending its use by the then only important 
electrical interests in the United States 
(telephone, telegraph and electrie light), 
indicated the wisdom of forming a com- 
pany to manufacture insulated wires and 
cables with this rubber compound as a 
hase, 

What to name the material and the com- 
pany became a matter of consideration 
the following vear (1884); and accord- 
ingly two of the more actively engaved 
gentlemen in this enterprise took the sub- 
ject in hand. Having the telegraph busi- 
ness in mind thev first took the teleg- 
rapher’s signal for understanding, “Q K” 
(in telegraphy ... —.—), their idea 
being to have those the first two letters 
in the new word. 

At that time an insulating material 
called vuleanite was greatly interesting 
the electrical world; and to lend a familiar 
sound to the new word the letters NITE 
were fixed to the letters O K. producing 
the worl Oknite. 

This, though suggestive, lacked har- 
MONIUS expression, to secure which an O 
Was inserted between the K and N. and 
the new compound, swith the new word 
“Okonite,” was launched on the uncer- 
tain sea of electrical endeavor. The com- 
pany was called the Okonite Company. 
At the same time a half cross-section of 
wire was drawn—the insulation being rep- 
resented in black (the color of Okonite) 
—on which were printed in white letters 
the word Okonite. 

This was at once adopted as the trade- 
mark of the company, which immediately 
thereafter began the manufacture of in- 
Rulated wires and cables as a corporation, 

The word Okonite soon became a fa- 
milar sight in all the trade journals—a 
word indicating an excellence of work- 
manship aad material entirely justifying 


ELECTRICAL REVIEW 


the slogan of The Okonite Company: “The 
Standard for Rubber Insulation.” 

And as if to further justify. this con- 
tention, the creatgrs of the various en- 
evelopedias and dictionaries deemed “Oke- 
nite” sufficiently standard in its field to 
find a place for it in their publications, 

The word properly defined, however, all 
others to the contrary notwithstanding, is: 
A vuleanized-rubber compound consisting 
of fine Para rubber only and other mate- 
rials; used for covering and insulating 
electrical conductors, 

Thus was a new noun born to the 
Ponglish language, 

——__<@-___ 


The F. Bissell Company. 
The F. Bissell Company, Toledo, Ohio, 
has recently issued a very complete switeh- 
board catalogue devoted to direet-current 
“Security” switchboards. In this bulletin 


each different type of direct-current 
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switchboard is carefully ilhistrated, and 
the deseription is so comprehensive that 
a customer can arrive at the price of any 
switchboard without further correspond- 
ence. This bulletin should be found of 
great value to consulting engineers and 
designers having occasion to work ont 
switehboard problems. 
—___<@——___— 
United States Trade with 
Germany. 


months ended with 


For the five 
November, 1907, the following domestic 
exports were made to Germany from the 
United States: 

Copper ore, matte and regulus. thirty- 
five tons, valued at $0,000, For the same 
period in 1906 this was fiftv-nine tons, 
with a value of $12,909. 
bars, plates, ete., JTAOT27T2 pounds. with 
a value of $8,744,360; for the same period 


Copper ingots, 


N.) 


In 1906, ELIOT 83 pounds, with a valne 
Of RS O2 370 Blectrical 
SISS.123. For the same period in 1906 
this was $152,010, 
—__—_-@-—___ 
A Unique Advertisement. 


The F. D. Lawrence Electric Company, 
e 
Cincinnati, Ohio, is sending to its friends 


appliances, 


a unique advertisement in the form of a 
menu arranged as follows: 


MENU 


Rotary Converters 
Butts Ohms Volts 
Blue Stone 
Electrice Eels 
Storage Battery 
Kilowatts 
Transformers au Juice 


Blowouts Mushroom Anchors 


Armatures 
Frozen Currents 


Automatic Cutofts Pièce de Resistance 


Acidified Berries 
Fuses 


ANY ONE ORDERING FROM THIS BILL WILL BE SHOCKED 

The front page of this menu is em- 
hellished with a very handsome portrait 
of the head of the company, Frank 1), 
Lawrence. 

—_—_<@. ____ 

The Phoenix Glass Company. 

The Phoenix Glass Company's: produc- 
tons in glassware for all lighting svstems 
are justly regarded as of the highest ex- 
cellence—as to design, workmanship and 
quality—being the careful work of the 
most experienced 
present time, 


glassworkers of the 


The company’s inner globes have a well- 
deserved reputation—every detail and re- 
quirement receiving attention—and their 
quality is proclaimed by their having been 
adopted by many of the largest central 
stations and supply dealers in the country. 
In addition, their fame has reached for- 
eign countries, from which many large 
orders are being received, 

The novelty in design and quality of 
their incandescent electric glassware is 
well known, special attention being riven 
to effects in perfect harmony with the pre- 
Vailing designs of lighting fixtures. A 
few of the many buildings in which 
“Phoenix Quality” glassware is to be 
found are: 

Hotel Belmont, New York: Waldorf- 
Astoria Hotel, New York: Bellevue-Strat- 
ford Hotel Philadelphia: Hotel Fair- 
mimt, Nan Francisco. Cals St. Charles 
lotel, New Orleans, Lao: St. Regis Hotel, 
New York: the buildings of the New York 
Life Insurance Company in many of the 
principal cities of the country: various 
state capitol buildings: all of which is 
evidence of the fine quality of all the pro- 
ductions Of the. Phocngy Glass Company, 
New York 
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Victor Lamp-Testing Meter. 

A new type of direct-current meter has 
been placed on the market by the H. W. 
Johns-Manville Company, 100 William 
street, New York city, which offers many 
advantages to the inspector, lamp sales- 
man, lamp manufacturer, ete. 

The movements are built on the fa- 
miliar D’Arsonval pattern, and so placed 
with reference to each other and the scale 
as to render the energy consumption 
directly readable at the intersection of 
the volt and ampere indicator needles, 
the special feature being the design, 
which enables the operator to read at one 
glance the pressure, current and wattage 


“ VICTOR” LAMP-TESTING METER. 


on any lamp which may be inserted in 
a socket immediately above the meter. 

The instrument is equipped with three 
self-contained shunts, one of 150 amperes 
capacity, having conveniently arranged 
binding-posts and a 1.5 and 0.75-ampere 
shunt, which are so connected within the 
base of the meter as to be readily thrown 
in circuit at will. 

In order to test a lamp it is only neces- 
sary to connect the attachment plug and 
cord to any lamp circuit, insert the lamp 
and read volts, ampcres and watts with- 
out computation. 

The different shunts ‘may be easily 
placed in circuit by the adjustment of a 
small screw-plug at the top and right of 
the instrument. The two smaller shunts 
have universal connections. 

The voltmeter may have either 150 or 
300-volt scale, or both. The most valu- 
able feature of this instrument is the 
fact that accurate wattage measurement 
may be taken on a fluctuating load, as it 
is required to observe but a single point 
for such readings. 

The instrument is entirely self-con- 
tained and weighs less than fifteen 
pounds complete. 


ELECTRICAL REVIEW 
A Non-Swaying Mast-Arm. 


The gradual substitution of mast- 
arms for cross-suspensions in supporting 
street arc lamps has been due chiefly to 
three reasons. Mast-arms save an extra 
pole, make the streets more sightly and 
keep the lamps from swaying. This last 
has been by no means the least important 
point, as the ordinary span wire will 
sway considerably, thus causing the mov- 
ing shadows which should be entirely 
avoided in street lighting. The original 
“side mast-arms,” as still used in the 
New England states, showed all three 
advantages there, but when tried in the 
West they did not always avoid the sway- 
ing. It was soon found that the high 
winds of the Central West, acting on the 
lamp globe at the end of the long truss, 


would rock the whole fixture on the pole. 
To prevent this, guy wires were some- 
times run from the end of the mast-arm 
to neighboring trees. More recently such 
§xtures have been fitted with side braces 
slipped over the piping and fastened to 
the pole by lag screws. However, the 
small rounded edges of these screws have 
not proven adequate to withstand the 
strains caused by the wind acting at such 
a leverage, so the problem has remained 
a vexatious one. 

Now the Ajax Line Material Company, 
of Chicago, believes it has solved it in 
the Ajax “Rigid” mast-arm designed by 
Albert Scheible and shown herewith. 
This follows the old New England prac- 
tice as far as the truss proper is con- 
cerned, but adds distinctive western 
touches in a reinforced tail-cap at one 
end and a safety pulley at the other end 
of the fixture. The truss proper is sup- 
ported at the pole by a plate having two 
sleeves through which the piping passes 
and from which heavy bolts run to a 
girder-shaped strap ‘at the back of the 
pole. On tightening the bolts the sur- 
faces of this strap are drawn into the 
pole, thus giving flat bearings to with- 
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stand any swaying action of the fixture. 
The whole mast-arm is easy to erect, and 
the anchoring device can be readily 
lightened when the pole gradually dries 
out and shrinks, so as to maintain the 
rigidity of the fixture. 


sine at as 


“Just” Tungsten Lamps. 

Mr. Julius Auerbach, president of the 
Electrical Accessaries Company, New 
York city, has returned from his Euro- 
pean trip, where he spent six weeks in 
Budapest and Augsburg in behalf of the 
“Just” tungsten lamp, which his company 
is Importing into the United States. 

Mr. Auerbach is enthusiastic over the 
progress and numerous improvements 


AJAX “ Rratip” Mast-ARM. 


made in the quality of these lamps by the 
different factories. | | 

The Electrical Accessaries Company is 
now importing a full line of commercial 
“Just?” tungsten lamps in twenty-five, 
forty and 100 candle-power for 100 and 
120 volts, and fifty-candle-power lamps 
for 200 and 250 volts. 

Mr. Auerbach has been successful in 
making arrangements for large quantities 
of lamps to be shipped to the United 
States, and is able to ship promptly any 
quantity from New York stock. He 
states that the twenty-five-candle-power 
lamps will be a great step in advance to 
make the “Just” tungsten lamps still 
more popular. The most important de- 
velopments, of course, are the high-voltage 
lamps which Mr. Auerbach is bringing 
over. 

O 


Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., 
January 21, for the following electrical 
supplies: Miscellaneous supplies for 
delivery at New York, N. Y.; one five- 
ton electric truck for delivery at Wash- 
ington, D. C. 


fi 
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The Electric Machinery Com- 
pany’s Alternators. 

The . Electrice Machinery Company, 
Minneapolis, Minn., has developed a line 
of alternating-current generators in three 
distinct types: Engine type for direct 
connection to steam or gas reciprocating 
engines, in sizes from twenty-five kilo- 
watts, at 360 revolutions per minute, to 
500 kilowatts, at 150 revolutions .per 
minute; belted or water-wheel type, in 
sizes ranging from 100 kilowatts, at 900 
revolutions per minute, to 500 kilowatts, 
at 150 revolutions per minute; spherical 
or self-contained type for small plants, in 


ELECTRICAL REVIEW 


The stationary armature and revolving- 
field type of construction is used in all 
sizes and types of the Electrice Machinery 
Company’s alternators. The stationary 
armature carries the high-voltage wind- 
ing, and the exciting current of low volt- 
age is carried in the revolving field. 

The circular frame is made of iron and 
is of rigid construction, giving perfect 
freedom for circulation of cooling air cur- 
rents. In moderate-sized machines the 
ring is in one piece, but in very large ma- 
chines the ring is split horizontally. 

Referring to Fig. 1, which shows the 
assembly of these machines, the armature 


Fie. 1.—Parts oF ELECTRIC MACHINERY CoMPaNy TYPE MOTOR. 


sizes ranging from forty-five kilowatts, at 
1,200 revolutions per minute, to 150 kilo- 
watts, at 900 revolutions per minute. The 
standard voltages are 250, 500, 1,100, 
2,200 and 6,600, and the standard fre- 
quencies twenty-five and sixty cycles. 
These alternators are built for either one, 
two or three-phase service. 

Particular attention is called by the 
company to the system of ventilation ob- 
tained in the construction of these ma- 
chines. The revolving field has vents at 
intervals in the pole pieces which admit 
cool air from near the shaft up through 
the pole pieces inside of the field coil. 
These vents register with vents in the 
armature core, which are formed of cor- 
rugated spacers which obstruct the air 
very slightly. All alternators are sub- 


jected to severe factory tests before ship- 
ment. 


core is built up of thin steel segments, A. 
These are punched and notched to receive 
the coils and dovetailed for rigid sup- 
porting. The segments are rolled to re- 
move the burrs, annealed and japanned 
on both sides. The segments are assembled 
in the ring frame and clamped between 
rigid clamping rings. Ventilating spaces 
are maintained at short intervals in the 
assembled core by a spacer, R, which. it 
is impossible to displace. An effective 
toothed support is used at the ends of the 
core to support the teeth and prevent hum- 
ming and chafing of the coils. This is 
a punched steel strip, U-shaped, which 
allows circulation of the cooling air at 
the end of each tooth. 

The armature coils, F, are wound on 
forms of double-covered wire, G, without 
joints, and insulated entirely before being 
placed in the slots of the armature core. 
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The top of the slot is open, and the coil, 
with its insulation, may be placed in the 
slot without cutting and splicing the con- 
ductors. 

The revolving-field spider is of cast iron 
or cast steel of high magnetic quality and 
carries the poles, O, with the field-wind- 
ings, U. In very large alternators the 
revolving-field spider is split, but in mod- 
erate sizes it is in one piece. In the spider 
rim are square holes for receiving the pole 
anchors, Ih. 

The pole pieces are built up of sheet- 
steel punchinzs. T. these punchings being 
assembled on rivets, J and N, between 
wrought-iron end plates, M, with rounded 
corners. At the centre of the pole, punch- 
ings, H, are used, which have an anchor, 
L, with a rectangular hole, K, punched 
in it to receive a retaining key, P. Enough 
of these punchings are assembled together 
to form a square which is forced tightly 
into the square hole in the spider rim. 

The field coils are wound of double- 
covered square copper wire for the small- 
sized alternators, and of ribbon copper 
wound edgewise for the larger machines. 
The coil is placed on the pole before 
mounting the poles on the field spider, 
and the face of the pole overhangs on all 
sides and supports a brass collar, Q, which 
retains the wire or ribbon copper in place, 
projecting beyond it and serving as a pro- 
tection against mechanical injury. 

The brush-holder, Y, is of simple de- 
sign, with two brushes, X, bearing at dif- 
ferent angles, so that there is no tendency 
for the brush-holder to turn on its sup- 
porting stud, W. This also gives contact 
on the rings, Z, at two points well apart, 
so a flat spot on the ring will not make 
the voltage fluctuate and lights flicker. 
For large alternators two or three brush- 
holders are used on each collector ring. 

The bearings of belted and water-whecl, 
two-bearing and three-bearing type ma- 
chines, have split sleeves with covered oil- 
ring grooves and a spherical seat. 

A massive base is provided for large 
alternators, which supports the rings and 
pedestals on finished surfaces. The pedes- 
tals are doweled to the base, but the rings 
are not. At the inside of the foot of the 
ring two jack screws are provided, which 
work against a finished strip on the inside 
of the base. 

Heavy slide rails are provided for belted 
machines, fitted with lever and ratchet 


locked together for both rails. 

All fields are so designed that they can 
be fully excited with a 125-volt exciter. 
The exciters may be direct-connected to 
the alternator shaft or belted, as may be 
desired. 
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DOMESTIC AND EXPORT. 

TO HARNESS AMAJAC FALLS—Several well-known capitalists 
of Guadalajara, Mexico, are considering a project to harness the 
falls of Amajac for the production of electric power. The plan 
includes the establishment of a large plant to furnish power and 
light for all neighboring towns. 


MINNEAPOLIS WATER POWER LEASED—The Pillsbury- 
Washburn Flour Mills Company has leased the water power at the 
New Dam, in the Mississippi at Minneapolis, Minn., to the Minne- 
apolis General Electric Company for twenty-five years. It has taken 
nearly two years to perfect this new power, which will add 26.000 
horse-power to the St. Anthony Falls dams, about which the flour 
mills are grouped. 


BELL TELEPHONE OF CANADA—AII arrangements have been 
completed for the transfer to the Manitoba Government of the 
entire system of the Bell Telephone Company in the province for a 
consideration of $3,500,000, payable in four per cent government 
bonds. The transfer will be completed by January 15. This is a 
preliminary step to the acquirement of the Bell systems by Alberta 
and Saskatchewan. As in British Columbia, a public telegraph 
service is already installed; the telegraph system in the entire West 
is public. 

SUBWAY LINE FOR NEW YORK CETY—The Publie Serv- 
ice Commission has approved a new subway route, to be known 
as the Broadway-Lexington avenue route, and to extend from the 
Battery north beyond the Harlem river, and thence by two spurs 
into the Bronx. The commission has also approved a cross-town 
line on Canal street, designed to connect with the other route, 
and also with the present system, and to give a connection with 
the Manhattan Bridge, now building. The cost of the new sub- 
ways is estimated at $60,000,000. It is believed that the plans will 
be ready for advertising some time in March. As the city is in 
no position, however, to construct the subways with its own money, 
no actual move can be taken until the state legislature amends 
the Elsberg Rapid Transit law so as to permit of longer term 
leases, thus making subway building and operation more inviting 


to individuals. 


NEW PUBLICATIONS. 

WIRELESS TELEGRAPH STATIONS—The Navy Department, 
Bureau of Equipment, has published a list of the wireless telegraph 
stations of the world, including shore stations, merchant vessels 
and vessels of the United States Navy, corrected to August 1, 1907. 
The list is arranged alphabetically, according to countries, and 
gives the name of the station and its location, its call letter, the 
wave-length in metres, its range in miles, the system, owner, the 
service intended, and general remarks. 


PUBLIC SERVICE COMMISSION—The Public Service Commis- 
sion for the Second District of the state of New York has issued 
bulletins reporting on the following subjects: The matter of the 
complaint of Arthur W. Evans versus the Erie Railrodd Company; 
the matter of the petition of Frederick W. Bauer versus the Rock- 
land Railroad Company; the application of the Newburgh Light, 
Heat and Power Company, and the applications of. the Lockport 
Light, Heat and Power Company, the Lockport Gas and Electric 
Light Company and the Economy Light, Fuel and Power Company. 
In each of these pamphlets the opinion of the commission is given 


in full. 

NATIONAL ELECTRIC LIGHT ASSOCIATION PROCEEDINGS 
—The proceedings of the thirtieth convention of the National Elec- 
tric Light Association, held at Washington, D. C., June 4, 5, 6 and 
7, have been published. Vol. I contains a record of the papers, 
reports and discussions, and is illustrated with a frontispiece bear- 
ing the portrait of Arthur Williams. Vol. TI contains the com- 
mercial programme and the question box. The membership of the 
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asscciaticn is to be congratulated upon this accession to its litera- 
ture, and considering the immense amount of material involved, 
and the thoroughness with which every detail is worked out, the 
membership is fortunate in securing thus early the complete pro- 
ceedings. : 

OBITUARY NOTE. 

DR. COLEMAN SELLERS, whose death, on the evening of 
December 28, was announced in the last issue of the ELECTRICAL 
REVIEW, was one of the most distinguished engineers with whom 
the world has been familiar within the last fifty years. Dr. Sellers 
was born in Philadelphia. Pa., January 28, 1827. His success as 
a consulting engineer probably reached its greatest height in his 


handling of the problem presented by the harnessing of the water. 


power at Niagara Falls. At the age of eleven years he entered the 
academy of Anthony Bolmar, at Westchester, Pa., graduating from 
the academy in 1844. At the age of nineteen he entered the employ 
of the Globe Rolling Mills, in Cincinnati, Ohio, operated by his 
older brothers, Charles and George Escol Sellers. He returned to 
Philadelphia in 1856, and entered the firm of William Sellers & 
Company. making tools and similar appliances, becoming a partner 
of the firm in 1873. He retired in 1888, when the firm was incor- 
porated, the president being his son, Coleman Sellers, Jr. Dr. 
Sellers was the inventor of a great many tools and made many 
important discoveries in almost every branch of physics. He was 
the representative of America on the International Niagara Com- 
mission, and acted as consulting engineer for the Cataract Construc- 
tion Company, and was president and chief engineer of the Niagara 
Falls Power Company. Dr. Sellers was very active in philanthropic 
work in his native city, and one of the board of managers of the 
Franklin Institute. “In 1881 he was appointed to the honorary 
chair of mechanics in Franklin Institute, and was its president 
trom 1870 to 1875. In 1884 he was made president of the American 
Society of Mechanical Engineers. Besides being a member of the 
leading engineering societies of this country he was a member of 
the Institution of Civil Engineers and of the Institution of Me 
chanical Engineers, of Great Britain. He was also a member of 
the Geneva Society of Arts. In 1877 the Royal Norwegian Order of 
St. Olaf was conferred upon him by the King of Sweden, in recog- 
nition of his valued services in his profession. Dr. Sellers was a 
member of the American Philosophical Society, and was one of the 
founders, and for a time, president both of the Photographic So- 
ciety and the Pennsylvania Museum and School of Industrial Art, 


of Philadelphia. 


PERSONAL MENTION. 

MR. F. L. FULLAM, general superintendent of the Clinton Gas 
Light Company and of the Leominster Electric Light and Power 
Company, controlled by the Massachusetts Lighting Companies, 
has resigned. John F. Madden, superintendent of the Clinton plant 
has also resigned. 


MR. W. H. OWENS, who has been assistant to Superintendent 
M. L. Harry, of the Illinois Traction System, at Decatur, Ill., for a 
year, has tendered his resignation. Mr. Owens will go to his home 
in Baltimore, Md., for a short time and after will go to Chicago. 
Mr. Owens has been with the McKinley syndicate about six years. 


| DATES AHEAD. 


Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual mect- 
ing, Chicago, 111., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. Next meeting, 


Omaha, Neb.. January, 1908. 
Wisconsin Electrical Contractors’ Association. Next meeting, 


Milwaukee, Wis., January 15, 1908. 

Northwestern Electrical Association. Annual meeting. Milwau- 
kee, Wis., January 15-16, 1908. 

Ohio Independent Telephone Association. Next meeting, Colum- 
bus, Ohio, March 19, 1908, 
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ELECTRICAL SECURITIES. 

A good deal of underlying strength characterized last week's 
stock markets, the firm undertone becoming more marked as the 
week progressed. Monetary conditions steadily relaxed, and while 
there had been some apprehension concerning monetary restric- 
tions caused by year-end settlements, this worked out very happily. 
Forecasts as to the immediate future are more contlicting than 
ever, but there is unanimity on one point: There is little induce- 
ment for speculation, and any activity which will be noticed for 
some time will be in purely investment buying. In many quarters 
it is felt that the market is in a strong technical position, as the 
recent declines have brought prices down to basie conditions, and 
there are no widely extended marginal difficulties under which 
traders and investors are laboring. In fact, the speculative public 
is practically out of the market. 

Dividends have been declared upon the following electrical 
securities: Union Traction Company, of Indianapolis: semi-annvsl 
dividend of 2/3 per cent on the common stock, payable January 10. 
National Light, Heat and Power Company, New York: regular 
quarterly dividend of 14, per cent, payable to stockholders of record 
December 31. Cincinnati, Newport & Covington Light and Trac- 
tion Company; regular quarterly dividends of *, of 1 per cent on 
the common and 1% per cent on the preferred stock, pavable 
January 15. Jacksonville Electric Company; regular semi-annual 
dividend of 3 per cent on the common and preferred stocks, payable 
February 1, to stockholders of record January 14. Railway and 
Light Securities Company; semi-annual dividend of $3 ou the 
preferred stock, payable February 1, to stock of record January 15. 
New Orleans City Railway Company: annual dividend of 1 per cent 
on the common and semi-annual dividend of 214 per cent on the 
preferred, payable January 10. Minneapolis General Electric Com- 
pany; regular semi-annual dividend of 2 per cent on the common 
stock and 3 per cent on the preferred, payable February 1, to stock- 
holders of record January 15, 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JANUARY 4, 


New York: Closing. 
Allis-Chalmers common................0000. DON 
Allis-Chalmers preferred..................0.. 17 
Brooklyn Rapid Transit.................... 40% 
Consolidated Gas8............ 0... eee ee eee 98 
General Eleetrie..... onnaa eee eee ee 115 
Interborough-Metropolitan common.......... 6“4 
Interborough-Metropolitan preferred......... Is 
Kings County Electric................00000. s5 
Mackay Companies (Postal Telegraph and 

Cables) common............. 0.00 eee ee 56 
Mackay Companies (Postal Telegraph and 

Cables) preferred. .....0....0. 0.0002 eee 62 
Manhattan Elevated..............0.000000 ee. 117 
Metropolitan Street Railwav.............00. 20 
New York & New Jersey Telephone.......... 102 
Western UUIO Miss i. cris ad race Soho kaa LN 55l 
Westinghouse Manufacturing Company...... 4} 14 


The annual meeting of the stockholders of the Consolidated 
Gas Company of New York will be held January 27 at noon. 
Books close January 11 and reopen January 28, 


Boston: Closing, 
American Telephone and Telegraph........ 1011; 
Edison Electric Hluminating............... 205 
Massachusetts Electric. ...........0.....00. 43%, 
New England Telephone. .................-. 105 
Western Telephone and Telegraph preferred. 53 

Philadelphia: Closing. 
Electric Company of America............... Wi, 
Electric Storage Battery conimon........... 30 
Electric Storage Battery preferred.......... 30 
Philadelphia Electric. .......0 0.0.0.0... 22 008. DTS 
Philadelphia Rapid Transit................. 121} 
United Gas Improvement...............0005 Pm oor 


Directors of the Electrie Company of America have declared 
the regular semi-annual dividend of 3! per cent, payable February 
3 to stock of record January 10. The board also decided to call 
a epecial meeting of stockholders to be held January 30 to author- 
ize the exchange of Electric Company of America stock for the 


American Gas and Electric Company bonds. 


Chicago: Closing. 
Chicago Telephone.......... Sent E N E 1091., 
Commonwealth Edison...............20006- x0) 
Metropolitan Elevated preferred........ boiled 46 
National Carbon common,..........0...8+65 35 


National Carbon preferred............005: . 100i. 
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The South Side Elevated averaged 119.758 passengers carried 
daily for the month of December, an increase of 24.576. The aver- 
age number of passengers carried daily, during December, on the 
Northwestern Elevated waa 105,958, an increase of 11.054; on the 
Metropolitan Elevated 147,723, a decrease of 8,067. 


ELECTRIC LIGHTING. 
KENTWOOD, LA.—E. B. Kennon, proprietor of the town electric 
light and power plant, is making a number of improvements to the 
system. 


ST. PAUL, MINN.—The assembly has accepted the bid of the 
St. Paul Gas Light Company to furnish both gas and electric lights 
for street lighting. 


HOLYOKE, MASS.—The city lighting department has awarded 
to the General Electric Company a contract for a $45.000 turbo- 
generator to be installed in the city Hghting plant. 


HARRISBURG, PA.—The Eureka Light, Heat and Power Com- 
pany, one of the recently chartered Philadelphia concerns, has filed 
an increase of capital stock from $16.500 to $50.000. 


RICHTON, MISS.—The electric lighting system recently com- 
pleted by the Richton Electric Light Company, with S. E. Shannon, 
of Hattiesburg, manager, has been placed in operation. 


WELLES, N. Y.—A mortgage has been filed for $40,000. given 
by the Broadalbin Electric Light and Power Company to Jere- 
miah Keck as trustee, to cover the issuance of $40.000 of gold bonds. 


PASADENA, CAL.—Instead of the $200,000 which it was 
originally planned to raise for the enlargement of the municipal 
electric light plant, the city council has decided to reduce the amount 
to $50,000. An election for the purpose of voting on the proposition 
will be held late in January. 


MONROVIA, CAL.—The contract for the installation of a new 
plant at the city wells has been awarded the Edison company by 
the city council. The price is $11,450. Power is to be furnished 
at the rate of one cent ver kilowatt-hour between 11 rP. m. and 6 
A. M.; two cents between 6 a. M. and 6 r. M., and three cents for 
the remaining six hours. 


RUTLAND, VT.—At a meeting of the citizens of the village of 
Moretown it was voted to have the streets of the village lighted by 
electricity, and a contract has been made with the Moody-Almon 
company to furnish power for that purpose for a term of tive years. 
An organization was perfected under the name of the Moretown 
Village Lighting Association. l 


ATHOL, MASS.—The annual report of the Athol Gas and Elec- 
tric Light Company shows the following figures: Total assets and 
liabilities, $129,601.30; capital stock, $30,000; bonds issued, $30.000; 
profit and loss balance, $25,976.30; operating expenses (pas), 
$9455.90; operating expenses (electric), SP .084. 12: income, $33. 
83.73; interest paid, $2.500; dividends declared, $3,500, 


LIVINGSTON, MONT.—The Madison River Power Company has 
petitioned the common council to submit to the voters of Living- 
ston the question as to whether or not the company shall be 
granted a franchise to furnish light and power. The proposition 
will be voted on at a special election to be held February 4. The 
Livingston Light and Power Company has furnished the city list 
and power for several years. 


LEWISTON. ME.— The Auburn Electric Light Company an- 
novnces that beginning January 1. 1908, the price on meter-rate elec- 
trie lights in Lewiston and Auburn has been reduced from nine 
cents per kilowatt-hour to eight cents per kilowatt-hour. Seven years 
ago the price of lights was twenty cents per kilowatt-ħour and the 
next`year was reduced to fifteen cents. At that time the present 
owners took charge and the price was made ten cents per kilowatt- 
hour. 


SCRANTON, PA.--The Lackawanna Light Company has filed a 
refunding and extension mortgage on which it proposes to borrow 
$2.500.000. The United States Mortgage and Trust Company is 
named as trustee, and the plant on Sanderson avenue, with the 
machinery and all extensions that may be made in the future, is 
mortgaged. The company proposes to secure an issue of five per 
cent gold bonds, due on July Æ. 1927, on whith interest: will be 


payable January land July b 
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ELECTRIC RAILWAYS. | 
HAYWARD, CAL.—Charles Heyer, chairman of the town 
trustees, has signed the ordinance giving the Oakland Traction Com- 
pany the right to lay double tracks into town over Castro street. 


TULSA, OKLA.—Work on the Bartlesville-Dewey interurban 
railway is now under full headway and the road will be com- 
pleted in a few weeks. The distance is five miles. This is the 
first interurban to be built in eastern Oklahoma. 


DANVILLE, ILL.—A thirty-year franchise has been granted the 
Danville & Southeastern Railway Company by the city council. 
The company purposes connecting with the proposed interurbans 
from Terre Haute, Clinton and intermediate Indiana towns. 


ASHEVILLE, N. C.—Engineers have begun the preliminary sur- 
vey for the building of the proposed electric road from Asheville to 
Hendersonville. The contract for the building of this line has been 
let and it is said that there will be no delay in its construction. 


STREATOR, ILL.—The council has granted a franchise to the 
Chicago, Ottawa & Peoria Railway for the construction of an elec- 
tric line through Streator. This project is a part of the Illinois 
Traction System's plan for its road from Ottawa, via Morris, to 
Joliet. 


LAWRENCE, MASS.—It is reported that the Southern New 
Hampshire Street Railway Company has been or is about to be 
taken over by the Boston & Northern Street Railway Company. 
The report is that the Southern New Hampshire tracks are to he 
connected with the Boston & Northern tracks at Hampshire street. 


PROVIDENCE, R. I—The North Smithfield town council has 
formally approved the franchise renewal made between the town 
and the New York, New Haven & Hartford Railroad, or the Rhode 
Island Company, for the running of electric cars through the town. 
The company is to pay $200 per annum for the privilege, according 
to the agreement. 


UTICA, N. Y.—tThe first trolley road constructed in the Adi- 
rondacks has been placed in operation. This is the line between 
Lake Clear Junction and Paul Smith’s. The new road has been 
constructed by the Paul Smith’s Electric Company and is seven 
miles in length. The grade is about one per cent, and the route 
is through one of the finest forests in the state of New York. 


WOODBURN, ORE.—Plans are under way for the construction 
of an electric railway to connect Woodburn with the main line of 
the Oregon Electric Railway at West Woodburn. Frank Robertson, 
of Portland, has submitted a proposition for building and operat- 
ing the road, traffic connections to be made with the Oregon line. 
It is planned to have the line in operation within ninety days. 


ASOTIN, WASH.—Frank McKean is representing the financial 
interests of a proposed electric railroad. The proposed electric 
line will be about sixty miles in length, costing in the neighborhood 
of $2,400,000. In order to carry out the project the property 
holders are obliged to subscribe twenty per cent of the stock. The 
company will be incorporated at once, and the work will begin in 
about six months. It will take two and one-half years to complete 
the project. . 


FRANKFORT, KY.—With the announcement that the Evansville 
& Henderson Electric Railway has increased its capital stock from 
$10,000 to $100,000 comes the assurance that the proposed line 
will certainly be built. A decision from the Federal court at 
Indianapolis on the right of the company to use the Henderson 
bridge, under the public highways acts of Indiana and Kentucky, 
is the only thing lacking. The Tennis Construction Company will 
build the road. 


HOLYOKE, MASS.—An order has been issued by the railroad 
commissioners approving the putting out of 936 shares of additional 
capital stock, amounting to $93,600 at par value, by the Holyoke 
Street Railway Company, as an amount reasonably necessary for the 
cancelation of outstanding bonds issued by the Amherst & Sunder- 
land Street Railway Company, the payment of which has been 
assumed by the Holyoke company. The board fixes the price of the 
new stock at $125 per share. 


BOSTON, MASS.—The Boston & Eastern Interurban Electric 
Railroad Company, which desires to construct a high-speed electric 
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line between Boston and Beverly, has filed with the railroad com- 
missioners a petition for a hearing upon its proposed change of 
route for entrance into Boston. The new plans call for a tunnel 
beneath the harbor and a terminal station in Post-Office square in 
place of a physical connection with the Boston Elevated at Sullivan 
square, Which plan was rejected by the commission last summer. 


MILLVILLE, N. J.—It is rumored that a Buffalo syndicate will 
construct a trolley line from Millville to Ocean City next spring 
and summer. Some months ago a franchise was granted by the 
council for the proposed work and the right of way was secured 
from the property owners. The proposed line is thirty-six miles in 
length—the shortest possible distance from Millville to Ocean City 
by land. The line will embrace en route Cumberland, Hunter's 
Mills, Head of River, Tuckahoe and Petersburg. The survey kas 
been completed. 


DEFIANCE, OHIO—The city council has granted a twenty-five- 
year franchise to the Haymaker Electric Railway project, which 
includes the proposed Detroit, Defiance & Fort Wayne and the 
proposed Defiance, Paulding & Fort Wayne railways. The latter 
company now owns eight miles of the old Wabash & Erie canal 
between Defiance and Fort Wayne. The council also accepted the 
bids of the Toledo, Wabash & St. Louis for carrying passengers 
through the city. This is the project Charles A. Nauts and C. D. 
Whitney, of Toledo, and eastern men are interested. 


BAY CITY, MICH.—William Perkins and J. Allerdyce, of Detroit, 
are working to revive the scheme for an electric railway between 
this city and Detroit. They have purchased the right of way for a 
portion of the road, which was laid out by the promoters of the 
Bay City, Caro & Detroit electric line in this county. Perkins & 
Allerdyce have taken up all the notes which the old concern gave 
and secured deeds for the right of way. They have also purchased 
a tract of land near the city limits which will be used for a ter- 
minal for their line. Construction work will start in March. 


WORCESTER, MASS.—The Worcester & Holden Street Railway 
has been sold to the Worcester Railways and Investments Company, 
which is controlled by the New England Investment and Security 
Company, of Boston. All the old officers were replaced by a new 
board. The road now becomes a part of the Worcester Consolidated 
system. The new officers are: President, Francis H. Dewey, 
Worcester; vice-president, L. S. Storrs, Boston; treasurer, L. Can- 
dee, Boston; clerk, J. T. Harmer, Boston; general manager, E. G. 
Connette, Worcester. The remaining director is B. W. Warren, of 
Boston. 


DENVER, COL.—The Denver-Boulder electric line of the Colo- 
rado & Southern Railway will be in operation by May 1. Poles for 
most of the distance are in place and rails are being laid on some 
parts of the grade. Pending the building of the Twenty-third 
street viaduct by the Denver City Tramway Company, over which 
the electric cars of the Colorado & Southern will enter the city, 
the cars will come into town over the Globeville tracks of the 
Tramway. Difficulty in securing structural steel is delaying the 
construction of the viaduct. Poles have been erected for a branch 
line to Eldorado Springs from the main line. A half-hour car serv- 
tce will be given the resort during the summer. 


SHELBYVILLE, ILL.—The constitution and by-laws of the 
Mattoon, Shelbyville, Pana & Hillsboro Traction Company, that 
proposes to run an interurban line between Mattoon and Hillsboro, 
have been filed. Publication has also been made in the city papers 
of the franchise that will be asked of the city council permitting 
the company to run the line the entire length of the main street. 
It is believed the franchise will be granted as the majority of 
property owners along the proposed right of way have given their 
consent to it. The towns along the route have also granted fran- 
chises and the right of way is readily being secured. The line, it 
is expected, will be completed within two years. 


ALLENTOWN, PA.—The Slate Belt electric road, running from 
Nazareth to Bangor, a distance of fourteen and one-half miles, and 
connecting at the former place with the Lehigh Valley transit road, 
and at the latter place with the Portland road, has passed into the 
hands of the bondholders, who effected an organization by electing 
George K. Moser, of Noxin, Wyoming county, president, and Dennis 
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G. Gerberich, of this city, general manager. The other officials 
are still to be appointed. The road was built ten years ago by 
George H. Wolle, of Bethlehem, and a syndicate of capitalists. It 
never was a paying concern. The Slate Belt line connects Naz- 
areth, Belfast, Wind Gap, Pen Argyle and Bangor. 


BETHLEHEM, PA.—At a meeting of the stockholders of the 
Slate Belt Electric Street Railway Company arrangements were 
effected with the bondholders for the settlement of the affairs of 
the corporation and a reorganization of the company. The resigna- 
tion of the old board was accepted and the following board of 
directors was elected: Charles M. Dodson, of Bethlehem; Frank 
M. Horn, of Catasauqua; A. S. Keck, of Allentown; Walter E. 
Keck, of New York; George K. Moser, Noxen; W. W. Doughten, of 
Philadelphia; H. E. Rogers, of New York; Geo. H. Wolle, of 
Bethlehem; Alan Dodson, of Bethlehem. The following officers 
were elected: George K. Moser, president; Walter Keck, treasurer; 
H. E. Rogers, secretary. 


RICHMOND, IND.—Another step toward securing through trac- 
tion service between St. Louis and Pittsburg is about to be taken 
in the construction of a line from Evansville to Vincennes and Sul- 
livan, where connection will be made with the Terre Haute, In- 
dianapolis & Eastern for points in Eastern Ohio by way of Rich- 
mond. James Murdock, former owner of the Richmond line, and 
Winfield T. Durbin, former governor of Indiana, are interested in 
the plan. With this link constructed there will remain little to be 
done to complete the stretch of track from the chief city of Missouri 
to the chief city of Western Pennsylvania, also affording connection 
for many important points, notably Detroit, Mich.; Toledo, Ohio; 
Cincinnati, Ohio, and Cleveland, Ohio. 


TACOMA, WASH.—Construction work on the new electric line 
between Anacortes and Sedro-Woolley has been begun. The work 
was started in each of the cities, the intention being to complete 
the terminals first and give each of the cities local traction serv- 
ice ere the connecting link between the two places is built. B. J. 
Weeks, former manager of the Pacific Traction Con»pany, and 
general manager of the Anacortes Development Company, which 
has the building of the Anacortes-Sedro-Woolley line in charge, 
has been working steadily with a large force of surveyors since 
early in October laying out the new line and perfecting the mechan- 
ical end of its operation. The electric line now under construc- 
tion will have a length of twenty-two miles, and will drain the 
commerce of the Skagit Valley. The road will cost about $30,000 
a mile and will be completed in thirty months. H. B. Spear, 
president of the Western Architectural and Engineering Company, 


of Tacoma, is consulting engineer. 


SEATTLE, WASH.—Construction work on the Priest Rapids 
Railway Company’s line, from the Waterville district to Kenne- 
wick, along the Columbia river, will begin early next spring. W. 
R. Rust, president of the company, who is now in Europe, will start 
the work on his return. The Priest Rapids Railway will be operated 
by electricity furnished by the big power plant now building on 
the west bank of the Columbia, seven miles above the proposed 
crossing of the North Coast and twenty-five miles below the Mil- 
waukee crossing at West Beverly. The power plant, which is owned 
by the Hanford Irrigation and Power Company, will generate 
10,000 horse-power, part of which will be used in supplying water 
for the new irrigation area. A contract running thirty years has 
been signed with the Priest Rapids Railway to furnish power for 
the road. The new electric railway will connect with the Northern 
Pacific, the Great Northern, the Chicago, Milwaukee & St. Paul, 
the North Coast and the Portland & Seattle. It will be 136 miles 
in length when completed. It will run up the Columbia river from 
Kennewick to the new town of Hanford, crossing the river at 
Priest Rapids and extend to the Waterville country, tapping the 
Wheat lands of Douglas county and in time will become the prin- 
cipal north and south commercial artery of the state. The surveys 
of the proposed line have been completed and filed in the United 
States Land Office. Important stretches of right of way have been 
secured, so that construction work may begin within a short time. 
The officers of the company are: W. R. Rust, president; M. B. 
Haynes, vice-president; E. H. Guie, secretary; H. K. Owens, chief 
engineer, 
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NEW INCORPORATIONS. 

AUGUSTA, ME.—Monson Light and Power Company, Monson. 
To furnish gas and electricity. $50,000. President, H. W. Waite, 
Brookline, Mass.; treasurer, G. F. Barnard, Worcester, Mass.; 
clerk, F. H. Crane, Monson. 


GREELEY, COLO.—The Greeley & Denver Railway Company 
has filed articles of incorporation with a capital of $50,000. The 
object of the company is to build an electric railway between 
meeley and Denver and into the Crow creek country east of here 
and furnish electrical power. The road is to run through Weld, 
Adams and Arapahoe counties. The incorporators are: J. D. 
Houseman, Max Straus, J. S. Flower, James Williams, H. G. Clark, 
J. F. Church, all of Denver, and John C. Mosher, B. D. Wyatt, E. 
J. Decker, G. M. Houston, Mayor Green and John M. B. Petrikin, 
of Greeley. 

NEW MANUFACTURING COMPANY. 

BALTIMORE, MD.—The Maryland Railway Supply Company has 
been incorporated for the purpose of acquiring and developing 
patented inventions. The incorporators are: Nelson E. Perin, T. 
Edward Hambleton, Jr.; Thomas D. Claiborne, Thomas W. Boykin 
and T. Rowland Slingluff, and the authorized capital is $30,000. 


INDUSTRIAL ITEMS. 

THE DIRECT UNITED STATES CABLE COMPANY, New York 
city, is distributing to its patrons its customary daily calendar. 

THE GERMANIA ELECTRIC LAMP COMPANY, 420 Ogden 
sireet, Newark, N. J., has published a new catalogue devoted to 
standard and reflector types of incandescent lamps. 

THE WAGNER ELECPRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has issued bulletin No. 78, devoted to transformers. 
The company manufactures a complete line of transformers for all 
purposes, all frequencies and all trarsformation voltages. In addi- 
tion to the descriptive matter, there is some historical data which 
will be found of interest to every one concerned in electrical devel- 
opments. 

THE WESTERN ELECTRIC COMPANY, 463 West street, New 


` York city, has issued a very complete catalogue devoted to tele 


phonic apparatus and supplies. This catalogue will be found of 
great value to those interested in telephone apparatus, as it is 
really a comprehensive directory of every detail utilized in teile- 
phone construction and exchange work. Au alphabetical index 
makes the finding of any article very easy, and there is also a 
complete index giving list numbers and code words. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has is- 
sued bulletin 2027, entitled “The Hydroelectric Plant at Trinity 
River, California.” This plant is located in the central part of 
Trinity county, Col., two miles below the town of Junction City. 
Canon creek, from which the water used for power is obtained, 
flows into the Trinity river, having a drainage area of fifty-two 
square miles. The water is delivered to the turbines through 
ditch sections and open flumes having a total length of 5,250 feet, 
and a tunnel 1,821 feet long. The plant has an effective head of 
600 feet. There are two penstocks, each 1,165 feet long. The 
power-house is equipped with Allis-Chalmers electrical machinery, 
consisting of two three-phase, twenty-five-cycle, 750-kilowatt gener- 
ators, seven step-up transformers and auxiliary. The plant is Je- 
scribed very completely in this bulletin, which will be sent upon 
request to those interested. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
manufactures a complete line of horizontal edgewise instruments 
for switchboard service, including ammeters, voltmeters, single- 
phase wattmeters, polyphasg wattmeters, frequency indicators and 
power-factor indicators, Bulletin No. 4551, 1ecently issued by the 
company, illustrates and describes the various types giving dimen- 
sion sketches and a complete set of full-sized scales. The watt- 
meters, power-factor indicators and frequency indicators are con- 
structed on the direct-reading dynamotor principle; the ammeters 
and voltmeters on the well-known Thomson inclined coll principle. 
All the instruments are of uniform size, thus giving a pleasing 
appearance when installed. The horizontal edgewise design has 
been adopted for the majority of high-grade work, since it was first 
introduced some years ago. While primarily designed for alter. 
nating-current service, the voltmeters, ammeters and wattmeters 
can be used with good results on direct current. 
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Directory of Electrical and Allied Engineering | 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
_ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building. 29 West 
Thirty-ninth street, New York city. Meetings second Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHAN[CAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 

AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 


Secretary, Dr. 


ANTS’ ASSOCIATION. Secretary, Elmer M. White, treasurer - 


Birmingham Railway, Light and Power Company, Birmingham, 
Ala. . 
AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, W. W. Freeman, vice-president and general manager 
Edison Electric IHuminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronjo, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 


N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Stanley, Royal Insurance Building, Mon- 
treal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. ElHott, Claus Spreckels Building, San 
Francisco, Cal. Monthly meetings, San Francisco, first Thurs- 
day of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, C. B. Cheadle, Joliet, IIll. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West Thirty- 
ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. S. Norton, Indianapolis. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. - 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, Charles West, Allentown, Pa.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. Annual meet- 
ing, Chicago, 111., January 21-23, 1908. 


IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiscr. 
Dubuque, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 


Secretary, L. D. Mathes, Dubuque, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAII: 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. . 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec 
retary, A. A. Burch, Battle Creek, Mich. 


MISSOURI STATE ELECTRIC LIGHT ASSOCIATION. Secretary. 
C. C. Pierson, St. Charles, Mo. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, George Schweer, Windsor, Mo. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 
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NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. 

NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Frederic P. Vose, 1343 Marquette Building, Chicago. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. 

NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. Next meeting, Omaha, 
Neb., January, 1908. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. Next annual meeting, March, 1908. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. = Secretary, R. 
N. Kimball, Kenosha, Wis. Next annual meeting, Milwaukee, 
Wis., January 15-16, 1908. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
O. O. Welsheimer, Columbus, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Ballard, Cleveland, Ohio. 
OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 

Currie, Akron, Ohio. 

OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulct, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


Secretary, 


Secretary, 
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PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 

RAILWAY SIGNAL ASSOCIATION. 
Bethlehem, Pa. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26, 1908. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-Treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary. R. B. Stichter, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION.  Secretaryv-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. See- 
retary, W. S. Boyd, 382 Ohio street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section).. Sec- 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, il. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION, Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Secretary, C. C. Rosenberg, 


Week of December 31. 


874,938. MACHINE AND APPARATUS FOR MANUFACTURING 
FILAMENTS FOR ELECTRIC INCANDESCENT LAMPS. 
Francis M. F. Cazin, Hoboken, N. J. An exhaustible chamber 
with concentrically arranged squirting mouth for squirting a 
core and cover and means for giving the filament its final 
shape. 

874.941. ELECTRIC CLOCK. Ulysses L. Collins, St. Louis, Mo., 
assignor to Collins Electric Clock Company, St. Louis, Mo. A 
spring-driven electrically wound clock. 

874.944. ART OF ELECTRIC SMELTING. Frank Creelman, New 
York, N. Y., assignor to the Willson Carbide Works Company 
of St. Catherines, Limited, St. Catherines, Canada. The heat- 
ing current is maintained constant independently of internal 
resistance changes. 

514.955. SPARKING MECHANISM FOR EXPLOSION ENGINES. 

| Louis A. Gianoli, Paris, France. A magneto igniter. 

874.979. TROLLEY-HARP. William J. Murphy, Bridgeport, Ct.. 
assignor to Frank B. Kennedy, New Haven, Ct. The harp is 
split for receiving the axle of the wheel. 

874,990, MULTIPLE-VOLTAGE SYSTEM OF MOTOR CONTROL. 
Wiliam H. Powell, Norwood, Ohio, assignor to the Bullock 
Electric Manufacturing Company. The motor field excitation 
is increased before increasing the applied voltage. 

815.017. ELECTRIC TIME-SWITCH. John C. Van Slyke, Fort 
Collins, Col. A spring-opened, clock-controlled switch. 

875,028. TRAIN-STOP FOR ELECTRIC RAILWAYS. Ernst Wolt- 
man, New York, N. Y. The potential of any section of the 
road may be lowered when the signals are set at danger. 

875.029. ELECTRIC SWITCH. James J. Wood, Fort Wayne, Ind. 
A double-break, brush-contact switch, the pressure on the four 
contacts being equalized. 

875.030. SWITCH FOR ELECTRIC METERS. 
Fort Wayne, Ind. A switch opened by a cam. 

875,035. ELECTRICAL IGNITING DEVICE FOR GAS-STOVES. 
Vincent C., de Ybarrondo, Los Angeles, Cal. A spark igniter. 


James J. Wood, 


S75.08L. TELEPHONE-DICTATING SYSTEM OR APPARATUS. 
John W. Kelly, Jr.. Camden, N. J., assignor to General Acoustic 
Company, An intercommunicating office system, 

875.091. ELECTRICAL ALARM DEVICE. Burnett Menkin, New 
Haven, Ct. The ringing cireuit is closed by a relay con- 
trolled by a second circuit. 

$75.105. ELECTROLYTIC RECEIVER. Fred C. Pickett. Kansas 
City. Mo. A wire with fattened split end covered with an 
envelop of viscid materjal. 
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875.120. AUTOMATIC ELECTRIC BLOCK-SIGNAL. Wiliam A. 
D. Short, Lexington, Ky.. assignor to Continental Signal Com- 
pany. A motor-actuated system, the signals being controlled 
by magnetic clutches, 

875.1388. TELEPHONE-TRANSMITTER. Christian Umbach, New 
York, N. Y. assignor to Western Electrie Company, Chicago, 
Iti, The diaphragm and conducting button @re attached at an 
angle. 
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875,156. TELEPHONE-TRANSMITTER. Henry P. Clausen, Chi- 
cago, Ill., assignor to American Electric Telephone Company, 
Chicago, Ill. A double diaphragm transmitter. 


875,178. ELECTRIC MOTOR. Dugald C. Jackson, Madison, Wis. 
A single-phase motor with armature circuits having different 
time constants. 


875,179. ALTERNATING-CURRENT MOTOR. Dugald C. Jackson, 
Madison, Wis. The armature of a motor, having independent 
circuits with different constants, is exposed to a single-phase 
alternating field. 


875,198. ELECTRIC BOND FOR RAILS. Frank M. Marcy, 
Worcester, Mass. The bond is inserted in a pocket in the 
terminal which is then compressed. 

875,205. ELECTRIC REGULATION. Morris Moskowitz, New 
York, N. Y., assignor to the United States Light and Heating 
Company, New York, N. Y. A contro] system for train lighting 
or similar service. 


875,178.—ELECTRIC MOTOR. 


875,207. FIELD-MAGNET. Wiliam D. Pomeroy, Norwood, Ohio, 
assignor, by mesne assignments, to the Bullock Electric Com- 
pany. A separately removable compressible seat is supplied 
for one end of the field coil. 

875,213. SECONDARY OR STORAGE BATTERY. Hugh Rodman 
and George M. Howard, Philadelphia, Pa., assignors to the 
Electric Storage Battery Company. The active material is made 
by forming lead or lead oxid containing an insoluble sulphate. 


875,215. TROLLEY-POLE. Frederick M. Ross, Newport, Ky. A 
pivoted trolley base. 

875,279. JUNCTION OR CONNECTING BOX. John A. McCoy, 
Somerville, Mass. The connecting clips project in two channels 
in the junction box. 


875,207. —F1ELD- MAGNET. 


875,280. ADJUSTABLE HANGER FOR ELECTRIC LIGHTS. 
James McGavin, Springfield, Il]. The excess cord is wound on 
a sheave. 

875,284. GRANULAR FURNACE. Henry N. Potter, New Rochelle, 
N. Y., assignor to George Westinghouse, Pittsburg, Pa. The 
heating resistance is clamped between refractory electrodes 
and a hollow refractory body passes through the furnace. 


875,313. BLOCK-SIGNAL APPARATUS. . Alexander Bevan, Provi- 
dence, R. I. A register is attached to the signal box for indi- 
cating the number of cars in the block. 

875,357. LAMP-SOCKET. Walter R. Lambert, London, England. 
A method of construction. 

875,376. HANDLE FOR ROTARY SNAP-SWITCHES. Johann G. 
Peterson, Bridgeport, Ct., assignor to the Perkins Electric 
Switch Manufacturing Company, Bridgeport, Ct. A spring is 
contained within the handle. 
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875,394. ELECTRIC HEATER. August Voelker, Berlin, Germany. 
A cartridge heater. 


875,406. SWITCH. Christian N. Bergmann, Allegheny, Pa. The 
blades are inserted in a slot in the holding bar and clamped 
in place by screws. 


875,410. PRINTING-TELEGRAPH RECEIVER. John Burry, 
Ridgefield Park, N. J. A system utilizing a number of circuits. 


875,418. ELECTRIC SIGNALING. Dorabji M. Daboo, Bembay, 
India. A system for electrically operating signals and track 
switches. 


875,472. INDUCTION-COIL AND BOX FOR EXPLOSION-EN- 
GINES. Richard Varley, Englewood, N. J., assignor to Varley 
Duplex Magnet Company. A method of constructing an induc- 
tion coil and box. 


875,534. MAGNETO IGNITING DEVICE FOR EXPLOSIVE-EN- 
GINES. Henri de La Valette, Paris, France. An oscillating- 
field igniter. 
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875,581. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry D. 
James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Independently operated switches 
control the armature resistances. 


875,582. MULTI-VOLTAGE SYSTEM OF ELECTRIC-MOTOR CON- 
TROL. Henry D. James, Pittsburg, Pa., assignor to Westing- 
house Electric and Manufacturing Company. Manually operated 
means for selectively governing the operation of starting 
switches. 


875,583. METHOD OF CONTROL OF ELECTRIC MOTORS. Henry 

D. James, Pittsburg, Pa., assignor to Westinghouse Electric 

and Manufacturing Company. The motor is switched from one 
circuit to another without being completely disconnected. 


875,584. MULTIPLE-VOLTAGE SYSTEM OF CONTROL. Henry 
D. James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A system which prevents the motor 
from being changed from a high-voltage to a low-voltage circuit 
until the counter-electromotive force has been sufficiently re 
duced. 
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875,583.—METHOD OF CONTROL OF ELECTRIC MOTORS. 


875,596. TROLLEY-POLE RETRIEVER. Luther M. Perkins, Ta- 
coma, Wash. A pneumatic retriever. 


875,643. PRINTING-TELEGRAPH. John C. Barclay, New York, 
N. Y., assignor to Western Union Telegraph Company, New 
York, N. Y. A system operated by pulsatory currents, the 
printers being controlled by prolonged pulses. 


875,660. PRINTING-TELEGRAPH. Frederick J. Haig, Hyati 
ville, Md. A step-by-step system, the printer returning to 
initial position at the end of each signal. 


$75,663. SYSTEM OF CONTROL. Henry D. James, Pittsburg, F>. 
assignor to Westinghouse Electric and Manufacturing ane 
pany. A multiple-voltage system in which the voltage applied m 
the field circuit is increased as the armature is chang fro 
lower to higher potential circuits. 
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ILLUMINATING ENGINEERING SOCIETY. 

At the annual meeting of the Hluminating Engineering 
Society, Which was held in New York on Friday, January 10, 
the progress which had been made during the vear was reviewed 
both by the outgoing president, Dr. C. H. Sharp, and the new 
president, Dr. Louis Bell, and a discussion on what were thought 
to be desirable lines of working took place. It is well, at this 
time, to call attention to the good work which has been accom- 
plished during the past two vears by the society, as this, in 
some quarters, does not seem to be realized. 

As was pointed out by Dr. Bell. the aim of the society when 
it was organized was to advance the science and art of illumina- 
tion by bringing together all those interested in artificial illu- 
Certainly the record for the past two vears shows 
No other 


mination. 
how much good has been accomplished in this wav. 
society could bring together electrical engineers, architects, fix- 
ture dealers, gas engineers, men interested in acetylene, and 
representatives of all the other industries having to do with 
artificial illumination. The various discussions which have taken 
place at the section meetings of the society are evidence of 
how much has been done in this direction. Until this society 
was organized there was no common meeting where these varied 
interests could come together and show to one another the ends 
toward which each is working. Previously there had been much 
sharp criticism by one interest of another. which criticisin 
unfortunately was not infrequently based on misconceptions, 
This has largely given wav to a disposition to understand what 
are the ideals of each branch of the art and to good-natured 
criticisms where there is an honest difference of opinion, Such 
a condition of affairs is a matter for rejoicing since the general 
state of the practice of artificial illumination is not what it 
should be, and until those interested in lighting methods can 
show a united front before the public not very much general 
improvement can be hoped for. Tt is in this way possibly that 
the greatest benefit of the Hluminating Engineering Society is 
to be secured, 

In addition to this the work of members of the society in 
conducting original research and in publishing valuable papers 
giving the results of illuminating installations of many types 
has contributed largely to the literature of illumination and 
has put in the hands of those actively engaged in the study of 
problems in lighting. data which previously were not obtainable. 
In this field also the work of the society will be of the greatest 
help, particularly since we are now_in a period_in which new 


sources of light arecbeing brought out abott whieh not much 


95 


96 ELECTRICAL REVIEW 


is generally known, and every one is seeking for information 
respecting their use. 

The record of the last two years certainly justifies the organ- 
ization of the society, and the good work which has been done, 
as well as the many opportunities before the members for 
further efforts, seem to indicate clearly that in the future it is 
destined to take a position even more influential than that 
which it now occupies. If this is to be done, of course it is the 
duty of every member of the society to put a shoulder to the 
wheel for the good of the general cause, and there should be no 
relaxation of effort until this country, which is already the most 
lighted, will also be recognized as the best lighted, in the world. 


HOW DOES LIGHT AFFECT SELENIUM? 

In the Errerrican Review of October 12 was described a 
new type of selenium cell devised by Mr. William J. Hammer in 
order to avoid the unreliability of selenium cells of the usual 
type. The most important feature of this cell was the enclosing 
of it in a glass or quartz tube which was then exhausted so as 
to remove all moisture from the tube. Cells constructed in this 
wav, Mr. Hammer states, are far more regular in their behavior 
than the older type of cell in which the prepared laver of 
selenium is not protected from the atmosphere. According to 
Mr. Hammer it is the moisture which is absorbed by such cells 
which gives rise to their uncertainty of action. Chemical re- 
actions may take place. The selenium layer under such condi- 
tions may react with the supporting or contact-making metals, 
and as its condition changes from day to day the cell acts as 
an indicator only, as its behavior one day may be far different 
from what it was the day before. 

Referring to these cells in the issue of October 19, Mr. 
Hammer said that he does not believe there is any true photo- 
electric action of selenium; that is to say, when placed in 
circuit with a galvanometer, but no other source of current, no 
current can be caused to flow by exposing the cell to light. In 
the ordinary type of cell, however, in which the selenium con- 
tains more or less moisture, light may bring about chemical re- 
actions which will give rise to currents, and it is probably this 
effect which has given rise to the so-called “photoclectric action.” 
Cells protected from moisture, however, respond to the action 
of light, their resistances being changed in the well-known way. 

In the issue of Nature (London), December 26, a com- 
munication from Mr. G. M. Minchin describes the effect which 
he found to take place when small selenium cells or “bridges” 
are enclosed in an exhausted glass tube. One of these cells 
was very sensitive and had a resistance before exposure to light 
of sixty-one million ohms in air. This was placed in a glass 
tube which was exhausted, when it was found that the resistance 
of the bridge had fallen to about sixty-one ohms at the end 
of twelve hours, and three days after exhaustion the resistance 
had dropped to 17.5 ohms. Moreover, when this bridge was 
exposed to light, it showed absolutely no effect, its sensitiveness 
having entirely disappeared. The same result was found with 


three other bridges, so that the author concludes that selenium, 
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when placed in a vacuum, drops in resistance at least four 
million times, and also loses its sensitiveness to light. 

These results do not seem in agreement with those of Mr. 
Hammer. However, there are some slight differences in the 
method of construction, which should be borne in mind. Mr. 
Hammer’s cells are enclosed in a quartz tube, but this is merely 
to allow the ultra-violet rays of light to pass through and fall 
upon the selenium. Glass is opaque to these rays, and Mr. 
Minchin’s cells were enclosed in glass. The latter also obtained 
a high degree of exhaustion, 0.01 millimetre, which perhaps 
is higher than that thought necessary by Mr. Hammer, whose 
idea was to abstract the moisture from the cell and to pro- 
tect the selenium from any action of the atmosphere. This 
disagreement between the results of these two investigators 
raises the question of what really is the effect of light upon 
selenium. The action has usually been thought to be merely 
physical and the selenium is supposed: to return to its original 
condition as soon as the light is cut off. If, however, no action 
takes place without air or moisture being present there may 
be some chemical change which produces a compound unstable 
except under the influence of light. The subject is one of 
considerable interest since the sensitiveness of selenium to light 
would be very useful for many purposes if the effect were known 


to be constant. 


THE NEW SINGLE-PHASE MOTOR. 

The new type of single-phase motor described elsewhere in 
this issue by Mr. E. F. Alexanderson marks another stage 
in the development of a single-phase alternating-current railway 
motor. In the new machine the desired starting and operating 
qualities are secured by a combination of the characteristics of 
the series-compensated motor with those of the repulsion motor, 
the latter features being depended upon for starting and the 
other for running. The most noteworthy features of the new 
motor are the use of a winding for compensating the armature 
reaction and for producing the repulsion effect, and the adoption 
of a fractional pitch winding which brings the conductors under 
the edges of the field poles at the moment of commutation. 
Although no characteristics of operation were given in the 
paper, it was said that in these respects the motor shows an 
excellent performance, it being approximately as good as the 
direct-current motor, and that it is as satisfactory for operating 
at twenty-five cycles as at fifteen, which should be an advantage 
if not obtained at too great cost. It is to be hoped that per- 
formance tests will be made public before long, for until this is 
done it is rather difficult to compare the new machine with those 
which are already in use. There are so many types of single- 
phase motors, either proposed or in actual use, that it seems 
evident some one type or types must be better than the others, 
and the sooner some definite decision, based on actual experi- 
ence, can be made the more rapidly will the single-phase alter- 
nating-current system be assigned to its place in railway 
development. 
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HOW IS INTRINSIC BRILLIANCY HARMFUL? 

At a recent meeting of the New York section of the Ilu- 
minating Engineering Society, Dr. H. H. Seabrook presented 
a paper discussing the effects of light upon the eye. In this 
‘he made some serious charges against modern illuminants. 
Three faults were found: one is the improper location of the 
lamps; another, placing them so that the eye is exposed to un- 
shaded sources of light of high intrinsic brilliancy, and the third 
that such sources of light, that is to say, those of high intrin- 
sic brilliancy, give rise to a greater proportion of short-wave- 
length rays—those which are most active chemically and 
usually designated as chemical rays—and that it is these rays 
which are most harmful to the eye. 

With regard to the first two charges all will agree. In fact 
it was a general neglect of such matters and the ignorance 
exhibited on all sides by those responsible for lighting installa- 
tions that led to the organization of the society before which 
Dr. Seabrook read his paper. These are matters which can not 
be corrected at once, but what can be done is being done, and 
already much improvement has taken place; these two features 
are no longer generally neglected. However, it may be ques- 
tioned just how much they have had to do with the injurious 
effects upon the eye which are said to be so common to-day. 
It has not yet been shown that there are not other contributing 
causes which possibly might be more serious. 

The third charge, that the greater proportion of short wave- 
lengths is a serious defect, can not be said to have been proved 
in Dr. Seabrook’s paper. His line of argument seems to have 
been this: The new illuminants have a higher intrinsic bril- 
liancy; an increase in temperature produces higher intrinsic 
brilliancy and a greater proportion of light toward the blue 
end of the spectrum; during the last fifty years or so the 
tendency has been toward lamps with high intrinsic brilliancy, 
and eye troubles are to-day commoner than they were previously ; 
hence the trouble is due to these shorter wave-lengths. The 
deduction hardly seems justified as the argument is from one 
particular effect to another, and a relation between cause and 
effect has not been shown. Moreover, as one of the speakers 
pointed out, ordinary daylight is far more actinic than the light 
from any artificial source, but daylight is always taken as the 
standard toward which we should aspire. 

When the actual source of light is small it necessarily must 
have a high intrinsic brilliancy if it is to radiate a large amount 
of light. 


is injurious because it is dazzling. Dr. Seabrook says that the 


It is often said that this high intrinsic brilliancy, 


eye rests itself by constantly moving so as to bring a new 
portion of the retina into play. 
the light is radiated be large, it is not so easy to rest the eye 


If the surface from which 


in this way, since a larger portion of the retina is affected, and 
even though the dazzling effect be not so great, the eye may be 
wearied sooner if the quantity of light received be large; hence 
there may be as much damage done in this way, even though 
the effect be less painful at the start. 

Another element entering into the problem seems to be gen- 
erally overlooked, and that is the increasing use of the eye 
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which is demanded of us under the conditions in which we live- 
That eye trouble is more frequent to-day than fifty years ago 
may be admitted, though it should be remembered that these 
ailments receive morce attention now than they did before. To- 
day nearly every one is required to use his eyes constantly for 
reading and other work equally as trying. Work of this kind 
certainly has something to do with the failure of many eyes 
not naturally strong, but which, under less severe conditions, 
might have given no trouble. If, for example, every one in the 
middle of the seventeenth century had made a practice of 
keeping å diary we might have heard more about eve troubles. 
In the case of Samuel Pepys, they put a stop to his diary in 
ten years, in spite of the faet that he used nothing more in- 
jurious than a candle. 

Leaving aside all questions of possible injury, lamps of high 
intrinsic brilliancy should be shaded because they thereby are 
rendered more effective. Hence, in a properly arranged light- 
ing installation there should be no danger of the trouble Dr. 
Seabrook fears. But the man who is not familhar with all 
the factors entering into the problem may often not know 
which way to turn; for he finds, on the one hand, those who 
advocate large high-efliciency lamps; and on the other, he finds 
those who magnify the ills we are now heir to, and shudder 
to think that possibly there are some they know not of. 


A CHARGE AGAINST GAS FIRES. 

While firm believers in the advantages of electric lighting, 
we have always been ready to admit that gas for use as fuel could 
claim some consideration. It is clean and convenient, and, 
when properly safe-guarded, should not be dangerous. As a 
fuel for city purposes it promises to develop a larger field than 
it at present occupies. We have also been under the impression 
that gas is more widely used for heating purposes abroad. If 
this be true, and believing that the use of publie utilities is 
regulated more strictly over there, the charge, made recently in 
London and noted in our English exchanges, comes as a surprise. 
It was said that the construction of certain of the gas fires is 
such that flames are thrown out beyond the limit of the com- 
bustion chamber ; some times there are direct escapes for combus- ` 
tion products into the room; the adjustment of the gas and air 
supplies is frequently faulty; the stoves are arranged so as not 
to allow any ventilation, save through the gas fire itself; and 
these conditions tend to cause a circulation of the products of 
combustion which, in a living apartment, would be prejudicial 
to health. 

Perhaps conditions on this side are somewhat better, but 
even here a flue for carrying off the products of combustion is 
generally omitted, and the stove is left to fill the room with 
carbon-dioxide, using up the oxygen which should be left for 


the occupants, even though, through faulty adjustment, it sets 
free nothing worse than an inert gas. If gas is to be the great 
boon to city life that its makers would have us believe, these 
little matters should receive attention. Why prevent a power 
station or factory from pouring out smoke and furnace gases 
into all outdoors when. a little gas stovẹimanjungèntilated room 
may be far more prejudicial to comfort and ħealth ? 
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Third Annual Electrical Show at Chicago. 


Auspicious Opening of Chicago’s Yearly Electrical Feature at the Coliseum, January 13-25. 


NCE more the Eleetrical Trades 
Exposition Company has estab- 
lished a record in the inaugura- 

tion of its third annual electrical show, at 
the Coliseum, Chicago, Il., which it will 
be hard for other cities to beat. When 
the show, which will run until January 
25, was officially opened at 7.80 P. M., 
January 13, the Coliseum presented a 
scene of beauty which defies description. 
Manager Homer E. Niesz was warmly 
congratulated upon the 
formed under his direction by the archi- 
tects, D. H. Burnham & Company. The 
exhibit spaces are grouped symmetrically 


wonders per- 


and are absolutely uniform in appearance 
and treatment. The booths are arranged 
in two long centre rows running the 
length of the building, flanked on both 
sides by double rows of booths. At the 
intersection of each booth line along the 
dividing partitions are coniform pillars, 
surmounted by illuminated opalescent 
globes. At the division line of each booth 
is a shorter pillar surmounted by an opal- 
escent globe, and the booths are railed in 
except where open gateways afford en- 
trance to each booth. 

The largest exhibit is that of the Com- 
monwealth Edison Company, representing 
a nine-room residence, equipped with 
every known electrical device. The Gen- 
eral Electric Company shows a mantel 
equipped with a luminous radiator mount- 
ed upon a metal backboard which fits a 
standard opening. This effect is attract- 
ing a great deal of attention. This com- 


pany is also showing a very complete line, 


of heating and cooking utensils, and along 
with its lighting features is showing the 
new forty and sixty-watt tungsten fila- 
ment incandescent lamps. 

The Western Electric Company has a 
lively exhibit, showing a number of ma- 
chines in operation and exhibiting its 
well-known line of fan motors, insulating 
material, telephone apparatus, and other 
electrical specialties. 

The National Electric Lamp Associa- 
tion is making a notable exhibit of 100- 
125-volt, multiple, 1.25-watts-per-candle 
tungsten lamps. This booth is decorated 
in such delicate colors as will bring out 
the importance of these lamps as units of 
illumination which preserve daylight color 
values. In demonstrating this “quality 
of light” a number of ingenious devices 
are shown, a tungsten lamp in comparison 


with a carbon-filament lamp demonstrat- 
ing the difference in quality of these two 
electrical illuminants. One of the features 
is a “Newton’s disc,” showing how the 
composition of the spectrum is affected 
when under the two illnminants. Under 
the tungsten lamp the resultant color is 
very nearly white, while under the car- 
bon-filament lamp the resultant color is 
a vellowish pink, showing where the car- 
bon filament is lacking in the higher-term- 
perature colors, 

The huge electric sign is also attract- 
ing much attention. With this device, 
operated by the Electric Sign Writer 
Company, a sentence Is assembled upon a 
keyboard and the whole message flashed 
at one time. 
of three tiers of units, each unit contain- 
ing twenty-five incandescent lamps, and 


The message unit consists 


each tier consisting of twenty units. 

Dr. Lee de Forest is personally con- 
ducting the demonstrations of his radio- 
telephone and wireless-telegraph systems, 
and despite the interference of the myriad 
of conductors and the hurly-burly of the 
musie and the high-frequency effects, is 
convincing the unbelievers of the arrival 
of space communication without wires. 

The Independent Telephone Exhibit, 
which is located principally in the Coli- 
seum annex, is well supported, and is 
showing a fine line of apparatus. The 
largest exhibit is that of the Automatic 
Electric Company, showing a working 
demonstration of its system. The Ameri- 
can Automatic Telephone Company is ex- 
hibiting its automatic system. Other 
telephone exhibitors are the American 
Electrie Telephone Company, the Central 
Telephone Construction Company, the 
Chicago Telephone Supply Company, 
S. H. Couch Company, Dean Electric 
Company, Hensel Telephone Construction 
Company, International Telephone Con- 
struction Company, Kellogg Switchboard 
and Supply Company, which, however, has 
a fine exhibit in the hall; 
Monarch Telephone Manufacturing Com- 
pany, Sterling Electrice Manufacturing 
Company, Stromberg-Carlson Company, 
Swedish-American Telephone Company, 
Vote-Berger Company. 

Among other prominent exhibitors are 
the American Steel and Wire Company, 
American Electric Novelty and Manu- 
facturing Company, American Electric 
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Fuse Company, B. S. Barnard & Com- 
pany, Benjamin Electrice Manufacturing 
Company, Bristol Company, H. B. Camp 
Company, Central Electric Company, Chi- 
‘ago Fuse Wire and Manufacturing Com- 
pany, Chicago Telephone Company, Chi- 
cago Pneumatic Tool Company, Frank 
B. Cook, Crane Company, Crescent Man- 
ufacturing Company, Joseph Dixon 
Crucible Company, Dossert & Company, 
Electric Appliance Company, Electric 
Storage Battery Company, A. O. Fin- 
stein, Federal Blectrie Company, Fort 
Wayne Electrie Works, General Com- 
pressed Air and = Vacuum Company, 
Jewell Electrical Instrument Company. 
H. W. Johns-Manville Company, J. Lang 
lectri¢ Company, Lindstrom-Smith Com- 
pany, Manhattan Electrical Supply Com- 
pany, W. N. Matthews and Brother, Moon 
Vibrator Company, Monarch Electric and 
Wire Company, McRoyv Clay Works. 
North Electrice Company, North Shore 
Electric Company, Nungesser Electric 
Battery Company, F. W. Pardee, Phanix 
Glass Company, John A. Rocbling’s Sons 
Company, Roth Brothers Company, Shel- 
ton Electric Company, Simplex Electric 
Heating Company, Solar Electric Com- 
pany, Swedish Electric Vibrator Com- 
pany, Universal Manufacturing Company, 
Vivax Storage Battery Company, Wagner 
Electric Manufacturing Company. 
Throughout the term of the show spe 
cial events are scheduled as follows: 
January 14, ladies’ souvenir day; January 
15, students’ day: January 16, society 
dav; January 17, meeting of the Chicago 
section of the Hluminating Engineering 


Society, in which the Northwestern Elec- 


trical Association joins; January 15, an- 
nual meeting of the Electrical Salesmen’s 
Association ; January 20, Rejuvenation of 
the Sons of Jove; January 21, ??, 23. 
annual convention of the International 
Independent Telephone Association. 
On Monday evening, January 13, the 
opening night, a throng visited the ex 
hibits manifesting the greatest interest 10 
all forms of electrical apparatus. With 
the high character of the exhibits and 
the features of popular interest which the 
exposition management has provided, the 
third annual show, in its first week, bids 
fair to eclipse all previous shows in point 
of attendance and benefit-to,the exhibitors. 
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American Institute of Elec- 

trical Engineers. 

The two hundred and = twenty-fourth 
meeting of the American Institute of 
Electrical Engineers was held in the En- 
gineering Societies Building on the even- 
ing of January 10. Two papers were 
presented at this meeting: one by W. N. 
Murray, electrical engineer of the New 
York, New Haven & Hartford Railroad, 
on “The New Haven System of Single- 
Phase Distribution with Special Refer- 
ence to Nectionalization™; the other by 
E. F. Alexanderson, and entitled “A Nin- 
gle-Phase Railway Motor.” Mr. Murray's 
paper discussed the question of choosing 
sections for the high-tension supply wires, 
The lengths of the sections on the New 
Haven were determined by local condi- 
tions. ‘Phere are fourteen sections in 
twenty-one miles, no two having the same 
length, Phe advantages and disadvan- 
taves of adopting a small number in 
preference to a large number of sections 
were discussed somewhat in detail, and 
the factors entering into the operation of 
the system Were described, The general 
conclusions are: that there should be feed- 
ers in addition to the trolley wires; the 
sections should not be less than one and 
one-half miles long; twenty-two fect isa 
general safe working height of trolley 
wire; the effect of smoke from lòcomotives 
upon the insulation is serious; the insula- 
tion should be carefully planned when 
passing under low bridges; time relays 
should be used for all feeders; section 
switches should be provided; signaling 
should be such as to prevent overlapping 
of sections by a single locomotive; and the 
signal towers should have reliable tele- 
phone communication. 

Mr. Alexanderson’s 
read. This will be found on other pages 


paper was m Nt 


of this issue. 

The discussion was opened by L. R. 
Stillwell, who said that the results of ex- 
periments with single-phase operation, 
such as described by Mr. Murray, were 
of the very greatest value, since they 
showed what actually took place, and not 
the designer's expectations. Referring to 
Mr. Alexanderson’s paper, he said the new 
motor had one original feature of much 
value. The elimination of the idle re- 
sistance in the armature leads is impor- 
tant. He regretted that actual figures of 
the results of the operation were not given 
šo as to enable any one to judge of the 
relative performance of this motor when 
compared with other single-phase motors. 

A communication from B. G. Laimme, 
of the Westinghouse Electric and Manu- 
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facturing Company, was read by F. L. 
Shepard. In this Mr. Lamme regretted 
that the paper had not given the results 
of actual tests which will enable any one 
to compare the performance of the new 
motor with that of other types of single- 
phase motor. For this reason he had 
been obliged to make some assumptions 
in order to show how the performance of 
this motor might be expected to ditfer from 
that of the compensated-series machine. 
lt is either necessary to limit the design 
of a motor to such proportions that the 
induction at the start can be kept down 
to such a low value that the short-circuit 
voltage is below the critical point, or to 
use preventive devices and thus raise the 
critical point and increase the output and 
muprove the performance. Mr. Alexander- 
son prefers the first method, while Mr. 
thinks that better results are 


given by the second. 


Lannime 
He then compared 
the performance of the motor used on the 
New Haven locomotives with what should 
be that of a motor of this size modified 
according to the principles laid down in 
the paper. Jn starting a motor there 
are two currents to be considered; the 
working current, and the short-circuited 
current flowing through the coils under 
the brushes. The resistance leads are 
used to diminish this second current, mak- 
ing it approximately the same as the work- 
Ing current. When thus used they do 
not derease the losses in the motor, but 
since they reduce the short-circuited) cur- 
rent largely they actually reduce the 
losses. fn the New Haven motor the local 
or short-eirewit eurrent is about one 
and one-fourth times the normal working 
current, while the scheme outlined in the 
paper would produce excessive local cur- 
rents and destructive sparking if the 
same starting torque were to be obtained. 
On the modified New Haven motor the 
would be about 
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short-crreuit current 
seven times the normal current. 
reducing the induction to seventy per 
cent of its normal value, the short-circuit 
would still be five times the normal. At 
the same time the working current would 
be 2.86 times the normal. These figures 
should be compared with the actual New 
laven motor, which takes a short-circuit 
current of 1.25 times normal and a work- 
ing current of 1.65 times normal at the 


start. These figures also show the impos- 
sibility of improving commutation by 
using high-resistance brushes. This 


method of considering the performance 
of the motor shows clearly why fifteen 
eveles is more advantageous than twenty- 
five. The short-circuit current is a direct 
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function of the frequency, and lowering 
the short-circuit voltage by a decrease in 
the frequency from twenty-five to fifteen 
will allow the induction to be increased 
sixty-six per cent. This figure must be 
modified, however, by the fact that the 
iron is worked at a high saturation in 
order to reduce the weight and dimensions 
of the motor. 

W. B. Potter said that the information 
contained in Mr. Murray's paper was of 
much value. As vet no definite decision 
on the relative advantages of the overhead 
and the third-rail systems has been 
reached, but eXperience SO far, he believes, 
is rather in favor of the third rail. 

Referring to Mr. Alexanderson’s paper 
he thought the essence of the improvement 
was in the better inherent commutation. 
It is desirable that a motor equipment 
should be able to slip the driving wheels, 
as the motors are less liable to injurv if 
this be the limitation. The new motor 
will be able to slip the wheels even if 
geared for speeds as high as seventy-five 
miles an hour. 

O. S. Lyford, Jr. said the object of 
sectionalizing the feeder system is to make 
the location of faults easy, but when a re- 
hable system for locating faults isat hand 
great sectionalhization is not necessary, 

W.L 


pulsion motor deseribed by Mr. Alesan- 


Shiehter discussed the series-re- 


derson, explaining with some detail the 
behavior of this machine under starting 
and running conditions. In the new motor 
the compensating or inducing winding 
acts as a series transformer, and this ar- 
rangement gives practically ideal condi- 
tions for commutation at all speeds. 

Dr. ©. P. Steinmetz reviewed the early 
history of the series motor, referring to 
the work of David, Eickmever, Elihu 
Thomson and others, An important feature 
of Mr. Alexanderson’s work was the in- 
vestigations which had been made of the 
distribution of the magnetie flux. It is 
not sufliment merely to have the two mag- 
netie Components in the proper propor- 
tion, but the actual distribution of the 
flux is important. 

Mr. Murray, before closing the discus- 
sion on his paper, said that it was im- 
possible to compare the new type of 
motor and the single-phase compensated 
type without actual trial of the former, 
and that the New Haven road had already 
taken steps in this direction. He thought 
the elimination of the resistance leads a 
desirable feature. He is afraid that 
should a locomotive in whieh resistance 
leads were used become stalled, that these 


would be apttochirn out. He regretted 
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that some figures, showing the weights of 
these motors, had not been given. 

Replying to the discussion upon his 
own paper, he did not agree with Mr. 
Potter that the third-rail is better than 
the overhead construction, since long-dis- 
tance traction work must be considered, 
and for this the overhead construction 
with alternating-current transmission is 
the better. He agreed with Mr. Potter 
that the greater length of sections was 
desirable, and that from three to five 
miles would be good. Generally local 
conditions decide this. ‘Trouble from 
locomotive blasts depositing soot on the 
insulators had been avoided by placing the 
main insulators on the side, instead of 
directly over the centre of the track. 

Mr. Alexanderson, replying to the dis- 
cussion upon his paper, said that in the 
case of a motor which can slip its wheels, 
the limitation of the output is the heat- 
ing, and that the fifteen and twenty-five- 
cycle motors are in this respect equivalent 
in output. The motor referred to by Mr. 
Lamme was rated at 250 horse-power, 
while a motor of the type which he 
had described, having the same dimen- 
sions, has a rating of 280 horse-power 
continuous, at the same speed, and 350 
horse-power for one hour. An 850-ton 
locomotive has been in service for six 
months, hauling trains of 400 tons, which 
slips the wheels at the start. According 
to Mr. Lamme an increase of twenty-five 
per cent in the flux might be secured by 
using resistance leads, but with the pres- 
ent design a much greater increase in the 
current is secured, and there is nothing 
to burn out. The power-factor does not 
depend upon the absolute value of the field 
excitation. It depends upon the relation 
between field excitation and armature re- 
action; therefore, if by abolishing the re- 
sistance leads the current density may be 
increased, the power-factor will not be 
affected. Consequently the output of the 
motor is raised. Motors of the type de- 
scribed in this paper have been in service 
for several months, though they have not 
that particular starting feature, it not hav- 
ing been practicable to use it at that time. 
For this reason the induction in the field 
used in starting is higher tham that neces- 
sary in the modified type. As yet no burn- 
ing of the commutator has been found. 
Practical experience with these motors has 
shown that the value of the flux in start- 
ing is equal to that allowable for running 
conditions in a series motor. A series 
motor starting with this flux would spark 


badly. 
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Kelvin Memorial Meeting. 


Memorial exercises in honor of Lord 
Kelvin were held under the auspices of 
the American Institute of Electrical En- 
in the Engineering Societies 
Building, New York, on Sunday, January 
12, at 3.30 P. M. The Institute and other 
scientific engineering societies were oft- 
cially represented by delegates on the plat- 
form, and in spite of the inclement 
weather a large body assembled in the 
auditorium to honor the great man who 
recently passed away. The following is 
the impressive programme of the meet- 


ing: 


cineers 


MUSIC 
Prayer and Address 
Rev. WM. T. MANNING, D.D. 
Reading of Memorial Resolutions by 
Secretary. 
Introductory Remarks. 
PRESIDENT STOTT. 
Lord Kelvin as a Churchman and 
Christian. 
Rev. WM. T. MANNING, D.D. 


Lord Kelvin as an Electrical Engineer. 
PROFESSOR ELIHU THOMSON. 


MUSIC 
Lord Kelvin as a Scientist. 
ProFEssor E. L. NICHOLS. 
Lord Kelvin’s Work in Submarine 
Telegraphy. 
G. G. WARD. 
MUSIC 
Lord Kelvin in Naval Engineering. 
REAR-ADMIRAL GEORGE W. MELVILLE, U.S.N. 


‘Lord Kelvin and the American Institute of 


Electrical Engineers. 
T. C. MARTIN. 


BENEDICTION. 
Rev. WM. T. MANNING, D.D. 


MUSIC 


The resolutions of regret and con- 
dolence were read by Ralph W. Pope, 
secretary of the Institute, and were adopt- 
ed by a rising vote and will be trans- 
mitted to Lady Kelvin. Secretary Pope 
also read a letter from George Westing- 
house, expressing his regret at being un- 
able to attend the services. 

President Stott, in his introductory re- 
marks, spoke of the great breadth of Lord 
Kelvin’s work, which had been so wide 
that no one man felt competent to discuss 
it properly. For this reason a number 
of gentlemen had been asked to speak 
upon various sides of his life; these had 
all accepted. 

Dr. Manning, in speaking of Lord Kel- 
vin as a churchman and Christian, re- 
ferred to his simplicity and sincerity and 
the charity which he had for all. He be- 
lieved that freedom of thought led one 
to realize that science is not opposed to 
religion, but is a help; that there can be 
no conflict between the truth revealed in 
nature and that revealed in religion. 
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Professor Elihu Thomeon referred to 
the affection with which Lord Kelvin was 
held by electrical engineers, and then re- 
lated some of his most important achieve- 
ments. A noteworthy feature of his work 
was the fact that his conceptions were 
complete and only details needed changes. 
Indeed, of much of his scientific work 
the same may be said. His designs of in- 
struments or his theories need only slight 
modifications to be suitable for newer 
uses or for explaining recently discovered 
facts. 


Professor E. L. Nichols said that it is 
difficult for us now to measure the full 
attainment of a contemporary, but the 
whole race declares that Lord Kelvin was 
the leading student of science in the 
world. He briefly outlined his scientific 
career; the difficulties under which his 
early work was done were pointed 
out and his connection with scientific 
progress from 1841 until his death was 
sketched. This was an era of scientific and 
industrial revolution in which Lord Kel- 
vin held a leading part. 

George Gray Ward paid a tribute to 
Lord Kelvin’s work in designing and lay- 
ing the first Atlantic cables. It was 
neglect of his advice that, in part, led to 
the failure of the first cable. Although 
he was the first to lay down the princi- 
ples of submarine telegraphy, he never 
lost his interest in the work and always 
kept informed of the latest developments 
in this field. 

Rear-Admiral George W. Melville, 
U. S. N., described Lord Kelvin’s con- 
tributions to the art of navigation, par- 
ticularly his improved marine compass 
and machine for deep-sea sounding. Ad- 
miral Melville was a personal friend of 
Lord Kelvin, and spoke of his great 
simplicity and patience, saying the world 
is happier that he has lived. Lord Kel- 
vin's relation to the American Institute of 
Electrical Engineers, of which he was an 
honorary member, was briefly outlined by 
T. C. Martin, and the benediction was 
pronounced. l 

The following were the official repre- 
sentatives of the scientific and technical 
societies at the services: 

American Association for the Advance- 
ment of Science, Professor Edward L. 
Nichols; American Electrochemical Society, 
Dr. E. F. Roeber and Professor Joseph W. 
Richards; American Institute of Mining En- 
gineers, Dr. A. R. Ledoux; American Philo- 
sophical Society, Andrew Carnegie and 
Professor Michael I. Pupin; American 
Mathematical Society, Professor J. Howard 
Van Amringe, LL.D.: American Society of 
Civil Engineers, Charles Macdonald; Ameri- 
can Society of Mechanical Engineers, Rear- 
Admiral George W. Melville, U. S. N. 
American Street and Interurban Railway As 
sociation, Professor B. V. Swenson; Associa- 
tion of Edison Illuminating Companies, 
John W. Lieb, Jr.: Franklin Institute, T 
Commerford Martin; Institution of Elec- 
trical Engineers (Great Britain), George G. 
Ward; Illuminating Engineering Society, 
Dr. C. H. Sharp and Dr. A. H. Eliott, 
National Electric Light Association, Dud- 
ley Farrand and W.-W. Freeman;_New York 
Electrical Society, Professor, Albert F. 
Ganz and! George H. Guy. 
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Management and Efficiency of the Designing Department, 
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and Its Bearing Upon the First Cost and Economy in 
Operation of Steam-Electric Power Plants. 


HE etliciency and economy in opera- 
tion of a power plant are due 
primarily to the ability of the de- 

signer and his staff. The selection of the 
proper machinery and the general ar- 
rangement, as well as the details pertain- 
ing to the design of the plant, affect 
directly these conditions. Hence, in the 
design of an important power plant, the 
principal aim, besides low first-cost of 
the plant, should be efficiency and economy 
in operation. These, although of such 
great importance, are frequently over- 
looked or ignored even by the designer 
(the chief of the drafting department). 
It is the object of the writer, in presenting 
this article, to cal] attention to such mat- 
ters as will be of interest to the designer 
and his staff, the consulting engineer in 
charge, or'the contracting engineer, as the 
case may be, and particularly the capital- 
ist whose money is to be spent. 

In cases where a plant is to be provided 
for a railroad company, the designer is 
frequently in the employ of the company ; 
contracts are sometimes made with a firm 
of consulting and contracting engineers 
to furnish the plan only; or in some in- 
stances, the entire plant, for a fixed sum. 
Sometimes a contract is made between 
capitalist and contracting engineer under 
which the latter is paid for the design 
and erection of the plant by a fixed per- 
centage on the total actual cost of the 
plant. Another method is to pay the 
consulting engineer, for his service in 
designing and supervising the erection of 
the plant, a fixed fee plus a percentage 
on the total cost of the plant. 

In the first form of contract the cap- 
italist does not run the risk that the plant 
will be equipped too elaborately for the 
purpose for which it is intended. But the 
efficiency and economy of the plant, espe- 
cially when designed by inexperienced 
power-plant engineers, may be question- 
able. 

In the second instance the capitalist 
may run the risk that a too elaborate 
equipment may be provided in order to 
swell the profits of the contracting engi- 
neers. In this case a greater efficiency 
and economy in operation may be attained 


' Consulting engineer, New York. 


By Frank Koester. 


of broad experience in this particular 
line. 

In the third form of contract, where a 
fixed fee and percentage are paid the de- 
signer for the plans and supervision of 
the work, the percentage is necessarily 
small, and an increased cost of plant does 
not mean as great an increase in the total 
payment to the designer for his services. 

Capitalists and corporations who let 
contracts for power plants should first 
make thorough investigations, not only as 
to the financial and business reputations 
of the consulting and contracting engi- 
neers, but should convince themselves as 
to the ability of their staffs, particularly of 
the designer in charge. This applies 
particularly to those engineering firms 
which are obliged, because of the lack of 
continuity of their commissions, or for 
other reasons, to make frequent changes 
in their staff. Many instances have oc- 
curred where, during the progress of the 
work of designing the plant, the designer 
in charge, or his principal assistants, for 
some reason or other leave the employ of 
the concern. The effect of such interrup- 
tion in the progress of the work may read- 
ilv be appreciated, and is usually due to 
lack of management or generalship on the 
part of the firm. Often, for this reason, 
the first-cost of the plant is excessively 
high and the efficiency and economy in 
operation do not come up to the expecta- 
tions of the owner. This condition can 
not be altered after completion, and, there- 
fore, proper investigations should have 
heen made to secure capable designers be- 
fore the design of the plant was under- 
taken. It will undoubtedly become the 
custom at no distant time, in letting con- 
tracts for complete plants, whether for 
the design only or for the design and 
erection, to require guarantees of the de- 
signers and contractors as to the efficiency 
and economy in operation of the complete 
plant: 

Machinery is always sold under an 
efficiency guarantee which the manufac- 
turer must live up to. It is the practice, 
particularly in connection with prime 
movers, to make such tests at the manu- 
facturer’s works, where ideal conditions 
for testing usually exist. Owing to this 
practice it is quite necessarv, in order 
to secure the same degree of efficiency at 


the plant, that the assembling of the 
various machines (for instance, the con- 
densers with their auxiliary machinery, 
as well as the manner of connecting same 
with the boilers and other apparatus), 
should be done in the proper manner. 
Cases frequently have arisen in which the 
tnanufacturer’s guarantee of efficiency has 
not been secured in operation, due to im- 
proper design of the plant. The same 
type of apparatus has been found to oper- 
ate at a high degree of efliciency in some 
plants, while in others the contrary has 
been experienced, owing to the fact that 
the various machines do not work in har- 
mony. Since the proper efficiency was 
not secured, whether due to the manufac- 
turer or the designer, it has sometimes 
occurred that certain machines or portions 
of the equipment had to be discarded and 
replaced by more efficient apparatus. In 
some cases, Where the machines and aux- 
iliary apparatus are so expensive that they 
can not be thrown out, their continued 
use, operating under conditions which are 
far from economical, means not only an 
exorbitant first cost, but also an unneces- 
sary increase in operating expenses and 
depreciation, which is a continuous loss 
during the existence of the plant. For 
this reason many plants have been entirely 
abandoned after some years of service and 
have been replaced by entirely new plants, 
or New equipment. 

From the few cases cited it will be 
readily seen that the first cost and the 
efficiency of the power plant depend large- 
lv upon the designer, and it is the writer's 
opinion that the designers of the plant 
must not only have a thorough theoretical 
and technical knowledge of the subject. 
but that their experience must have been 
broadened by actual work in the field, 
hoth in the erection and the operation of 
plants. The mere fact that an engineer 
has designed, or copied the design of a 
similar plant. does not signify that he is 
a thorough and capable power-plant de- 
signer. 

Sub-contracts for the structure, as well 
as equipment, are frequently let to con- 
cerna from incomplete drawings and 
specifications, and as the contractors, natu- 
rally, aim_to secure as great a profit as 
possible, they proceeds with the work, and 
changes must be made later for which no 
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provision has been made, and for these 
extras they will be able to secure good 
prices, all of which increases the first-cost 
of the plant. For instance, contracts for 
structural work are let on a per ton basis, 
and where drawings and specifications are 
incomplete the steel contractors have an 
excellent opportunity to increase the 
weight of the structure, and, furthermore, 
will secure higher prices per ton for all 
such additional material as has not been 
clearly specified. 

The chief designer, particularly in the 
design of a large plant, can not always 
watch all details, many of which will 
affect the first cost as well as the efficiency 
of the plant. Therefore his staff of as- 
sistants must possess the required knowl- 
edge themselves properly to work out these 
details, and particularly if the knowledge 
and experience of the chief designer are 
limited. Consequently the profits to the 
firm of consulting engineers are reduced 
because of the higher salaries which must 
be paid to such assistants. It is not 
seldom that such chief designer, who is 
lacking in knowledge and experience, edu- 
cates himself at the expense of his firm by 
employing such high-salaried assistants, 
some of whom might be easily dispensed 
with if his own experience had been 
broader. 

As the scope of power-plant design is 
broad, embodying mechanical, electrical, 
structural, architectural and often civil 
engineering work, it is necessary, particu- 
larly in the design of large plants, to 
employ able assistant designers and drafts- 
men in each of these branches. 

For instance, in designing a plant of 
25,000-kilowatt capacity the staff may con- 
sist of the chief, one assistant (all-around 
man), who is familiar with the various 
branches of engineering required in con- 
nection with the plant, and four drafts- 
men (assistant designers), who are ex- 
perienced in the four branches previously 
mentioned. The mechanical designer, 
who is always most familiar with the 
operation of steam-power plants, should 
arrange the general scheme and particu- 
larly the system of piping, as well as all 
foundations for machinery. The electrical 
designer, of course, will handle the wiring 
and switchboard equipment, and the struc- 
tural man will have charge of the design 
of the structural work of the building, 
as well as such structural steel work as is 
necessary for supporting coal-handling 
machinery, boilers, ete. The architect is 
not usually called upon, as is evident 
from the character of many power plants, 
the architectural features having been 
sadly neglected. In plants of smaller 
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capacity, the employment ‘of a special 
architect is not justified, but an architect 
also qualified as a civil engineer might 
be employed to handle the architectural 
features and others, such as retaining 
walls, condenser-water tunnels, etc. 

In order to bring about economy in the 
drawing room, for the less important 
work, such as tracing, lettering, etc., a 
few tracers must be employed, who may 
be shifted from one branch to another as 
necessity requires. 

While checkers are necessary for every 
branch of designing, it is not feasible to 
employ one for each branch. It is custom- 
ary, however, in the structural steel 
branch, to have a special checker in con- 
nection with the design of very large 
plants. In the design of such plants 
where the emplovment of a special checker 
for each branch is not warranted, the 
checking should be done by turning over 
the drawings to one of the other assistant 
designers, who will check it in conjunc- 
tion with the original draftsman. ‘This 
applies purely to the checking of 
dimensions, etc., as the work of designing 
has been carried on under the supervision 
of the principal designer and the all- 
around man. Any attempt to make it a 
part of the checker’s duty to check the 
design would be a repetition of work, and 
the checker employed may not be com- 
petent to check the designs pertaining to 
each and every branch. It will, therefore, 
be seen that the employment of a general 
checker for checking the dimensions and 
the designs pertaining to all branches 
would not be justifiable, and a man with 
such general knowledge, including also 
thorough knowledge of every detail of 
the design, construction and operation of 
the plant, could not be found, because 
engineering, which now covers such an 
extensive field, has become highly special- 
ized. To employ designers and able 
draftsmen for each individual branch, for 
a small, or even medium-sized plant, can 
not always be done, as the item of engi- 
neering expense would be too high in pro- 
portion to the cost of the plant. As the 
character of work done by a firm of con- 
sulting engineers covers not only power- 
plant design, but also gencral enginecring 
work, and the chief designer frequently 


is not an expert in the particular work of 


power-plant design, an all-around power- 
plant engineer is required, to act in a 
supervising capacity in connection with 
these various branches, whose duty may 
also consist in checking all drawings 
which pertain to the general design. Hav- 
ing employed an all-around designer in 
this capacity the lower grade of draftsmen 
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may be shifted from one line of work to 
another, thus not only cutting down the 
running expenses of the department, but 
also training these draftsmen for the 
duties of a general power-plant designer. 

When capable draftsmen or assistant 
designers have an idea or scheme in con- 
nection with the work in their particular 
line, they should be encouraged in de- 
veloping it and should not, as is too often 
the case, be overruled by the chief simply 
because he, as the head, has the mistaken 
idea that all good suggestions should 
emanate from him. If these subordinates 
receive such encouragement the efficiency 
of the department will be materially in- 
creased, and, naturally, the running ex- 
penses of the department will be accord- 
ingly decreased. Furthermore, if such 
ideas or schemes are good this may be seen 
at a glance by a capable chief, and the sub- 
ordinate should be given an opportunity 
to develop them, which usually will not 
absorb much time, because of the interest 
which he takes in them. Credit should 
also be given the subordinate for such 
ideas, which should not be appropriated by 
the chief and put forth as his own scheme, 
nor should the chief throw the blame for 
all bad features of his own schemes upon 
his subordinates. This is one of the prin- 
cipal reasons why rising designers do not 
stick to the drawing-board, but seek op- 
portunities elsewhere, and as a conse- 
quence, capable draftsmen and designers 
are scarce, such men devoting their ener- 
gies to other branches where greater re- 
wards are in store for them. For this 
very reason some of the universities dis- 
courage the students in the pursuit of 
occupation at the drawing-board. 

Such lack of harmony and good-will 


among the members of the staff not only 
interferes with the success of the engi- 
neering firm, but may also affect the econ- 
omy in operation of the power plant very 
seriously. It may also be far-reaching m 
its results, the chief often considering 
that his own selfish interests are better 
served if capable subordinates, who seem 
to be better qualified in some directions 
than he himself, are disposed of, the firm 
thereby losing efficient help which might 
better have been retained. 

With proper management on the part 
of the executive head of the firm the 
conditions described would not exist 10 
connection with its staff of engineers 
and assistants; and capitalists should be 
most careful in the selection of a firm of 
consulting engineers which is to take 
charge of their work, that such executive 
heads, and others concerned in the busi- 
ness management, have been chosen ae 
proper regard to their ability to select ant 
control the engineering staff, and that 
such managers do- not owe their prefer- 
ment; to, favoritism. 
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A SINGLE-PHASE RAILWAY MOTOR.’ 


BY E. F. ALEXANDERSON. 


The various single-phase railway motors 
which have been developed during the 
past few years have been styled in general 
as either repulsion or as series motors. 

The characteristics of the compensated 
series motor are well known; it comprises 
an armature, an exciting winding, and a 
compensating winding, usually all con- 
nected in series. One of the principal 
objections to this type of motor is the 
generation of an electromotive force in 
the coils of the armature which are short- 
circuited by brushes at the instant of com- 
mutation, due to the alternating character 
of the field. On this account this motor 
is limited to use on low terminal voltages. 

The repulsion motor (invented by Elihu 
Thomson) has a short-circuited armature 
and a rotating flux. At speeds near syn- 
chronism the electromotive force of alter- 
nation in the short-circuited coils is coun- 
terbalanced by an electromotive force of 
rotation. The energy is introduced into 


-the stationary winding and the motor can 


he wound for any desired voltage. 

The most prominent types of single- 
phase railway motors which have found 
commercial application are: 

1. The compensated repulsion motor 
(Latour, Winter-Kichberg). This motor 
has a short-circuited armature and an ex- 
tra set of brushes for producing compensa- 
tion, with a view to obtaining a higher 
power-factor. 

2. The compensated series 
(Eickmeyer, Stanlev, Lamme). 

3. The compensated series motor with 
shunt-excited commutating poles (Milch, 
Richter). In this motor, a commutating 
field is produced locally bv coils in the 
stator. 

The motor to be discussed in this paper 
is neither a series nor a repulsion motor 
in the generally accepted sense, but em- 
bodies the best features of both. For lack 
of a better name it mav he called a “serics 
repulsion motor.” The windings resemble 
those of a series motor, and the armature 
and stator are permanently connected in 
series. A general diagram of the motor 
is shown in Fig. 1. The terminal voltage 
of the series repulsion motor can be select- 
ed with greater liberty than in a series 
motor, but not so arbitrarily as in the case 
of a repulsion motor. 

Its advantages over the straight com- 
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motor: 
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The commutation is so radically improved 
that resistance leads are unnecessary and 
it is feasible to build the motors in larger 
capacities. 

In its performance it resembles the 
series motors with commutating poles, but 
offers several distinct advantages over the 
same. Instead of producing a commutat- 


Fic. 1.—GENERAL DIAGRAM OF MOTOR. 


ing flux locally by coils on the stator, the 
conductors in the armature are located in 
such places where the desired flux will 
naturally exist. This arrangement sim- 
plifies the stator winding considerably. 
The compensating winding of the series 
motor is replaced by an inducing winding 
with twice as many turns, and the energy 
is introduced either in the stator alone 
or in the stator and rotor together. By 
this arrangement, as will be explained 
later, the starting torque is doubled for 


Fig. 2.—F1ELD COMPONENTS INFLUENCING 
COMMUTATION. 


the same commutation and the same sup- 
ply of current. 

In the compensated repulsion motor, 
the commutating field becomes too strong 
as soon as the speed appreciably exceeds 
synchronism, unless special arrangements 
are made to suppress this field locally. 
The motor under consideration is not lim- 
ited by the synchronous speed, as the re- 
pulsion motor feature is reduced at the 
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high speeds, and its action follows more 
closely the performance of a series motor ; 
the number of poles can therefore be 
selected with the same liberty as in a series 
motor. This is of great importance for 
the motor characteristics, particularly in 
regard to weight and starting torque. 
Furthermore, no extra set of brushes, nor: 
any series transformer, is required, which 
makes the motor equally well adapted for 
direct and alternating current. These 
being the most important general charac- 
teristics of the motor, there are a number 
of features which are of interest, particu- 
larly to the designer. Before entering 
into these details it will be necessary to 
give the general theory of the repulsion 
motor, together with the general theory 
of commutation. 

The pure repulsion motor has a rotating 
field, and it appears plausible that com- 
mutation may be good in a rotating field, 
provided that the armature rotates at ap- 
proximately the same speed as the field. 
However, a rotating field is not in itself a 
guarantee of good commutation. 

When the field becomes elliptical in 
shape, it is difficult to grasp the phe- 
nomena of commutation unless the field 
is resolved into its components and ex- 
pressed as functions of time and space. 
If this is done, the following field com- 
ponents influence the commutation, as 
illustrated in Fig. 2: 

A is the “mail field,” which is the 
torque-producing field, and corresponds to 
the field in a series motor. 

B is the cross-field magnetized by an 
exciting current flowing in the armature, 
and serving to transfer the energy from 
rotor to stator. This field is in quadrature 
with the main field in time as well as 
space, 

C is another cross-field magnetized bv 
the difference between the ampere-turns 
of the armature and the inducing winding. 
This field is in phase with the main field. 

D is the leakage flux around the com- 
mutated coils. 

The conditions for perfect commutation 
are as follows: 

1, The electromotive force of alterna- 
tion of the main ficld should be neutralized 
by the electromotive force of rotation in 
the cross-field R. 

2. The magnetomotive force of the 
stator should be larger than the armature 
reaction: the difference, which is the field 
designated C, should be large enough to 
overcome the voltage due to the leakave 
flux. 

If these conditions are fulfilled the 
commutationis identical, with that of a 
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direct-current motor with commutating 
poles. 

The first condition is found at syn- 
chronous speed in a repulsion motor, and 
theoretically in a series motor at infinite 
speed. In a series repulsion motor it can 
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` Fig. 8.—REPUL8SION MOTOR CHARACTERISTIC. 


be obtained at any speed by varying the 
proportion between series and repulsion 
motor action.? 

This, however, meets only one of the 
fundamental conditions necessary for good 
commutation ; there are others which will 
affect commutation as much as will shift- 
ing the brushes of a direct-current motor 
from the right to the wrong side of the 
neutral. 

The type of motor which is generallv 
referred to as a repulsion motor is that 
with a continuous stator and rotor wind- 
ing, and the brushes shifted in the direc- 
tion of rotation as in Fig. 3. 

If such a motor is used as a series motor 
with the stator and rotor connected in 
series, it is apparent from the diagram 
shown in Fig. 4 that that part of the 
windings which is included in the angle 
represented by the shift of the brushes 
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Fia. 4.— REPULSION MOTOR URED as SERIES 
MOTOR. 


constitutes the exciting coils, and the lines 
of force are distributed as shown on the 
diagram. The brushes are shifted in the 
direction of rotation and are located on 
the edge of the active field. It is well 
known in direct-current practice that the 
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1 Diagrams have been shown by Milch and Latour 
with a voltage impressed on the armature circuit iu 
order to meet this condition. 
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brushes of a motor ought to have a back- 
ward shift, if any, but never a forward 
shift; and it is therefore obvious, consider- 
ing the direct-current features, that this 
motor can not commutate well. In the 
repulsion motor the armature currents 
are induced by the transformer action, 
but the distribution of the currents is sub- 
stantially the same as described above for 
the series motor. This difficulty has led 
to the design of an armature winding as 
shown in Fig. 5, by which the electro- 
motive force due to the cutting of the 
active flux is eliminated. The magnetiza- 
tion is produced by a separate stator wind- 
ing located symmetrically with respect to 
the brushes. This gives a distribution of 
the fields as shown in Fig. 5. The arma- 
ture conductors under commutation are 
located on the edge of the field flux, so 
that both sides of the coil are under an 
equal flux of the same polarity. 

There is another way of looking at this 


Fic. 5.—SPECIAL ARMATURE WINDING AS 
AFFECTING DISTRIBUTION OF THE FIELDS. 


phenomenon which leads to the same re- 
sult: The winding of the repulsion motor 
can be separated into an exciting winding 
and an inducing winding; in this case the 
brushes are located in the neutral of the 
stator winding. The armature is the 
short-circuited secondary of the inducing 
winding and must consequently have sub- 
stantially the same total number of am- 
pere-turns. The two fields that are ex- 
cited by the stator and rotor individually 
are shown in Fig. 6 (a). The rotor field 
is peaked and stator field is flat-topped, 
giving a resulting field as shown by the 
cross-section part of the diagram. Con- 
sequently, there is a resulting peaked field 
opposite to the brushes where the con- 
ductors under commutation are located. 
This field is excited by the armature and 
has all the detrimental effects of armature 
reaction. Fig. 6 (b) shows how this is 
overcome by a fractional pitch winding 
on the armature. It also shows why only 
one definite winding pitch gives the cor- 
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rect result, whereas a greater or less ratio 
gives a field in the wrong direction. 
The correct combination in Fig. 6 (b) 
shows the rotor flux slightly lower than 
the stator flux, whereas if there were no 
leakage the currents and corresponding 
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fluxes would be equal; but actually, the 
primary is a little higher, due to the leak- 
age. The difference between these two 
fluxes acts as a commutating field; but, 
on the other hand, the higher the leakage, 
the higher will be the commutating flux 
necded to overcome the leakage. If, how- 
ever, the armature is short-circuited 
through a reactive coil, the resulting flux 
is Increased without introducing leakage 
in the armature. Since the field of the 


Correct Pitch 
Fia. 6B. 


motor is a reactive coil itself that must be 
excited, a convenient way of introducing 
reactance into the motor armature is to 
use the motor field or a part thereof for 
this purpose. That it is beneficial for the 
commutation of a repulsion motor to in- 
troduce the field in the armature instead 
of the stator circuit was experimentally 
demonstrated long ago by E. W. Rice, Jr. 
The reason for the improvement as ex- 


Too Short Pitch 
Fie. 6c. 


plained above, is that the reactance of the 
field. changes the ratio between stator and 
rotor ampere-turns so as substantially to 
offset the wrong distribution of currents 
with the full-pitched winding. The fact 
of the reactive coil being the field winding 
is in this respect immaterial, and it has 
been proved that the field of a similar ma- 
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chine introduced in the same place gives 
the same result. 

The above discussion demonstrates how 
the two fundamental conditions for good 
commutation can be fulfilled in a series 
repulsion motor at any speed without the 
aid of commutating poles. Instead of 
creating a commutating flux artificially 
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The short-circuiting switch of the rotor 
carries only half as much current as the 
rotor itself, because the current in the 
short-circuited connection is only the dif- 
ference between the stator and the rotor 
currents. The inducing winding, the 
field, and the armature are connected per- 
manently in series: but with the connec- 
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Fic. 7.—ALTERNATING VOLTAGES IN SHORT-CIRCUITED CoILs OF SERIES REPULSION Moron. 


in a place where the commutated con- 
ductors happen to be, the conductors are 


located in a place where the correct flux ~ 


will naturally exist. By controlling the 
value as well as the phase of the different 
fluxes as described, perfect commutation 
can be obtained at any speed. 

Fig. 7 gives a comparative diagram of 
the alternating voltages in the short-cir- 
cuited coils of a series repulsion motor 
for twenty-five cycles and for the same 
motor when used as a series motor for 
fifteen and twenty-five cycles. The im- 
provement introduced by the fractional- 
pitch armature winding is a separate mat- 
ter and is of the same character as the 
change from an ordinary direct-current 
machine to a commutating-pole machine. 

STARTING. 

The starting of a single-phase motor is 
materially handicapped bv the fact that 
the alternating nature of the main field 
sets up currents in the armature coils 
which are short-circuited bv the brushes. 
This same difficulty is experienced in all 
known types of single-phase commutator 
motors. Although the principle involved 
is the same in the motor under considera- 
tion, the practical result gained by the 
arrangement employed is a starting torque 
twice as high as would be possible in a 
corresponding series motor for the same 
commutation and the same supply of cur- 
rent, 

This double starting torque is obtained 
lv winding the stator with twice as manv 
turns as the armature. The motor starts 
as a repulsion motor with the armature 
short-circuited as shown in Fig. 8. The 
current as it enters the stator has only 
half the strength of that in the rotor. 
owing to the ratio of stator to rotor turne. 


tions shown, the field is in series with thre 
stator circuit at starting and with the 
rotor circuit when running. In starting. 
the rotor carries twice as much current 
as when running, in order to give the same 
field strength—in this manner doubling 
the starting torque. The sparking at 
starting is quite insignificant up to a cer- 
tain value of the voltage short-circuited 
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by a brush, but beyond this point the 
commutation rapidly becomes bad. This 
critical value is about the same as that 
which gives a reasonably good commuta- 
tion in running. For a pure compensated 
series motor, therefore, the same remedy 
must be looked for in running as in start- 
ing conditions, and the natural solution 
is to design the motor for a low voltage 
or to use resistance solution. 

In ordinary series motor equipments, 
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the difficulty arises that a higher starting 
torque is usually required than the full- 
load running torque, and if the short- 
circuited voltage is permissible in run- 
ning, it will get too high at starting. <A 
starting torque of twice full load (onc- 
hour rating) torque is, however, usually 
more than enough, and therefore the short- 
circuited voltages can be kept below the 
critical point, while the torque is increased 
above normal. It is, however, not only 
the critical value of the voltage, but also 
the time that such a voltage is maintained 
that determines what is permissible. In 
this respect any repulsion motor has a 
great advantage, because the sparking dis- 
appears altogether as soon as the armature 
has reached an appreciable speed. Fur- 
thermore, a voltage could be allowed in 
starting with double torque which would 
not be permissible with normal running 
torque, on account of the short time-ele- 
ment of the starting condition. 

The general principle which has been 
discussed for regulating the field in start- 
ing an alternating-current motor can be 
applied in different ways; it was first 
employed by Eichberg, who used a variable 
series transformer in the field circuit. 
Particular attention may, however, be 
called to the simplicity of the arrange- 
ment described here, where the same result 
through the inherent 
characteristics of the motor without the 
use of any additional apparatus. The 
same principle can be applied to series 
motors bv the use of a series transformer 
or some suitable controlling device, but it 
involves the disadvantage of doubling the 
current which is to be supplied to the 
motor through the control system, where- 
as when starting as a repulsion motor, in- 
creased torque is gained by a local current 
superimposed on the main current by in- 
duction. 

Control—In regard to the practical 
application of the svstem, it may be men- 
tioned that several four-motor equipments 
for alternating and direct current have 
been in operation for some time. The al- 
ternating-current control equipment has a 
total of seven contactors and a reversing 
This gives four points on the 
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switch. 
controller, which seems quite satisfactory 
for motor-car operation, though any nuin- 
ber of steps can be added to take care of 
locomotive operating conditions. 

The preferred method of control is the 
In starting. 
the armature is short-cireuited and the 
full secondary voltage of the transformer 
is impressed upon the inducing and excit- 
ing windings The) current 


one shown in Figs. 8 and 9. 


flowing 
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through the stator continues through the 
armature, but due to the ratio of turns of 
inducing winding and armature winding, 
an additional current of equal strength 
to the stator current flows through the 
local circuit of the armature and the short- 
circuited connection. In the running 
connection, part of the power is intro- 
duced in the stator and part in the rotor, 
and the field-winding carries the same 
current as the armature—that is, twice 
the stator current—thus giving a rela- 
tively greater field strength than in the 
starting condition, just as it would be 
produced by a series-multiple connection 
of the field-winding. 

Although the total potential impressed 
upon the stator and rotor is the same for 
starting and running, the result of chang- 
ing the connection so as to transfer the 
energy input from the stator to the rotor 
has the effect of increasing the resulting 
voltage of the motor. This is due to the 
ratio of transformation between stator 
and rotor. In this manner a higher speed 
is obtained hy impressing a higher result- 
ing voltage, and the same change of con- 
nections makes the motor adapted for a 
higher speed by changing the ratio of 
series and repulsion motor action. 

Power-factor—The only motor that has 
an inherent claim on unity power-factor 
is the direct-current motor. In every al- 
ternating-current. motor a certain amount 
of wattless voli-amperes is consumed in 
magnetizing the field, and in leakage, so 
that the maximum torque is limited to a 
lower value than it is with the direct- 
current motors. An alternating-current 
motor with inherently good power-factor 
is one with high overload capacity, and 
` this must be due to a comparatively small 
proportion of volt-amperes being con- 
sumed for magnetization. There are, 
however, artificial methods of bringing 
the power-factor of the alternating-cur- 
rent motor up to unity. For example, an 
induction motor can be shunted by 
a condenser, and a commutator motor 
can be arranged so as to generate 
a certain amount of volt-amperes in 
order to supply its own magnetization. 
Any arrangement for this purpose does 
not improve the torque characteristics of 
{he motor, any more than a condenser 
improves the performance of the induc- 
tion motor; it improves only the phase 
displacement of the supplied current. The 
effect on the system can be corrected 
equally well by other machines on the 
same system adjusted for leading current. 

The alternating-current series motor 
has a higher power-factor than the three- 
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phase induction motor with the same mag- 
netic structure, because the series motor 
generates a certain amount of volt-am- 
peres. The power-factor of a series alter- 
nating-current motor can be increased to 
unity by displacing the phase of the field 
current; for instance, by shunting the 
ficld with a non-inductive resistance. In 
fact, the higher power-factor is due to in- 
ternal shunt currents, the core-loss as well 
as the short-circuit current in the brushes 
having the character of shunts on the field 
winding. Eliminating the core-loss as 
well as the short-circuit currents in the 
brushes would, therefore, evidently im- 
prove the motor itself, although it would 
lower the power-factor. 

The following is a short statement of 
the functions of the different fluxes in a 
repulsion motor. The motor is under- 
stood to be designed, as described before, 
with a definite degree of fractional pitch 
and the brushes in the neutral position. 

Power-factor of the Repulsion Motor 
with Field Winding in Stator Circuit—In 
a repulsion motor the current passing 
through the inducing winding produces 
a corresponding current in the armature. 
By the rotation of the armature in the 
main field an electromotive force is gen- 
erated in the armature, which causes a 
magnetizing current to flow which is 
superimposed upon the main current, and 
it is this magnetizing current that causes 
the voltage to be transformed back to the 
primary. In other words, the current is 
transformed from the stator to the rotor 
and the electromotive force generated in 
the rotor is transformed back to the stator. 
One flux is needed to transform current 
and another flux to transform the voltage. 
These two fluxes are out of phase. The 
voltage flux is generated in the armature 
by rotationand does not consume any volt- 
amperes from the line. The main flux 
as well as the current flux and the leakage 
flux consume volt-ampcres. 

Power-factor of the Repulsion Motor with 
Field in Armature Circuit—The theory 
of this motor is the same as above, except 
that it takes more flux to transform the 
current because the armature circuit in- 
cludes the impedance of the field. Whe 
this increased flux is good for the com- 
mutation has been shown above. The 
same magnetizing current for the voltage 
flux as described above flows through the 
armature, and in this case through the 
field also. This magnetizing current dis- 
places the phase of the main field, and con- 
sequently the clectromotive force of the 
machine. The displacement tends to 
lower the power-factor and the result is 
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the same as if the volt-amperes of the volt- 
age flux had been supplied from the line. 
In other words, the motor has the same 
inherent nower-factor as a single-phase 
induction motor. 

A series repulsion motor as developed 
for railway service has only one-third to 
one-quarter repulsion motor action, this 
being the proportion that gives sparkless 
commutation from synchonous to double 
synchronous speed. The lowering of the 
power-factor due to magnetizing current 
is therefore very slight, and with the 
greater liberty in design that is gained in 
the series repulsion motor, the power-fac- 
tor is practically the same as in a series 
motor. 

The analysis of the phase displacement 
also indicates how the power-factor can 
he corrected bv shifting back the phase of 
the field current. This can be done in 
the series repulsion motor, as well as in 
the series motor, hy shunting the field by 
a resistance according to the suggestion 
of Dr. A. S. McAllister. It can also be 
done, as has been experimentally demon- 
strated, by a slight degree of separate 
excitation of the field derived from the 
main transformer or from the stator coils. 
However, anv raising or lowering of the 
power-factor of phase displacement does 
not affect the tractive effort or heating 
of the motor: it only changes the voltage 
that has to be applied in order to over- 
come the inductive drop. As soon as anv 
artificial method of raising the power-fac- 
tor involves any complication—for in- 
stance, another set of brushes on the com- 
mutator—it will probably prove preferable 
to improve the constants of the system bv 
using synchronous machines wherever 
power is used for other purposes. 

Resistance Leads—The use of resistance 
leads has been found to be’ unnecessary 
in motors of the type described. Certain 
motors which have been operated for a 
considerable time as series motors, and 
then rewound so as to embody the features 
described in this paper, have shown an 
increased life of brushes and commutator 
up to the standard of good direct-current 
practice. The improvement in commuta- 
tion was so great that it was possible at 
the same time to increase the thickness 
of the brush and the output of the motor. 

Selection of Frequency—In regard to 
choice of frequency, the series repulsion 
motor again gives greater liberty. Where- 
as the starting torque can be doubled on 
either fifteen or twenty-five cycles, it may 
he mentioned that a series motor which 
was almost inopcrative at a certain load at 
twenty-five cycles, after rewinding, as de- 
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seribed, was tested as a series repulsion 
motor, and found to give excellent com- 
mutation at forty cycles, at the same load. 
It can therefore be said in general that 
twenty-live cycles is entirely satisfactory 
for all geared motor work; it is preferable 
in that the combination of motor and 
transformer weighs less at twenty-five 
than at fifteen cycles. 

Economy of Material—The motor de- 
scribed can be built in larger capacities 
than the series motor. ‘The principal rea- 
son for this is the inherently good com- 
mutation and increased starting torque 
which make resistance leads unnecessary, 
thereby eliminating the heat generated by 
the resistance leads, and also gaining space 
in the slots, which can be used for copper. 
Furthermore, it is possible to increase the 
flux per pole without impairing the com- 
mutation. 

he fractional pitch winding, which is 
used primarily for the sake of commuta- 
tion, is also advantageous from the point 
of view of economy of material. The sav- 
ing extends not only to the end-connec- 
tions, as is the case with the fractional- 
pitch induction motors, but also to the 
stator winding, inasmuch as only the 
active armature conductors, or only about 
eighty per cent of the total pitch as effec- 
compensated for; whereas, with the full- 


pitch armature, the entire winding must’ 


be compensated for. In neither case 1s 
it possible to utilize more than about 
eighty per cent of the total pitch as effec- 
tive pole arc, because of the space occupied 
by the field-winding. This principle is 
applicable to any compensated machine of 
the Deri type for alternating or direct 
current, except when the commutating 
pole is used. 

The fact that the number of poles in 
the series repulsion motor can be selected 
without regard to the synchronous speed 
is an important consideration. The trac- 
tive effort of an alternating-current motor 
referred to the periphery of the armature 
is directly proportional to the number of 
poles employed, provided that the same 
flux per pole is used and the same current 
density in amperes per inch of circum- 
ference. The allowable flux per pole de- 
pends upon the type of winding and 
thickness of brush, but the same limita- 
tions exist for all known types of motors. 
The formula for tractive effort given be- 
low is deduced from the fundamental 
formulas for commutator machines, but 
it is of special interest because it brings 
all motors to the same basis and shows the 
advantage of liberty in selecting the num- 
her of poles. 

The tractive effort in kilogrammes at 
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armature periphery = amperes per cm. 


flux 1 
x - X number of poles ee 
9 p X T 


Vv 


The only constant in this formula is 
the acceleration of gravity, 9.8, in the 
metric system. 

Tractive effort in pounds at armature 


flux 
periphery = amperes per inch X — == 
V 2 

xX poles X 0.089. 
This formula also indicates which 


method can be considered to obtain as 
high a starting torque as possible with a 
given number of poles. ‘The starting 
torque depends only upon the flux per 
pole and the current density. ‘The permis- 
sible flux can be slightly increased by the 
use of resistance leads. A considerably 
larger increase can, however, be obtained 
by raising the current density momenta- 
rily without changing the flux. This is 
the method that has been adopted in the 
motor described. 

At first glance it may appear that this 
method would lead to an overheating of 
the winding. ‘This, however, is not the 
case. In a motor of this type the PR 
losses are of about the same magnitude 
as the losses due to the field and the rota- 
tion. The total losses of the motor are 
therefore not increased by the square of 
the current, but more nearly in propor- 
tion to the current. Furthermore, when 
an increased starting torque and increased 
acceleration are obtained by increased cur- 
rent, the duration of the excessive current 
will be so much shorter, with the result 
that a train can be brought up to a certain 
speed with only slightly higher heating, 
if this is done at a higher rate of accelera- 
tion and with the use of an increased 
current. 

In summing up the preceding the par- 
ticular advantages of the motor described 
may be claimed to be: 

1. Good commutation at all speeds 
without the use of resistance leads. 

2. Larger capacities possible than with 
the series motor. 

3. High tractive effort possible, due to 
the liberty of selecting the number of 


poles. 

4. Increased starting torque, possible 
because of the inherent ratio of winding 
turns, without supplying an increased 
current from the main transformer. 

5. Simplicity of Construction — The 
stator is the same as in the series motor, 
in fact easier to construct due to the 
greater liberty of placing the field-wind- 
ing in slots. The armature is constructed 
according to standard direct-current prac- 
tice with the conductors soldered into the 
commutator bars. 

6. Equally well applicable to direct and 


alternating current. 
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Concerning Synthetic Rubber. 
In this discussion of the prospects for 
securing a synthetic or artificial rubber, 
the view is taken that but little has been 
accomplished as vet in this direction, Pro- 
ducers of so-called “synthetic rubber” may 
be grouped into three classes. The first 
makes something of the oil-substitute 
type. It may be used in connection with 
india-rubber, but has no particular value 
alone. The second begins with crude rub- 
ber, fine Para preferably, and doctors it 
with something like oil of wintergreen to 
disguise it thoroughly, producing what is 
then called synthetic rubber. The third 
class embraces honest, usually aged, chem- 
ists who buy most of the ingrediente for 
secret formulas, upset all rules governing 
chemical reactions and think they produce 
“synthetic rubber.” It is not said that 
synthetic rubber will never be made, but 
its first cost, should it be made, will prob- 
ably for years make it only a plaything of 
the laboratory—IJndia Rubber World 
(New York), January 1. 
—___<@——___—_ 


New Haven Road to Build 
Portchester Electric Line. 


At the request of the Board of Estimate 
and Apportionment for the city of New 
York, President Charles E. Mellen, of the 
New York, New Haven & Hartford Rail- 
road, admitted the absorption of the New 
York & Portchester and the New York, 
Westchester & Boston Railroad companies, 
and declared that it was the intention of 
his company to build a line to Portchester 
for high-speed electric service under the 
merged franchises of the two companies. 
The New York, New Haven & Hartford 
Railroad owns the Millbrook Company. 
The Millbrook Company owns all of the | 
shares of the New York & Portehester 
Company, which practically owns the New 
York. Westchester & Boston Railroad, 

= 


Civil Service Examinations 
for New York State and 
County Positions. 

The New York State Civil Service Com- 
mission Will hold examinations on Febru- 
ary 1 for the following positions: Bridge 
designer, $1,500 to $2,100 ; civil engineer- 
ing draftsman, $4 to #5 a day; leveler, 
$4.50 to $5 a day; steam engineer, Monroe 

county service, KOO, 

The last day for filing applications for 
these examinations is January 25. Full 
information and application forms mav 
he obtained from Charles S. Fowler, chief 
examiner, Al Dany N. Y- 
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THE PURIFICATION OF FEED-WATER. 


BY CHARLES L. HUBBARD. 


(Concluded. ) 

For large plants. or where space is 
valuable, special filters of a more compact 
form are more generally used. A filter of 
this type is shown in Fig. 3. 

The filtering portion of the apparatus 
occupies the lower or main chamber and 
consists of a corrugated cylinder built up 
of sections held together by four long 
bolts extending through the cylinder near 
its axis. The sections or discs are of 
bronze and are perforated with a large 
number of small holes. 

A long bag of Turkish toweling is 
passed over the cylinder and then drawn 
down between the sections by cords, as 
shown in the illustration. This mani- 
folding or fluting of the toweling gives a 
large area for the water to pass through, 
which ranges from 250 to 1,000 times that 
of the feed-pipe and thus causes a low 
velocity of flow through it. Water enters 
through valve A, as shown by the arrows, 
passing through the filtering material and 
out by way of valve B to the boiler. The 
separated matter accumulates on the outer 
side of the filter and gradually increases 
the resistance to flow, this resistance being 
indicated by pressure gauges connecting 
with the two sides of the filter. When 
this difference reaches two or three 
pounds the filter may be cleaned by re- 
versing the flow of water or by renewing 
the toweling. To provide for the removal 
of the cylinder when in use, the valve A 
is fitted with a face on each side of its 
disc which may be closed on either an 
upper or a lower seat. With the disc 
down and the valve B closed, the water is 
passed around the filter. The same ar- 
rangement of valves allows for the re- 
versal of flow. This is done by closing 
A and opening the drain-cock at the lower 
part of the filter and valve B. 

There are various other filters in use, 
but space does not allow a description of 
their construction. 

The skimming process may take place 
either in a chamber outside the boiler or 
in the boiler itself. Fig. 4 shows a sec- 
tion through an external arrangement 
which is placed between the feed-pump 
and boiler, and is designed especially for 
the removal of oil and other impurities 
which may be mixed with it. The general 
construction is evident from the illustra- 
tion. Water enters through the pipe A 
and passes alternately over and under a 
number of vertical partitions which do 
not extend quite to the surface of the 
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water in the chamber, this being kept at 
a constant level by the use of a ball-cock. 
As the surface of the water is kept prac- 
tically quiet, the oil, etc., rise in the form 
of a scum and are blown off from the 
pan E through a valve and pipe not 
shown. 

Fig. 5 shows an automatic arrange- 
ment for skimming the surface of the 
water in a tubular boiler. A funnel, sup- 
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ported by floats, rests on the surface with 
the opening toward the front. As the 
circulation in a boiler of this type is 
toward the rear at the surface of the 
water, the scum is carried into the funnel 
and by means of an external pipe into a 
separator or settling tank. The circula- 
tion through the connecting pipes is in- 
dicated by the arrows and is maintained 
by the difference in temperature of the 
water in the upper and lower pipe. The 
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Fie. 4.—For REMOVING OIL AND OTHER 
IMPURITIES FROM FEED-WATER. 
settling tank contains an interior cham- 
ber, open at the bottom and closed at the 
top. The scum is delivered above this 
and the pure water is drawn off from the 
top of the interior chamber. Suitable 
blow-off connections are provided for 
clearing the outer cylinder as may be re- 

quired. 
PURIFICATION BY CHEMIOAL MEANS. 
This process is employed for the 
elimination of the carbonates, sulphates, 
nitrates and chlorides of lime and mag- 
nesia, and also in special cases where the 
water contains certain acids, ete. 
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As in the case of other processes of 
purification, a careful analysis of the water 
supply should first be obtained and the 
method of treatment governed accord- 
ingly. 

The usual methods by which water is 
purified chemically are three in number 
and are known as the lime process, the 
soda process and a combined lime and 
soda process. The particular process that 
shall be employed depends altogether upon 
the impurities to be removed, as stated 
above. 

Let us first take up the removal of 
the carbonates of lime and magnesia. We 
have seen how the soluble bicarbonates are 
changed to insoluble carbonates by driv- 
ing off the carbonic acid through heating 
the water. In the present method the 
same result is secured by chemical action. 
The lime process may be used for this 
purpose, and its action is as follows: 
When limestone (carbonate of lime) ìs 
heated the carbonic-acid gas which it con- 
tains is driven off, leaving quicklime. 
which is a combination of lime and oxy- 
gen. Quicklime, dissolved in water, 
forms hydrate of lime, or what is com- 
monly known as lime-water, and has a 
great affinity for carbonic acid. When 
lime-water is added to feed-water con- 
taining bicarbonate of lime the carbonic- 
acid gas leaves the bicarbonate for the 
lime-water, thus changing the bicarbonate 
into carbonate, which, as we have already 
seen, is insoluble and is precipitated to 
the bottom of the tank in which the action 
takes place. The lime-water which is put 
in forms with the carbonic-acid gas more 
of the carbonate of lime, which 18 also 
precipitated. It is important that no 
more lime-water should be added than 
will just take up the carbonic acid in the 
bicarbonate to form the carbonate, for if 
an excess should be carried over and agam 
meets water containing carbonic acid 1t 


` will combine and form carbonate of lime 


in the boilers. 

Caustic soda may be used for the same 
purpose as lime-water if desired. In this 
case the bicarbonate of lime is changed to 
the carbonate and precipitated, and the 
caustic soda to carbonate of soda, which 
is soluble at all temperatures. . 

When this process is used the boilers 
should be blown off occasionally to pre 
vent the soda solution from becoming too 
concentrated, as it is likely to cause foam- 
ing. 

The lime-water is much cheaper and 
for this reason has a great advantage over 
caustic soda in large plants. 

Bicarbonate of magnesium _is acted 
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upon in practically the same manner as 
bicarbonate of lime and all of the fore- 
going remarks apply equally well to the 
magnesium salt. 

Let us next consider the removal of the 
sulphates of lime and magnesia by the 
soda process. The chemical used for this 
purpose in nearly all treating plants 18 
soda ash (carbonate of soda). When this 
is added to water containing sulphate of 
lime the resulting chemical action is the 
formation of carbonate of lime, which is 
precipitated, and sulphate of soda, which 
is soluble at all temperatures. Here, as 
in the case of caustic soda, the water 
becomes strongly alkaline by the accumu- 
lation of soda and must be blown out fre- 
quently to prevent foaming. 

If carbonic acid is present in excess 
when the above treatment is applied, it 
prevents the precipitation of the carbonate 
of lime, because the excess of carbonic 
acid unites with the carbonate of lime, 
forming the bicarbonate of lime, which is 
soluble. Conditions of this .kind are 
cared for by the combined lime and soda 
process described later. 

The reaction between the sulphate of 
lime and soda ash takes place slowly 
unless the water is heated, consequently 
caustic soda is sometimes used instead. 
Caustic soda produces sufficiently good re- 
sults without the use of heat, but is much 
more expensive. The reaction is similar 
to that of soda ash. 

Sulphate of magnesia alone docs not form 
a scale, but if the bicarbonate of lime is 
present the addition of lime-water to pre- 
cipitate the carbonate causes the sulphate 
of magnesia to form the sulphate of lime, 
which in turn must be removed by the 
use of soda. 

It is evident from the above discussion 
that the combined lime and soda process 
is necessary when there is more than suffi- 
cient carbonic acid present to produce the 
precipitation of the sulphate of lime by 
the soda, and also when both the carbon- 
ates and sulphates of lime and magnesia 
are present. 

The method of applying this treatment 
can best be shown by a brief description 
of a typical purifying plant. 

There are various systems of this kind 
in use working upon practically the same 
principle, although quite different in de- 
tail. The one shown is chosen because 
it illustrates in a simple manner the 
various stages of the process. 

In Fig. 6 A is a tank containing lime- 
water kept from settling by means of a 
by-pass from the solution pump, which 
keeps it in a constant state of agitation. 
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The solution pump shown above the tank 
is a small single-acting boiler feed-pump 
especially constructed for handling 
chemicals, and its use is to feed the lime- 
water into the water to be purified. The 
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Fie. 5.—AUTOMATIC SKIMMING APPARATUS. 


feed-water, which should be at a tempera- 
ture of 175 degrees or more, enters C as 
shown by the arrow, and the pressure is 
indicated by the gauge D. The lime- 
water is supplied to the feed-water just as 
it enters C and is thoroughly mixed with 
it by means of an arrangement of interior 
piping not shown in the illustration. The 
first effect is to neutralize any free acids 
which may be present in the water. The 
next step is a precipitation of the car- 
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Fia. 6.—SAMPLING AND TESTING APPARATUS, 


bonates of lime and magnesia by the 
action already described. Iron is also held 
in solution by an excess of carbonic acid 
and is precipitated by lime-water in the 
same manner as the bicarbonates of lime 
and magnesia. 

These various precipitates settle in the 
bottom of C and may be blown off at 
intervals as they collect. 

Another action of the lime-water is to 
convert any oil present into stearate of 
lime. From C the water passes into E 
for treatment by the soda process. In 


109 


order to determine if the proper amount 
of lime-water has been added, a small 
quantity of water is drawn off into a 
white porcelain cup by means of the test- 
cock F, and two drops of phenolphtalein 
are added to each tablespoonful of water. 
If sufficient lime-water has been used the 
solution will show a faint pink tinge of 
color. If the color remains white it in- 
dicates the necessity of more lime-water. 
A dark pink shows that too much lime has 
been added and the solution pump should 
be slowed down. 

The soda process is carried on in a 
similar manner to that just described. 
The tank G contains a solution of car- 
bonate of soda, or soda ash, which is 
pumped into the feed-water just as it 
enters E, causing the formation of lime 
and magnesia carbonates which are pre- 
cipitated, and soda sulphate which is 
soluble and enters the boilers with the 
water. When the feed-water contains the 
chlorides of lime and magnesia the ef- 
fect of the soda ash is to form the car- 
bonates as a precipitate, and sodium 
chloride (common salt), which in the 
small quantity produced is harmless. 


‘Soda ash also disposes of any nitrate of 


lime by changing it to the carbonate, 
which is precipitated, and nitrate of soda, 
which remains in solution. The greater 
part of the precipitates formed by the 
above reactions settle to the bottom of 
tank E and may be blown off. The 
various soda solutions which are formed 
and remain in the water do not form scale 
or corrode the boilers, but when present 
in too concentrated a form are likely to 
cause foaming, which is increased if vege- 
table matter is also present. The only 
way of preventing this is by blowing off 
the boilers occasionally as may be found 
necessary. 

As the water leaves E it should again 
be tested by adding one drop of phen- 
olphtalein to each tablespoonful of water. 
The color reactions indicating the proper 
amount of soda are the same as for lime; 
the only difference being that one drop of 
phenolphtalein is used to each table- 
spoonful of water in the case of soda 
and two drops in the case of lime. After 
leaving E the water passes to the filters 
L and M, which are filled to a depth of 
four to six inches with fine crushed flint 
supported upon suitable screens. These 
remove any suspended matter which may 
be present and the purified water then 
passes to the boilers through the pipe T. 

After leaving the filter the water should 
be tested once more by adding six or 
seven drops of a saturated solution of 
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caustic soda and soda ash to a smal] glass, 
drawn from the test-cock R. If there 1s 
more than a grain of scale-forming matter 
left in the water a precipitate will form, 
and if less it will remain clear. 

The two pressure gauges D and Q show 
the pressure before entering and after 
leaving the apparatus, and indicate the 
resistance offered by the filter, thus in- 
forming the attendant when it is time for 
washing them out. One filter is washed 
at a time by cutting it out from the rest 
of the apparatus and reversing the flow 
through it by a proper use of the connect- 
ing valves. This stirs up the flint and 
carries the accumulated filth and precipi- 
tates out through the valve S and drain- 
pipe U to the sewer. The reason for 
using flint as a filtering material is be- 
cause it does not pack and never dete- 
riorates. | 

Aside from the first cost and main- 
tenance of softening plants is the item of 
chemicals. This, however, is not great, 
as lime and soda are both inexpensive. 

A good deal of the commercial lime 
contains a high percentage of magnesia, 
and unless a brand containing from nine- 
tv to ninety-five per cent of lime can be 
obtained it should be rejected for water- 
softening purposes. Water containing the 
carbonates is less expensive to purify than 
one in which the sulphates are prescnt. 
The cost of softening water varies from 
one to two cents per 1,000 gallons, de- 
pending upon the impurities which it con- 
tains. 

ELECTRICAL PURIFICATION OF WATER. 

An article of this kind would not be 
complete without describing briefly one 
of the methods of purification by means of 
electricity. 

In this method ozone is the active 
agent, produced either from the oxygen 
in the air or from the water by the use 
of electricity. 

No minute life can exist in contact 
with ozone, and all impurities, both or- 
ganic and inorganic, whether in suspen- 
sion or solution, are decomposed and form 
a coagulation of a gelatinous nature which 
readily settles, leaving pure water at the 
top of the tank or chamber in which the 
action takes place. 

In plants of medium size the method of 
ozonizing the oxygen of the water is pref- 
erable, as this may be done by an elec- 
tric current of normal voltage, while in 
the other method a very high tension is 
required. The principle of operation is 
shown in diagram in Fig. 7. Water 
enters chamber A, which is provided with 
a pipe-coil for heating or cooling as con- 
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ditions may require. From A the water 
flows through a scries of electrode tubes, 
one of which is shown in section, into 
chamber B. These tubes are arranged in 
pairs, each pair forming a complete cir- 
cuit by means of their connection with the 
anode and cathode plates C and D, which 
are connected with the leads from an elec- 
tric current as shown. The water in pass- 
ing through the tubes fills the space be- 
tween the anode and cathode, and the 
induction discharges taking place act 
upon the impurities as above described. 
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Fig. 7.—ELECTRICAL 


From chamber B the water flows into a 
filtering compartment, where the coagu- 
lated and suspended matters are removed 
by passing through beds of sand or gravel, 
and by skimming with a surface blow-off 
when necessary. 

The cost of purification by this process 
is from ten to twelve cents per 1,000 
gallons under average conditions. In 
very large plants where a current of 
10,000 to 12,000 volts is available the type 
of apparatus for ozonizing the oxygen of 
the air is preferable. In this case the 
ozonized air is forced through the water 
as it flows through closed tanks or towers 
provided with suitable filters. With large 
quantities of water the cost of purifica- 
tion should not exceed six to eight cents 
per 1,000 gallons. 


—_—___<«@—____—_- 
The Faraday Society. 


The thirty-second ordinary meeting of 
the Faraday Society was held on Tuesday, 
December 17, 1907, at the Institution of 
Electrical Engineers, 92 Victoria street, 
S. W., London, England. Dr. F. Mollwo 
Perkin, treasurer, was in the chair. 

Dr. F. G. Donnan, in the absence of the 
author, read a paper on “A Physico- 
Chemical Study of the Complex Copper 
Glycocoll Sulphates,” by J. T. Barker. 

The paper deals with the constitution 
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of the blue solution formed when glyco- 
coll is added to copper sulphate solution. 
It is probable that the concentration of 
the-cupri-ions has been lowered by the 
formation of complex cupri- glycocoll 
cations, and experiments are described 
to investigate this question. Electro- 
metric measurements and the application 
of the mass law point to the exist- 
ence of complex ions of the formula 
[CuG,].. and the corresponding sulphate 
[CuG,]SO,. Freezing-point measure- 
ments on the whole confirm this. Crys- 
tallization experiments show that the first 
addition of glycocoll to a solution of 
CuSO, produces undissociated copper 
glycocoll with an increase of free H,S0,. 
This initial action is soon brought to a 
stop by the increasing H. concentration, 
and after this further addition of glycocoll 
results mainly in the formation of com- 
plex copper glycocoll cations. Conduc- 
tivity experiments strikingly confirm this 
supposition. 

Dr. F. Mollwo Perkin read a paper on 
“The Discovery of the Alkali Metals by 
Davy; the Bearing of the Discovery Upon 
Industry.” The lecture was illustrated 
with lantern slides. 

After a short biographical sketch the 
author refers to Davy’s early experiments 
on galvanism, which began in 1800 and 
culminated in 1807 in the electrolytic 
decomposition of the fused alkalies, caus- 
tic soda and caustic potash, described on 
November 19 in the Bakerian lecture be- 
fore the Royal Society entitled: “On Some 
New Phenomena of Chemical Changes 
Produced by Electricity, Particularly the 
Decomposition of the Fixed Alkalies, and 
the Exhibition of the New Substances 
Which Constitute Their Bases, and on the 
General Nature of Alkaline Bodies.” 
Davy’s experiments are described in detail, 
and it is shown that the electromotive 
force of his battery must have been about 
220 volts and the current he used some 
thing under one ampere. The subsequent 
experiments on the decomposition of the 
alkaline earths, by which calcium, stron- 


tium, barium and magnesium in the form 
of amalgams were obtained, are then de- 
scribed. 

The second part of the paper deals, 
among other matters, with the industri 
manufacture by Wöhler in 1827 of potas- 
sium, by Ste. Claire Deville in 1854 of 
sodium, with Watt’s suggestions (1851) 
for electrolyzing fused sodium chloride, 
with Castner’s chemical sodium process 
(1886) and his electrolytic process 
(1890), Rathenau and Suter’s sodium 
process, Becker’s process and the proces 
of Darling, who electrolyzed fused sodium 
nitrate, using porous partitions. 
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The Illuminating Engineering 
Society. 

The annual meeting of the Iluminat- 
ing Engineering Society was held in 
the rooms of the Electrical Club, of New 
York city, Friday evening, January 10. 
At this meeting the several officers sub- 
mitted their reports, and the result of the 
recent election of officers was announced. 
The secretary, V. R. Lansingh, outlined 
the large amount of work which had been 
done during the year and showed the 
growth of the society. The chairman of 
the finance committee, L. B. Marks, re- 


_ ported for his committee, and showed that, 


due to the increase in membership, to the 
increased activity of the sections, and to 
the greater amount of matter published 
in the Transactions, the expenses of the 
society had increased considerably. How- 
ever, the fiscal year had closed with a 
balance then in the treasury, due to the 
advertising in the Transactions. 

President Sharp, in turning over the 
office to his successor, reviewed the work 
of the year. He said that about threc 
hundred new members had been secured, 
and that naturally some of the old mem- 
bers had dropped out. The growth of the 
year in this respect was encouraging, and 
it was to be hoped that even greater suc- 
cess could be secured during the coming 
year. 

The working of the new constitution 
adopted by the society at the first annual 
meeting was discussed. This constitution 
represents a departure in technical society 
organization. One difficulty encountered 
in this country in the administration of 
societies of national character has been 
due to the large arca covered. It is im- 
possible, when frequent meetings are 
held, to have a representative attendance 
from all sections of the country. It is 
for this reason that in some societies only 
one or two general meetings are held. To 
get rid of this difficulty, certain associa- 
tions have organized local chapters more 
or less under the control of the central 
governing body. This practice has not 
been in every way a success. The new 
constitution of the Illuminating Engi- 
neering Society was an endeavor to over- 
come the objections to this method of 
organization by placing all the working 
chapters on an equal basis; thus the Chi- 
cago chapter should in every way be as 
influential and important as the New 
York chapter. To maintain these in- 
dividual organizations in harmony, there 
is a general council which merely governs 
but does not dictate the active work of 
the sections. To keep the sections and 
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the council in touch a vice-president 1s 
elected by each section, who is ¢.r-officto 
a member of the council. It was hoped 
that in this way the general executive 
work could be carried out; that the gen- 
eral policy of the socicty could be guided 
while the sections would be free in their 
method of working. Unfortunately the 
constitution had not worked out as well 
as had been hoped because of the diff- 
culty of obtaining general attendance at 
the council meetings, it being impossible 
for the vice-presidents from distant sec- 
tions to attend regularly. One year, how- 
ever, is not a thorough test of such an 
organization, and it is hoped that as the 
sections become more familiar with the 
system, everything will go along more 
smoothly. 

Dr. Sharp also reviewed the technical 
work of the society during the year, call- 
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ing particular attention to the success of 
the annual convention, which was held 
in Boston last July. 

The report of the tellers appointed to 
count the ballots for the annual election 
of officers was then read by the secretary. 
This showed that the following officers 
were elected for 1908: 

President—Dr. Louis Bell, Boston. 

Vice-presidents — Arthur Williams, 
New York; C. E. Stephens, Pittsburg. 

Managers—W. H. Gartley, M. K. Eyre 
and Bassett Jones, Jr. 

Secretary—V. R. Lansingh. 

Treasurer—Dr. Arthur H. Elliott. 

Retiring President Sharp then intro- 
duced the new president, Dr. Louis Bell, 
who addressed the society briefly and took 
a very optimistic view of its future. He 
said that the work for the past two years, 
had, in his opinion. been eminently suc- 
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cessful and the effect had been widely 
felt, as to-day engineers, architects, fix- 
ture dealers, and others, who previously 
paid little attention to the principles of 
illumination, are now studying the sub- 
ject and applying its principles in prac- 
tice. The great aim of the society, that 
of bringing together the various interests 
which have to do with artificial illumina- 
tion, had certainly been attained, which 
was something that no other society could 
hope to do. Dr. Bell looks forward to 
the future of the society with confidence 
in its influence in promoting good illu- 
mination. 

President Bell’s remarks were followed 
by a general discussion of the policy of 
the society, in which W. D’A. Ryan, F. J. 
Gilchrist, Arthur Williams, W. H. Gardi- 
ner, Dr. A. H. Elliott, V. R. Lansingh, 
P. S. Millar, and others took part. 

The mecting was then adjourned. 


E 


Suit Against the Economy 
Light and Power Company. 
Suit against the Economy Light and 

Power Company, of Joliet, Hl., to pre- 

vent the construction of a dam at Dres- 

den Heights, was filed on December 30, 

in the Circuit Court of Grundy county, 

at Morris, Ill. The action is in the name 
of the people of the state of Hlinois, Gov- 
ernor Dencen and Attorney-General Stead. 

An injunction is asked for. It is contend- 

ed that the Desplaines river is navigable, 

and the Economy power dam will inter- 
fere with the deep-watcerway plans. Afti- 
davits are filed from a number of old 
settlers, to prove that the Desplaines river 

was used for navigation purposes half a 

century ago. The arguments are under 

way before Judge Stough. 


——__-@—__—_- 

Subway to Brooklyn Opened. 

The Kast River Tunnel, extending the 
New York subway to Borough Hall, 
Brooklyn, was opened on January 9. The 
official train, with city and railroad offi- 
cials, members of citizens’ committee, 
and invited guests, left the Bridge Sta- 
tion, Manhattan, at 11.30 a. M., arriving 
in Brooklyn at 11.45. Public exercises 
were held in front of the Borough Hall 
at 12 o’clock noon, the borough president, 
Hon. Bird S. Coler, presiding. Addresses 
were made by the Hon. Patrick F. Mc- 
Gowan, president of the board of alder- 
men; St. Clair McKelway, William Berri, 
Frank Hedley and others, after which 
luncheon was served at the Hamilton 
Club. 
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New York Section of the 
Muminating Engineering 
Society. 

A meeting of the New York section 
of the Illuminating Engineering Society 
was held on Thursday evening, January 
9, in the Engineering Societies Build- 
ing, New York city. At this meeting 
Dr. H. H. Seabrook presented a paper 
entitled “Effects of Light Upon the Kye.” 
The author first described the general 
characteristics of the eye and its construc- 
tion, explaining the supposed cffect of 
light upon the retina and the behavior of 
the eye when light falls upon it. He 
dwelt particularly upon the protection 
which nature has furnished, and de- 
scribed the results which had been found 
experimentally when the eye is exposed 
to unusual conditions. 

Passing to the relation between the ef- 
fects which he had discussed and illumi- 
nation, Dr. Seabrook said that the severe 
Injuries which had been found to take 
place under unusual conditions have but 
little practical bearing upon the work of 
illuminating engineers. No one expects 
the demand for brilliant light upon streets 
or in public buildings to be ignored, and 
no man expects the new forms of lamp 
to be replaced by kerosene lamps. There 
are many other things to be considered in 
lighting large areas besides the eye, 
which may be protected from too power- 
ful light fairly well by a change in posi- 
tion and consequent rest to’ the exposed 
portions of the retina. Illumination for 
near work, however, is in a most unsatis- 
factory state. This country leads the 
world, apparently, in the brilliancy of its 
artificial illumination. It certainly leads 
the world in ocular exhaustion, discomfort 
and congestion. When gas came into use 
these troubles began to increase, and a 
further increase was found to follow the 
introduction of the incandescent clectric 
lamp. Both here and abroad oculists agree 
that the kerosene burner is the least harm- 
ful artificial illuminant. In fact no dam- 
age has been traced to the use of this 
source of light. 

The most satisfactory light is that com- 
ing in through a closed window on a 
bright day. In this light, finer lights 
and shadows and delicate colors may be 
best distinguished by healthy eyes. Mov- 
ing further away from the window than 
a few feet diminishes vision, while even 
taking away the protection of the window 
glass causes more dazzling and decreased 
retinal endurance. The adaptability of 
the eye is small for increased illumination 
and the limits of increase of vision with 
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stronger light are within the medium 
limits of illumination. The light should 
come from the rear and fall upon the 
object. If the latter has a glazed surface 
which reflects white light, fatigue is more 
rapid than with a dull surface, for below 
the surface of objects chemical rays are 
absorbed. Visibility is due to that por- 
tion of the white light which is not ab- 
sorbed but reflected to the eye from below 
the surface. 

The image of the brilliant filament of 
the incandescent lamp, with its concentra- 
tion of light, must harm the retina more 
than diffuse images of flames. The bene- 
fit from ground-glass globes for this lamp 
must be partly due to diffusion of the 
light. Without ground glass the light 
from the incandescent lamps is more 
steadily brilliant than that from kerosene, 
gas or the gas-mantle burner, and there 
is less chance for retina recuperation. In 
searching for other causes of trouble due 
to the incandescent lamp, it may be noted 
that the movable kerosene lamp is usually 
placed in a good position to illuminate 
the object, while the incandescent electric 
lamp is usually not well placed, and when 
this is the case no amount of shading will 
correct the conditions. Again, the glass 
bulb of the incandescent lamp is very 
thin, compared with the lamp chimney, 
and since glass absorbs strongly the chem- 
ical rays, the lamp chimney is more ef- 
fective in cutting out these deleterious 
rays than is the incandescent-lamp bulb. 

The Welsbach mantle changes the light 
from the ordinary gas flame with its 
marked excess of red to a cold light, 
deficient in that color. This light is more 
irritating to some eyes than other light, 
but less irritating to others. 

There is no need to consider any sub- 
stance except glass for protecting the eyes 
from too intense light, and yellow is the 
color to choose to improve vision and to 
protect the eyes from the chemical action 
of light. Globes may be used of pink, 
orange, red or green as desired. For pro- 
tective purposes that shade of yellow 
which appears in the best photographic 
ray filters seems most suitable. This is 
an amber yellow which may be darkened 
for weak or unhealthy eyes. Unfortunate- 
ly this glass is difficult to manufacture 
without imperfections, and the supply 
slowly follows the demand. 

The final conclusions of the paper were: 
Lights weak in chemical rays are better 
suited to the eye than others; present 
lights may be improved by attention to 
position, including the distance of the 
source of light from the eye as measured 
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by the course of the rays, and by protec- 
tion of the eyes by means of glass prop- 
erly colored. Take the spectrum of day- 
light through a window and that of kero- 
sene, argand, Welsbach and incandescent 
electric lamps, and see what shade of 
amber-yellow glass it takes to cut off the 
blue and violet rays. Under these condi- 
tions the kerosene burner will be at one 
end of the list and the incandescent fila- 
ment at the other. 

In the discussion several members took 
issue with certain statements and con- 
clusions made by Dr. Seabrook. P. S. 
Millar said that the society is devoted to 
a campaign against unshaded high intrin- 
sic brilliancy and bad location of sources 
of light. On these points it is in entire 
accord with Dr. Seabrook. His third 
charge, however, that much damage is 
done by the short wave-lengths or chemical 
rays, is open to dispute. By referring to 
spectroscopic curves given by Professor 
E. L. Nichols, of Cornell, he showed that 
high intrinsic brilliancy does not neces- 
sarily mean that the short wave-lengths 
are in excess, and it is a noteworthy fact 
that daylight, which is taken as the ideal, 
contains perhaps ten to twenty times as 
large a proportion of the ultra-violet and 
chemical rays as light from the most 
brilliant artificial illuminant. It is not 
questioned that chemical rays do produce 
Injury, but are the injuries at present 
said to exist due to these rays or to some 
other cause? The human eye seems better 
suited for long range vision than viewing 
small objects close at hand; in other 
words, it is better adapted to primitive 
conditions than to.our present civilization. 
The strains due to this cause must have 
something to do with the injuries which 
are said to be taking place. 

Dr. Louis Bell also differed with Dr. 
Seabrook as to the direct cause of the in- 
jury to the eyes. Two effects are being 
dealt with: that of the light on the ret- 
ina and that of the light on the pig- 
mented layer of the retina. The cornea 
and Jens act as filters for ultra-violet rays, 
becoming more effective in this way with 
age. The eye itself, however, is very 
sensitive to yellow. So far as the chem- 
ical effect is concerned, all the rays of the 
spectrum are chemical. Damage to the 
eye may be divided into two parts: pri- 
mary lesions from excessive violet light 
and exposure to concentrated radiations 
where the amount of energy is large. The 
tremendous amount of light radiated by 
the flaming arcs or from a heavy short- 


circuit is as likely to cause damage a8 


the ultra-violet rays from ordinary light 
sources. 

At this meeting the annual election of 
section officers occurred. The following 
were the officers elected for the year 1908: 

Chairman—W. W. Freeman. 

Managers—Albert Wahle and C. W. 
Morris. 

Secretary—Preston S- Millar. 
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Electrical Notes from Great Britain. 


HE last day of November was the 
date upon which all new projects 
for electric light, power and trac- 

tion undertakings had to be filed in ap- 
plication form in readiness to come before 
the attention of Parliamentary committees 
in the ensuing session at St. Stephen's. 
There are few things in the November 
Gazettes. There are some further pro- 
posals bearing upon the vexed question of 
London's power supply, two of them being 
promoted by existing companies and one 
by a “stranger.” Of the two former the 
more attractive from most points of view 
is a joint scheme of some fourteen or more 
electric light and power companies which 
are now operating in the area. These de- 
sire to set up a joint committee consisting 
of themselves or their representatives and 
representatives of the London County 
Council and other municipal authorities 
having a real interest in the question of 
London’s future power and light supply. 
That there would be bills again this year 
for dealing with this problem was inevit- 
able, considering the position of affairs at 
the end of last session's deliberations, and 
at first blush it would seem that this 
joint-committee proposition, if it gain the 
concurrence of the London county 
council, and the support of a number 
of local authorities, points the way to a 
reasonable settlement. That is, a settle- 
ment which, while providing for future 
development along progressive lines, shall 
also protect the rights of existing parties. 
Much depends upon the attitude of the 
government in regard to the matter. It 
has already been many times accused of a 
socialistic tendency in its legislation, and 
if it wishes to rebut that charge it is the 
more likely to adopt this present scheme, 
or one something like it, for safeguarding 
the interests of the private investor and 
the general rights of capital. At a guess 
we should say that there are something 
like 10,000 separate share-holdings in the 
London electric supply undertakings. The 
other projects just filed include a few 
new tramway undertakings of more or less 
consequence, and a number of electricity 
supply authorities in different parts of the 
kingdom want to make small extensions 
of their areas, or obtain powers to supply 
electricity in bulk to somebody else out- 
side, or to make minor alterations in their 
existing acts. Into the details of these 
it is not necessary to enter here. ‘There 
Isa project on foot, known as the “Dublin 
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& Central Ireland Power Scheme,” for a 
company which desires to put down gener- 
ating stations, cte., and supply electricity 
in parts of the counties of Dublin and 
Kildare, and King’s county and Queen's 
county. In regard to railways there are 
no electrical proposals worth mentioning 
from the industrial point of view. 

Exhibition matters are very much to 
the fore just now. First we may place 
on record the unfortunate fact that the 
[rish International Exhibition which, it 
was thought, was going to do great things 
for Ireland, considered industrially, has 
resulted in a big financial loss. According 
to reports the deficit amounts to over 
$500,000, and among the guarantors ap- 
pears the Dublin United Electric Tram- 
way Company ($62,500), and its chair- 
man, W. M. Murphy ($7,500). In the 
main, bad weather conditions are blamed. 
Next we should refer to the rapid prog- 
ress that is taking place at Shepherd's 
Bush where the buildings for the Franco- 
British Exhibition, which opens next 
May, are springing up. The machinery 
hall is sufficiently advanced to give one 
a good idea of the size and imposing char- 
acter of the buildings. Among the ex- 
hibitors who have so far applied for space 
are Mather & Platt, Limited, of Salford; 
the Westinghouse Company, C. A. Par- 
sons & Company, Power Gas Company, 
Vickers, Sons & Maxim. It is also stated 
that French electrical firms are to be well 
represented. The gas lighting and en- 
gineering companies are making elaborate 
preparations for a good display of gas 
illumination, heating and cooking, and 
this fact is being used in trying to work 
up an interest on the part of the electrical 
trade. There is little prospect of elec- 
trical traders taking special stands of 
their own for a six months’ show of this 
description, so the electrical committee, 
with Dr. R. T. Glazebrook as its chairman 
and C. S. Northcote as its organizer, 1s 
trying to secure what we might term a 
cooperative electrical exhibit showing 
the things that can be done by means 
of electricity. Firms have been invited to 
subseribe toward a joint exhibit. The 
original plans of the Franco-British Ex- 
hibition showed a “Hall of Electricity’ 
near the Wood Lane entrance. 

Referring lastly to the Manchester Elec- 
trieal Exhibition, to he held in October 
next, electrical trade meetings have heen 
held in Manchester and in London yeun; 


cerning the preliminary arrangements. On 
the executive committee all departments 
(contracting, manufacturing, electricity 
supply and so on) will be represented. 
When the committee is complete, which 
it will be very shortly, and when a sufh- 
cient sum toward the heavy expenses has 
been guaranteed, the scheme will be cir- 
culated in detail among the trade. 

The various electrical and other insti- 
tutions have been very busy indeed with 
papers and discussions during the last 
month. At the London Institute of Elec- 
trical Engineers’ meeting on December 
5, J. Pigg. of the North Eastern Railway, 
contributed a lengthy, but interesting, 
paper on “Automatic Cab-Signaling on 
Locomotives,” in which he gave a descrip- 
tion of the Raven system which is being 
employed experimentally on part of his 
railway. At the previous meeting of the 
same section, Dr. Robert Pohl introduced 
“The Development of Turbo-Generators,” 
and in the discussion thereon several ex- 
perts in that department took part. At 
Sheffield, W. H. F. Murdoch has been deal- 
ing with the “Magnetic Testing of Tron,” 
while at Birmingham “Torque Conditions 
in Alternate-Current Motors” has been 
V. A. Fynn’s theme. At Manchester, H. 
W. Wilson followed up a paper read 
several years ago with some further re- 
marks on the electrical operation of textile 
factories, showing what excellent progress 
has recently been taking place in this 
line in the Manchester district. Another 
paper read before this section was pre- 
pared by T. F. Wall. on “The Reluctance 
of the Air-Gap in Dynamo Machines.” 
The Dublin section has had before it a 
matter of quite Trish interest, owing to the 
wide expanse of bog-land existing in that 
ill-favered isle, T. Tomlinson having 
entered in some detail into the old, vet 
new, subject. of the production of power 
from peat. The Leeds local section has 
been occupied with the commercial aspect 
of electrie power supply, the paper in 
this case being appropriately prepared by 
W. B. Woedhouse, of the Yorkshire 
Power Company, which is building up a 
power business in the Leeds and surround- 
ing district. 

On December 13 the Physical Society 
of London held its annual exhibition of 
electrical and other apparatus, and on the 
same dav the Electro-Therapeutical Sec- 
tion of the Roval Society of Medieine 
held its annual exhibition and conversa- 
zime intaonden, Angerer H. Barber, 

Londons Janiary 1, 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A Coil-Winding Machine. 

A description is given here of an ad- 
justable coil-winding machine devised by 
W. Cramp. In this device all sections are 
separately adjustable so that coils of any 
dimension and shape may be wound. The 
coil is wound in the usual wav, flat, then 
by the removal of two pins part of the 
frame may be drawn out sideways so as 
to give the coil the requisite form for 
fitting in the slots on the armature core. 
The one machine is capable of winding 
coils for ranges from one-quarter of a 
kilowatt up to fifteen kilowatts. After 
being brought out it was adopted by a 
number of the permanent dynamo and 
motor manufacturers in England, as it 
saves a great deal of time and space in 
the shop.—A bstracted from the Electrical 
Engineer (London), December 20. 

< 
Magnet Coils of Bare Uninsulated 
Wire. 

A brief description is given here of a 
system of winding magnet coils, devised 
by A. Grothe, in which bare wire is em- 
ploved. The idea is that if two adjacent 
turns of wire make only a line contact, 
the resistance of this contact will be so 
great. compared with the resistance of the 
length of one turn of wire, that the cur- 
rent will flow through the wire rather than 
across the contact. If, then. a coil consists 
of but a single laver of wire, it should not 
be necessary to insulate this wire, as the 
resistance of the contact will be sufficient 
to prevent short-circuiting. This does not 
apply, however, to a second layer of the 
wire, since the latter would come in con- 
tact with the laver below and the resist- 
ance of the contact might be small com- 
pared with the total resistance of the 
intervening turns of wire; but this diff- 
culty 1s overcome by placing a sheet of 
paper or other insulating material between 
the consecutive layers. The system is 
limited somewhat by the diameter of the 
coil of wire. If the latter be large and 
the wire small, current may pass across 
from turn to turn; hence the system is 
only suitable for large coils when the latter 
are to be wound with fairly large wire. 
It is said that coils wound in this way 
have proved satisfactory.—Translated and 
abstracted from L Electricien (Paris), 
December 7. 


Telegraphs in China. 

A brief summary of a recent report pre- 
pared by Sir Alexander Hogsie, acting com- 
mercial attaché to the British Legation 
at Peking, which deals with the tele- 
graphs, railwavs and mining in China, is 
given here. That part dealing with the 
telegraphs is interesting. At the end of 
1906 the imperial Chinese telegraph ad- 
ministration had a system of 22.419 miles, 
With 34,473 miles of wire and 946 nautical 
miles of submarine cable. There were 379 
offices, of which sixty-two were open dav 
and night, the others during the day only. 
The number of instruments in actual use 
was 168. The general operating staff con- 
sisted of 3.175 men, while the inspectors 
and linemen amounted to about 2.400. In 
addition to this equipment there are many 
special provincial lines usually constructed 
by the administration, but worked and 
managed independently by the provincial 
authorities. A number of foreign com- 
panies have connections with China. 
There is a French cable at Amov: a Ger- 
man cable from Shanghai to NKiaochow 
and Chefoo, and a third cable, partly 
Chinese, from Chefoo to Port Arthur. 
The last was cut during the war between 
Russia and Japan, and is not yet repaired. 
China also has telegraphic connection with 
Burma, Indo-China, and Russian Siberia. 
—Abstracted from Engineering (Lon- 
don), December 27. 

< 
Four-Wire Distribution. 

A system of electrical distribution is 
here proposed by If. H. Jowers which is 
intended to take the place of the ordinary 
three-wire system and vet have some of 
the simplicity of the two-wire system. The 
idea is to distribute on a three-wire sys- 
tem, using, however, two concentric cables 
laid side by side for this purpose. The 
cores of the cables are to form the outers 
of the system, while the outer rings of 
each cable form the neutrals. The great 
advantage claimed for this svstem is that 
of safety for maintaining the supply, as 
it is practically impossible for a ground to 
form on either outer, The cost of the 
system is that of two concentrie eables, 
which may be compared with three single 
cables or a triple-concentric cable. If the 
cables are laid on the solid system—that 
in which they are surrounded by a solid 
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insulating material, such as bitumen, in a 
trench—the three single cables would be 
a little cheaper. With a two-concentric- 
cable system a good waterproof lead cover- 
ing is provided for the main and there is 
little danger of getting a short-circuit to 
the lead, for should the insulation of 
either the positive or the negative wire 
break down, it would merely cause a short- 
circuit to one neutral conductor. This 
would confine the fault to one spot and 
obviate all danger of a large current flow- 
ing along the lead and damaging the cable 
at the poorly bonded joints. Should such 
a fault occur on a section having a large 
power consumer, this would naturally be 
across the one outside wire. In this case 
the damaged neutral could be discon- 
nected and the supply turned on again, 
so that only one-half of the lamps would 
be out. In such a svstem fuses could be 
inserted in the neutrals at section boxes 
which would quickly localize any faulty 
piece of cable.—A bstracted from the Elec- 
trical Review (London), December 27. 
a 


Magnetic Oscillators as Radiators in 
Wireless Telegraphy. 

Oscillators of the open or Hertzian type 
are usually called electric oscillators since 
the effects produced in the external field 
are to a large extent determined by the 
potentials of the free electric charges 
which alternately make their appearance 
at the open ends. If, however, the oscil- 
lator consist of a metallic circuit com- 
pleted by a condenser, the plates of which 
are very near together, the effects on the 
external circuit are mostly or largely de- 
termined by the current in the circuit, 
and little, if at all, by the condenser-plate 
charges, because these, being of opposite 
sign and near together, neutralize each 
other's effects in the field. Such a closed, 
or nearly closed, circuit is called a mag- 
netic oscillator, and the possibility of em- 
ploying such for wireless telegraphy 18 
here discussed by Dr. J. A. Fleming. The 
author first deduces an expression for the 
energy radiated by the oscillations of an 
open circuit in ergs per period. This ls 
proportional to the square of the maxi- 
mum eleetrie moment or the product of the 
maximum statie charge on each end and 
the distance between them, and inversely 
proportional to the ctbe_ of, the ware 
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length. The ratio of the length of the 
oscillator to the wave-length may be de- 
termined experimentally, but for linear 
oscillations it is approximately 0.4; hence 
for an oscillator radiating wndamped 
waves the power radiated in watts is given 
hy the expression W = 126 a°. Here a is 
the effective value of the current at the 
centre of the oscillator. It is propor- 
tional to the frequency. Considering the 
case of a perfectly closed oscillatory cir- 
cuit having an area S and traversed by 
undamped or persistent oscillations which 
have an effective value a, it can be shown 
that such a closed circuit also radiates 
energy, the amount of which is given by 
the equation W = 4 X 10—%8 Sta Nt. 
Here N is the frequency. The correspond- 
ing equation for the open oscillator is 
W = 87 X 10—°° l a? N?, l being the 
length of the oscillator. These formule 
show that in the case of the open or 
electric oscillator the power varies as the 
square of the current and also as the 
square of the frequeney; whereas in the 
case of the closed or magnetic oscillator 
it varies as the fourth power of the fre- 
quency. Accordingly, in oscillators of the 
latter type the radiation is slow unless the 
frequency be very high. For the purposes 
of theory it is most convenient to con- 
sider the closed oscillatory circuit as made 
up of a series of Hertzian or dumb-bell 
oscillators placed in series, with their elec- 
tric poles of opposite side overlapping. 
The nature of the magnetice field can then 
be determined by summing up the dif- 
ferent fields due to the elementary oscil- 
lators. To obtain some information as to 
the actual distance effects of such closed 
oscillators, and to ascertain whether true 
radiation was at all influential in produc- 
ing the inductive action of one closed os- 
cilatory circuit on another at modern 
distances, or if the whole of the action 
should be accounted for by ordinary elec- 
tromagnetic induction, a number of ex- 
periments were conducted. Two cireuits 
were employed for this purpose, con- 
structed by winding a few turns of highly 
insulated copper wire around a wooden 
cross. The experiments consisted in set- 
ting up continuous or undamped oscilla- 
tions in one of these coils by means of a 
Poulsen are and then measuring the cur- 
rent created in the corresponding coil 
When placed at a distance by means of an 
oscillation valve. An analysis of the 
closed-circuit oscillator shows that its ra- 
diating power was extremely small com- 
pared with that of an open oscillator of 
the same order of linear dimensions. 
When the two circuits are closer together 
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than the wave-length of the radiation, the 
effect may be considered as the result of 
ordinary magnetic induction or the crea- 
tion of secondary currents produced by 
the ebb and flow of the lines of magnetic 
fore permanently connected with the 
primary circuit. Nevertheless, the experi- 
ments show that such circuits may act 
appreciably on one another at very con- 
siderable distances when the primary cir- 
cult of one is traversed by a high-fre- 
quency current and the circuits are in 
resonance with one another. The author 
points out that early attempts to obtain 
wireless telegraphy by means of such ef- 
fects were not successful because of the 
relatively low-frequency currents em- 
ploved in order that the telephone receiver 
might be used, but when such circuits 
were put In resonance, the disturbances 
caused on commercial telephone circuits 
restricted the possibilities of its use.—.4 b- 
stracted from the Electrician (London), 
December 27. 
d 
A High-Tension Laboratory for a 
Porcelain Insulator Factory. 

A description is given here of the lab- 
oratory and methods of testing high-ten- 
sion porcelain insulators manufactured by 
Hermsdorf-NKlosterlausnitz, © Saxe-.Alten- 
bourg, Germany. This is one of the most 
important laboratories in Europe. [t was 
equipped in 1901 and has been consider- 
ably enlarged from time to time. In the 
tests to which the insulators are submitted 
particular attention is paid to the ar- 
rangements necessary for submitting each 
part of an insulator to a test before as- 
sembling them; for determining under 
what tension an are will pass over the 
surface of the insulator to the pin in order 
to fix the potential for which the msulator 
is serviceable, and in the construction of 
apparatus for putting insulators to me- 
chanical tests, particularly traction tests, 
exerted on the pins. There are six test- 
ing rooms, one of which is reserved en- 
tirely for tests in oil. These tests are 
made in order to avoid discharges over the 
surface of the insulators and to deter- 
mine the potential at which they are punc- 
tured, The usual routine tests do not 
differ much from those given in this 
country. One of the most important tests 
is that for the resistance of insulation. 
It is obtained by placing the inverted in- 
sulators in water, filling the interior with 
water, and applying a high potential. All 
tests are made at a frequency of fifty 
evcles. The current is furnished by four 
transformers, three of which are rated at 
ten kilowatts, and will deliver either 
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50,000 or 100,000) volts. They may be 
used for voltages up to 150,000 by coup- 
ling them in series. ‘The fourth trans- 
former has a rating of fifty kilowatts and 
its maximum potential is 200.000. This 
transformer may also be used for deliver- 
ing currents at 100,000 volts. The first 
three transformers are placed in one room 
and the fourth is in a room by itself. 
Electrical connection between these rooms 
is provided by means of rods passing 
through long, corrugated porcelain insu- 
lators placed in the wall. Sereens are 
placed around these insulators to prevent 
discharges from striking the wall. Cur- 
rent is supplied for testing purposes from 
two dynamos, which will deliver direct, 
single, two or three-phase currents as de- 
sired. Unusual care has been taken in 
the arrangement of these laboratories to 
protect the working force. Each room is 
divided into two parts by a railing which 
separates the testing table from the con- 
trolling switehboard, Current can not be 
turned on to the testing table until this 
railing is closed; and, on the other hand, 
this railing can not be opened until the 
high-tension circuit is itself opened. In 
addition, a red incandescent lamp is auto- 
matically lighted as long as the electrical 
circuit is closed, When it becomes neces- 
sary for one of the emplovés to approach 
one of the testing tables, he wears a suit 
of woven metallic armor. Insulators for 
not more than 2,000 volts are tested at a 
tension six times that for which they will 
be used, and the test is applied for fif- 
teen minutes, the pressure being main- 
tained constant. Tf anv insulator breaks 
down during this test, the circuit-breaker 
automatically opens and at the same time 
an alarm is sounded. This renders it un- 
necessary for an attendanf to be present 
during the entire test. Large insulators 
for high voltages are tested at only double 
the service potential. One room has been 
arranged for submitting insulators to all 
sorts of conditions. By means of pipes a 
shower of water may be thrown at any 
angle desired, the room mav be filled with 
steam or the air may be dried. Tn addi- 
tion to this the roof of the building is 
fitted up for testing insulators under 
actual atmospheric conditions so as to de- 
termine the effects of snow and sleet. A 
testing machine is provided by means of 
which the insulators mav be submitted to 
all kinds of mechanical tests. These con- 
sist of traction teste on the pin, of hori- 
zontal strains on the head of the insulator. 
these sometimes amounting to four tons, 
ete. —Translatrd and ahstracted from 
L’Eclairage Llectriquey( Parts), December 
land 21. 
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One of the results of the contraction in 
business which is being felt, more or less, 
in all parts of the country has been a dis- 
position upon the part of central station 
managers to curtail their expenditures for 
advertising literature and publicity, thus 
hampering the good work which has re- 
ceived such an impetus for the last year 
or so. This is indeed unfortunate, as in 
no line of endeavor is the cumulative effect 
so noticeable as in creating a demand for 
a wider utilization of electricity for all 
forms of service. The year just closed 
was fruitful indeed in the introduction of 
many new ideas in spreading the gospel 
of a better utilization of electrical dce- 
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dresses of the houses were given, the name 
of the agent and the rent charged. The 
bulletins were kept up to date, and at no 
time were there less than six or seven 
places scheduled. The scheme proved very 
satisfactory to the lighting company and 
to the owners and agents of the buildings. 
It had a decided tendency to make the 
owners wire up their buildings so as to 
take advantage of this free advertising. 
The bulletins were illuminated at nicht 
and were very effective in attracting atten- 
tion to the houses listed. In connection 
with this service the company made use 
of large posters, twenty-two inches deep 
and twenty-seven and one-half inches 
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vices, and the expenditure in this direc- 
tion was enormous. 

Among the companies which made a 
very successful utilization of advertising 
literature and attractive advertising fea- 
tures was the Marion Light and Heating 
Company, of Marion, Ind. The town of 
Marion is exceptionally well lighted, and 
the company adopted a number of novel 
and original schemes for advertising elec- 
tricity. One of its ideas was to use large 
rental bulletins about eight feet high and 
five feet wide. Upon the face of these 
bulletin-boards were listed a number of 
houses which were for rent and which 
were wired for electricity by the Marion 
Light and Ieating Company. The ad- 


wide, which were placed in the windows 
of the houses to be rented, and which were 
wired for electricity. 

During the year the Holophane Com- 
pany maintained an excellent lecture serv- 
ice, Which was at the disposal of central 
stations throughout the country. The ac- 
companyvine illustration shows a quarter- 
page advertisement from the Seattle 
(Wash.) Post-Intelligencer. inviting pros- 
pective patrons to a public demonstration, 
the lecture feature treating of the funda- 
mental principles of illumination, com- 
bining primary instruction in practical 
engineering and non-technical expositions 
of good and had practice in lighting. 
These lectures were invariably well at- 


electrical service. 
lustrations 
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tended by people whom it was desirable 
to interest. 
Company’s activities is a distinct departure 
in educational work along the lines of 


This branch of the Holophane 


Cc TonIicnt — m 


FREE STEREOPTICON LECTURE 
SS on ee 


Proper Use of Artificial Light 
EE 


By ALSERT J. MARSHALL 
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Egan’s Hall, Arcade Building 
Tonight....af....8 p.m. 
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What Mr. Marshall has to say will be of 
vital interest to every user of artificial light 
No architect, merchant, householder, win- 
dow dresser or electrical contractor can 
afford to miss this opportunity of being 
informed upon the correct fundamental 
engineering. 


principles of illuminating 
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The Seattle Electric Company 


illuminating engineering and proved very 
valuable to those companies which took 
advantage of the opportunity. 

Alten Block, of New York city. 
has been doing a big business among cen- 
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tral stations throughout the country M 
furnishing line drawings illustrating, in 8 
characteristic way, various applications of 
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which have been used to great advantage 
by such companies as the Beaumont Ice, 
Light and Refrigerating Company, Beau- 
mont, Tex.; the Scranton Electric Com- 
pany, Scranton, Pa.; the Quincy Gas, 
Electric and Heating Company, Quincy, 
Ill.; The Edison Electric Illuminating 
Company, Brockton, Mass.; the Haverhill 
Electric Company, Haverhill, Mass.; the 
New Bedford Gas and Edison Light Com- 
pany, New Bedford, Mass., and the Iowa 
City Electric Light Company, Iowa City, 
Towa. 
The convincing value of demonstration 
rooms has been emphasized in dozens of 
cities throughout the country. A very in- 
teresting contribution to the January 
number of the “General Electric Review,” 
published by the General Electric Com- 
pany, containing the views of E. L. Calla- 
han on the subject of “Practical Demon- 
strations Are Convincing,” is reproduced 
below in its entirety, and will be found 
of immediate interest to all concerned in 
the sale of electricity for light and power. 


PRACTICAL DEMONSTRATIONS ARE CON- 
VINCING. 


BY E. L. CALLAHAN. 


In this day and age, when so many new 
devices and labor-saving conveniences are 
heing brought before the people, in order 
to call attention to any particular one, it 
seems necessary to show the buving public 
just wherein that one excels, is particu- 
larly desirable, or well adapted to their 
use. 

This is especially true of electric heating 
devices, for so many people are satisfied 
if results can be obtained, regardless of 
whether they are accomplished under favor- 
able conditions or under unfavorable ones 
with arduous labor. Central stations and 
electrical concerns that have devices for 
sale have therefore found it very advan- 
tageous to their business to show their 
customers, by means of demonstrations, 
just how cooking by electricity can replace 
cooking by other means—how much labor, 
time and expense can often be saved by 
using electric irons in the laundry, and 
clectrie heating appliances in the indus- 
trial field. 

Throughout the last year or two there 
has been scarcely a food show held that 
did not contain booths with extensive dis- 
plays of electric cooking and heating de- 
Vices, and practical demonstrations of 
electricity replacing gas for heating. It 
has become quite the custom for electric 
light companies to have brilliantly lighted 
and tastefully arranged and decorated 
booths at these shows, with several demon- 
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strators in white aprons and caps busily 
engaged in cooking and baking, and offer- 
ing dainty bits of cake and coffee to the 
many interested visitors. 

At one food show which I visited about 
two weeks ago I found that, with two or 
three exceptions, every booth that needed 
heat was utilizing the electrie current, 
and the management felt secure for the 
reason that the fire hazard was reduced to 
a minimum. 

Many cities have an electric show annu- 
ally, and since it is a recognized fact that 
things in motion attract attention, most 
of these shows depend upon electric novel- 
ties and electric heating devices for special 
features of the exhibitions. 

These public demonstrations are not 
confined to the large cities, but have been 
taken up and carried through very suc- 
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cessfully during the last vear by many 
small towns and cities throughout the 
United States. [In towns of 10,000 or 
over there is scarcely an electric Tight 
company that does not have an exhibition 
and demonstration room. fn many cities 
these are not elaborate, but they are the 
nucleus for a new-business department 
that will surely bring rich returns to the 
aggressive companies in the near future, 
At state electrical conventions the man- 
agers of many lighting companies, who 
have given little time to pushing the sale 
of current-consuming devices, have been 
convinced, after hearing reports from 
those who have been pioneers in pushing 
the new-business methods, that their 
plants are not earning what they should, 
They have gone home with the resolve 
that they would take steps to secure an 
exhibition and demonstration room, with 
some one in charge who would visit cus- 
tomers in their homes and show them 
twentieth-century methods. 


lt has been learned that carefully 
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chosen solicitors will be received in the 
homes of the electrie light company's cus- 
tomers, as the latter are glad to learn of 
the new conveniences that are being of- 
fered. 

The domestic science departments of 
the various women’s clubs are enthusiastic 
on the subject, and are doing much to help 
the lighting companies to advertise elec- 
tric heating devices. An example of this 
was shown early last spring in a town of 
about 40,000 inhabitants, where the do- 
mestic science departments of these clubs 
secured a renowned lecturer who had 
taken up electric cooking, with the result 
that about twenty per cent of the inhabi- 
tants attended during the two daily ses- 
sions held for ten days. The electric 
supply companies and lighting company 
did everything possible to aid them in 
making attractive exhibits. ‘The main fea- 
ture was a six-room cottage, complete to 
the smallest detail, which was located in 
the auditorium, and through which each 
visitor might walk and see what his or her 
home could be made like by the use of 
electric labor-saving conveniences and 
proper lighting effects. 

I am positive that the same success 
could be attained in nearly every city in 
the United States, with excellent results 
and benefit to the electric company. At 
lectures ladies secure valuable 
recipes for baking and cooking, having 
first seen them demonstrated, and those 
present are made to feel that they are 
being favored, rather than that thev are 
conferring a favor on those in charge by 
attending. 


these 


It was demonstrated in the cottage 
above referred to that the week's wash- 
ing. drying and ironing could be done in 
from two to three hours’ time, and with 
almost no labor. To accomplish the drv- 
img, a rough board box, about four feet 
by twelve feet by six feet high, was built 
and the clothes quickly dried by electric 
heaters and fans. 

Recently, in a city in Kansas where 
there had been little activity on the part 
of the local lighting and gas companies, 
the public was treated to a surprise 
through a change of management. The 
gas and electric companies combined and 
tried to outdo each other in presenting the 
more interesting programme at a prac- 
tical cooking demonstration and course of 
lectures on domestie science. In the elec- 
trie cooking demonstration a comparison 
was drawn between cooking in the old 
wav and in the new wav. 

The above illustration will show that 
the, expense wf providing the necessary 
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equipment to carry on such a practical 
demonstration is not great. The smallest 
central stations can well afford to teach 
their customers to use current-consuming 
conveniences, for the money thus spent 
will come back to them through in- 
creased bills for larger current consump- 
tion by the satisfied customers. 

In Grand Rapids, Mich., a course of 
lectures by the eminent lecturer referred 
to above has just lately closed. The lec- 
tures were held in the Press Building 
and the electric light and power company 
were silent partners, although they were 
back of the whole scheme, and were the 
builders of the model cottage through 
which each visitor had to pass to reach 
the lecture hall. As a result it was the 
most popular attraction in town for two 
weeks, and was the means of demonstrat- 
ing the practicability of electric cooking 
to just the class of people that the light- 
ing company wished to reach. 

This kind of advertising is effective, 
and when followed up by personal solicita- 
tion brings profitable business. 

The Edison Illuminating Company of 
Detroit, Mich., has one of the most com- 
pletely equipped demonstration and show 
rooms to be found anywhere. Nearly 
every current-consuming device, from a 
two-candle-power lamp to a refrigerating 
machine, is installed ready to operate be- 
fore the customer. A model electric 
kitchen in tile does not leave the inquir- 
ing customer much room for imagination, 
for everything is as it should and could 
be at home. 

Demonstrators can better impress cus- 
tomers when they can show and operate 
kitchen devices in a kitchen, luminous 
radiators in a bathroom, bedroom or liv- 
ing room, and ironing in a laundry. 
Nearly 1,000,000 electric irons would not 
be in use to-day if the central station had 
not given the customer an opportunity to 
demonstrate that they would do the work. 

A leading department store in Chicago 
realizing that, with the extensive adver- 
tising of the lighting company and the 
desire of the people to buy new things, 
it would be to their advantage to put 
themselves in a position to supply the de- 
mand, arranged with the lighting com- 
pany to have an exhibition and course of 
lectures on cooking by electricity held in 
their dining room. The hundreds of 
shoppers who patronized their restaurant, 
and those who came for the lecture, went 
away quite enthusiastic over the interest- 
ing subject, and were especially delighted 
with the electrically cooked dainties. 

The best scheme that I know of for 
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giving the people a correct knowledge of 
the cost of operating these various devices 
is used by the Edison Sault Electric Com- 
pany. Placed at one end of the demon- 
stration room, and just outside of the 
fully equipped model kitchen, is a meter 
with a pasteboard dial having a circle de- 
scribed upon it, twelve inches in diameter 
and divided into twenty equal segments. 

This is an old-style five-wheel or dial 
meter, the fifth wheel of which revolves 
once for each kilowatt registered. By ex- 
tending the shaft three inches and attach- 
ing an aluminum hand, the current con- 
sumption in cents can be read by the 
observer at a glance; for instance, since 
the rate for cooking at Sault Ste. Marie 
is two and one-half cents per kilowatt- 
hour, if a broiler taking 1,500 watts is 
used thirty minutes, the pointer will move 
270 degrees around the dial, or show a 
cost of one and seven-eighth cents. The 
dial may be divided in any manner which 
best suits the rate in use. 

It seems to me that the central station 


= manager should make every effort to 


teach his customers the relative values of 
various apparatus as current consumers, 
compared with the best-known standard. 
The custom of many stations is to use the 
sixteen-candle-power. fifty-watt incandes- 
cent lamp as the standard. It is probable 
that this will not be a standard very much 
longer, but this standard is now more 
comprehensible to the layman than any 
other, and if he could sce the relative 
current-consuming value of the sixteen- 
candle-power lamp and a two-kilowatt 
air-heater on a dial such as described 
above, the central station complaint de- 
partment would not have so much work 
in adjusting customers’ bills and satisfv- 
ing them that they had used all of the cur- 
rent with which they were charged. 


If the customer is taught enough about 
electric measuring instruments to con- 
vince him that thev measure the current 
accurately, and only when light, heat or 
motion is obtained, the central station 
man will relieve himself of the greater 
part of the complaints now received, and 
at the same time increase his revenue. 


EEEE So 
Rochester Railway Em- 
ployes’ Association. 

The eighth annual hall of the Rochester 
Railway Employés Association was held at 
the Eureka Club, Rochester, N. Y., on 
Tuesday, January 7. The entertainment 
committee was composed of Fred Liver- 
nash, chairman; Edward J. Cook, Joseph 
C. Collins, William O. Ingle, Herman E. 
Hicks, John H. Vander Linden and 
Joseph W. Hicks, 
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Westinghouse Reorganiza- 

tion Plan. 

A plan for the reorganization of the 
Westinghouse Electric and Manufacturing 
Company has been practically perfected 
by the reorganization committee. The 
plan in its general outlines has been 
adopted by the unanimous vote of the 
members of the committee, but is still 
subject, before its adoption, to the con- 
sent of noteholders and bondholders and 
to the raising of $7,000,000 from George 
Westinghouse and his associates by the 
sale of stock to them. 

The principal provision of the plan con- 
templates the creation of a first mortgage 
bond issue of $45,000,000 to bear interest 
at five per cent. Of the entire issue 
$18,500,000 will be convertible bonds and 
be offered in exchange for the $18,500,000 
outstanding convertible five per cent gold 
bonds. The remainder will be without 
the conversion privilege and will be util- 
ized to pay off the floating indebtedness 
and outstanding short term notes and 
debenture certificates. 

According to the report of Haskins & 
Sells, certified accountants, the company 
had on the date of the report a floating 
indebtedness of $14,000,000. It is pro- 
posed to fund most of this indebtedness 
by offering to creditors the new bonds, 
dollar for dollar, for their claims. Sim- 
ilarly, holders of the $1,969,000 debenture 
certificates, of the $6,000,000 six per cent 
collateral notes due August 1, 1910, and 
the five per cent French loan due October 


1, 1917, are to be asked to exchange these 
securities, dollar for dollar, for the new 
bonds. The floating and funded indebt- 
edness of the company amounts to be- 
tween $43,000,000 and $44,000,000. 

In order to provide working capital the 


‘plan contemplates the sale of $7,000,000 


stock at par. It is understood that 
George Westinghouse and his associates 
have agreed to take this stock or at least 
such portion of it as is not desired by 
stockholders. According to the terms of 
the plan it is understood that the raising of 


the $7,000.000 is to be effected without 
anything resembling an assessment on the 
stock. There is now outstanding $4,000,000 
preferred stock and $24,000,000 assent- 
ing stock. The new stock will be of the 
latter class. 

The committee that has been in charge 
of the plan consists of Richard Delafield, 
president of the National Park Bank; 
James N. Jarvie, chairman; Albert H. 
Wiggin, vice-president of the Chase Na- 
tional Bank; Paul M. Warburg, of Kuhn, 
Loeb & Company: F. H. Skelding. presi- 
dent of the First National Bank of Pitts- 
burg; Charles A. Moore, of Manning, 
Maxwell & Moore; Neal Pantoul, of F. 8. 
Moseley & Company, of Boston, and A. @. 
Becker, of Chicago. 
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Tungsten Series Incandescent 
Lamps. 

The city of Grosse Point, Mich., has 
recently installed a series tungsten incan- 
descent street lighting system where the 
advantages of this kind of lighting are 
well exemplified. The station equipment 
consists of two 8.8-kilowatt, 5.5-ampere, 


Fig. 1.—STREET SERIES TUNGSTEN LAMP8 ON 
DoUBLE-ARM TRON POLE. 
constant-current. transformers. One of 
these is held in reserve, while the other 
supplies current to seventy-seven sixty- 
candle-power General Electric tungsten 
series incandescent lamps, suspended from 


Fig. 2.—STREET SERIES TUNGSTEN LAMPE, 
Grosse Point, MICII. 


artistic iron poles. All wiring is laid in 
conduits to the poles and wires pass up 
the centre of the pole to the lamps. The 
form of poles used not only gives a very 
substantial line construction. but makes 


a much more artistic appearance than the 
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usual wooden pole. These poles and 
lamps are shown in Figs. 1 and 2. 

One of the interesting features of this 
system is the radial reflector with which 
the lamps are equipped. This form of 
reflector, which was recently developed 
by the General Electrice Company, is so 
constructed that the light is spread and 
projected very evenly over considerable 
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gether before the lamp is quite drawn out 
of the socket, leaving no danger of an 
open circuit at any time. 

Tungsten series lamps are made in 
thirty-two, forty and sixty-candle-power 
sizes with current ratings of 4, 5.5, 6.6 
and 7.5 amperes and are exceedingly 
hardy on account of the heavy, short fila- 
ment. Thev will burn for nearly 1,000 
hours at an efficiency of from one and onc- 
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Fia. 3.—CANDLE-POWRR DISTRIBUTION OF FORTY-CANDLE-POWER SERIES TUNGSTEN LAMP 
EquipPpED WITH RADIAL REFLECTOR. 


area instead of being nearly all concen- 
trated in a circle around the lamp. Fig. 3 
shows the candle-power distribution of a 
forty-candle-power series tungsten lamp 
equipped with a radial reflector. Fig. 4 
shows one of these reflectors on a lamp. 
It may be seen from the diagram of the 


quarter to one and one-half watts per 
candle-power. 

Another installation of series tungsten 
lamps for street lighting has recently been 
made in Grand Rapids. Mich. The lamps 
are of sixty candle-power and were placed 
on one of the principal streets of the city. 
Judging from the complimentary remarks 
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Fic. 4. -LAMP BRACKET AND SERIES TUNGSTEN LAMP WITH RapiaL REFLECTOR. 


candle-power distribution that at about 
thirty degrees below horizontal the ef- 
fective illumination is fifty eandle-power, 
making the efficiency at this point about 
one watt per eandle-power. 

The series sockets with which these 
lamps are provided are so constructed that 
when a lamp is removed from the socket 
two contact plates of large area close to- 


of the press and the city council, the test 
installation has proved highly satisfactory. 
The tungsten lamp, with its high effi- 
ciency, should greatly increase the use of 
series incandescent lights in suburban and 
residential distriets where the thick fo- 
liage makes it necessary to have the units 
distributed at short intervals to produce 
satisfactorvilinination. 
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Small Electric Hoists. 

The Allis-Chalmers Company, Milwau- 
kee, Wis., is offering a new line of small 
electric hoists, which are made in five 
sizes for the single-drum and six sizes for 
the double-drum units. 

Substantial design and workmanship, 
simplicity, accessibility of all parts, ab- 
sence of loose joints, and, for the single- 
drum hoists, a bed-plate cast in one piece 
to insure rigidity, are features which 
characterize this line of product. 

The one-piece bed-plate referred to is 
designed with especial care so that the 
strain due to the pull of the rope is taken 
care of by the distribution of metal in its 
forward slopes, which forms a rigid truss 
in the direction of the strain, as the pull 
of rope in an upward direction and the 
weight of the dr etc., in a downward 
direction, react through the metal in the 
front part of the bed-plate in about the 
direction of slope, so that nothing could 
be made more rigid than this construction. 

Another feature of the Allis-Chalmers 


INDUCTION Moror GEARED TO FirtTy-Horse- 
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design is the fact that nothing projects 
below the bottom of the bed, so that the 
hoist can be placed directly on a perfectly 
flat foundation, whether concrete or wood, 
and there is no necessity of cutting out 
for gears, etc. ‘There are no projecting 
foundation bolts, bosses, joint bolts or ex- 
tended operating mechanism, so often 
seen on electrical hoists. This fact in- 
sures a clean sweep around the machine 
with no chance for dirt to lodge in the 
corners. Allis-Chalmers motors are used 
for these hoists and a wide range of stand- 
ard sizes is available from which to choose. 

Two types, “K” for direct current and 
“ANY” for twenty-five and sixty-cycle al- 
ternating current, all series-wound for 
hoisting service, are used exclusively. The 
sixty-cycle motors, wound for 440 volts, 
are kept in stock, with suitable controllers 
and resistance boxes, and complete units 
for fifteen, twenty-five, thirty-five and 
fiftv-horse-power ‘single-drum {ype are 
ready for immediate shipment. 
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A NEW ELECTRICAL MEASURING 
INSTRUMENT FOR ALTERNATING 
CURRENTS AND POTENTIALS. 


BY JOHN M. LEA. 


The “repulsion” meter, for alternating- 
current measurements, will eventually .oc- 
cupy the same place in the alternating- 
current field as the “permanent magnet, 
light-pivoted coil” type in the direct-cur- 
rent field. A meter of this type was de- 
veloped, designed and patented by the 
writer within the past two years (applica- 
tion filed June 4, 1906; allowed Novem- 
ber 12, 1907) and has been manufactured 
and recently put on the market by the 
International Electric Meter Company, 


Chicago, Tl. 
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complete with pointer, counter-weights 
and pivots the weight is only thirty-five 
grains, or about two and one-third 
grammes. 

The power required for the operation 
of the “repulsion” meter does not increase 
in the same proportion as in other types 
because the current decreases as the volt- 
age capacity of the meter increases. For 
example: A 500-volt voltmeter has a full- 
scale current of approximately 0.007 am- 
peres and consumes less than three watts. 
The impedance is about 137 ohms per 
volt or 68,500 ohms, while the series re- 
sistance alone is about 112 ohms per volt 
or 55,996 ohms. 

Referring to Fig. 3 and to the descrip- 


Fic. 1.—THE MOVEMENT OF THE REPULSION METER FOR ALTERNATING CURRENTS 
AND POTENTIALS. 


The principle and design of this instru- 
ment is an entirely new and distinct de- 
parture. It responds quickly and posi- 
tively to sudden changes in potential 
differences or current strengths. The 
moving system has very little inertia and 
relatively high torque, is light, rigid and 
durable. The calibration is permanent 
and accurate. 

An idea of the appearance of the move- 
ment may be had by reference to Fig. 1. 
Fig. 2 is the moving element or coil with 
index and pivots. The coil stamping, 
which is composed of aluminum, is only 
eight mils in thickness and is made so 
nearly balanced that very little counter- 
weight need be added to the moving parts 
for poising and balancing, and therefore 
the whole system is extremely light. When 


tion and explanation following, a clearer 
idea of the instrument, its principles and 
its action may be obtained. In its element 
this instrument embodies the principle of 
a short-circuited transformer, consisting 
of a primary or exciting coil A adapted 
to carry the current or a part of the cur- 
rent to be measured, and a secondary ele- 
ment or closed coil B linked in in- 
ductive relation to the primary by 4 
suitable laminated iron core C, con- 
structed to give a completely closed (no 
air-gap) magnetic circuit. The primary 
and secondary, just mentioned, are 50 
mounted as to have a relative movement 
under the influence of their mutual Te 
pulsion when the primary is traversed by 
an alternating current. Such movement 
of the secondary. Br is) opposed by two 
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nicely tempered phosphor-bronze spiral 
springs (coiled or acting in opposite direc- 
tions to eliminate “zero trouble”), so that 
the extent of movement will be dependent 
upon the strength of the primary current 
and will indicate such strength of cur- 
rent. To increase the sensitiveness of the 
instrument, the supplementary or adjust- 
able secondary circuit D, which has an 
attractive effect, was provided upon the 
core near the extremity of the swing of 
coil B. The magnitude of this effect is 
proportional to the distance of this sec- 
ondary from the end of the swing of the 
coil B; the further away the less the ef- 
fect. This feature is made use of in 
adjusting the contour of the scale in 
calibration. 

Thus the movable secondary coil B is 
arranged to oscillate along the curve of 
the core C between the fixed primary A 
and the adjustable or fixed secondary D, 
being simultaneously repelled by the 
primary and attracted by the secondary. 
The action of the coil D allows a con- 
siderable reduction in the section of the 
coil B, as it may be said to carry part of 
the active induced current. It can be 
made of considerable cross-section and of 
heavy metal with impunity. This allows 
the use of a metal of zero temperature 
coefficient and thereby greatly reduces the 
temperature coefficient of the meter. 

The vane E, which is a part of the coil 
stamping, is adjusted to swing freely and 
with a large amount of clearance between 
the poles of a strong permanent magnet F, 
which acts as a dampener on the oscilla- 
tions of the moving element but does not 
cause any friction or in the least affect 
the accuracy of the calibration. This 
magnet is not affected by the action of the 
alternating flux as it is mounted in a 
position where there is very little leakage, 
the magnetic density in the core being 
exceedingly low. 

The primary principle upon which this 
meter operates, that which produces the 
torque, is known as electro-magnetic re- 
pulsion. This principle was first ex- 
plained by Professor Elihu Thomson 
(“Novel Phenomena of Alternating Cur- 
rent,” Transactions American Institute 
of Electrical Engineers, Vol. 4, page 160). 
If a closed circuit coil is held in an alter- 
hating magnetic field and is threaded by 
the lines of force, a current will be set 
up in the coil which will cause it to ex- 
perience a force that will tend to move 
it and which ‘is proportional in magnitude 
and direction to the product of the corre- 
sponding instantaneous values of current 
and magnetism, and the force for one 
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cycle is equal to the average instantaneous 
torques during the period. 

In the case at hand, a flat disc or one- 
turn coil inclosing an iron core, the coil 
will have a considerable self-inductance. 
The effect of the self-inductance is to 
cause the induced current to lag behind 
the induced pressure; the induced press- 
ure being ninety degrees in phase behind 
the magnetism. In this case the instan- 


Fig. 2.—MovinGc ELEMENT OF THE 
REPULSION METER. 


taneous values of force, when plotted in 
a curve, will give a larger negative than 
positive value and the result will be a 
repulsive action. With reference to Fig. 4 
it is seen that the induced current and 
magnetism act in opposite directions, 
most of the time, when they have a dif- 
ference of phase of 90° + 45°; the dis- 
tance represented by A is attractive and 
by B repulsive, and the dotted lines rep- 


Fig. 3.—DIAGRAM SHOWING THE PRINCIPLE OF 
ACTION OF THE REPULSION METER. 


resent power loops, the downward being 
negative or repulsive. 

Had there been no self-inductance to 
the coil the induced current would have 
been only ninety degrees out of phase 
with the magnetism and the resultant 
force during the period would have been 
zero. 

An alternating current is also induced 
in the supplementary secondary circuit, 
which is practically in the same phase as 
the current in the movable secondary and 
the magnetic leakage flux of the first 
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threads the second in the proper way to 
cause an attractive effect, which tends to 
increase the movement produced by the 
repulsive effect of the primary. 

Should a measuring instrument having 
a dynamic action be subjected to two cur- 
rents of different frequency, there would 
be a greater impedance drop at the 
higher frequency without any change in 
exciting current. In the case of a “repul- 
sion” meter this condition is changed. A 
change in frequency causes a change in 
exciting current and the impedance drop 
will be greater or less depending upon the 
amount of resistance and reactance in the 
circuit. The following explanation should 
make this clear: 

It is a well-known fact that the hys- 
teresis loss in an iron core is proportional 
to the frequency and also to the 1.2 to 1.6 
power of the induction. In the “repul- 
sion” meter, it being virtually a short- 
circuited transformer, the induction is 
nearly inversely proportional to the fre- 
quency. Consequently, the hysteresis loss 
would vary somewhere between the 0.2 
and 0.6 power of the induction. The fou- 
cault current loss, only, remains to be 
considered and it varies as the square of 
both the frequency and the induction, and 
as these quantities are inversely propor- 
tional, the foucault current losses would 
not change upon change of frequency, ex- 
cept a small amount caused by the leak- 
age induction. So the only change in the 
current due to core or iron losses would 
be a small amount caused by the hys- 
teresis loss, and as the induction in the 
iron decreases there would be a small pro- 
portional decrease in exciting current in 
a change to a higher frequency, the volt- 
age or deflection remaining constant. 

The magnetizing current also changes 
with a change in frequency and is a variable 
because of the change in the permeability 
due to changes in magnetic density. Now 
both the magnetizing and hysteresis com- 
ponents of the exciting current cause a 
decrease in the primary current at higher 
frequency and vtce versa, and this change 
between thirty and sixty cycles is approxi- 
mately three and one-half per cent of the 
total current (see Fig. 6, lower curve). 
This condition would, of course, cause a 
relative error in either a current or volt- 
age-measuring instrument, but for the 
compensating effect of other features. 

Because of the demagnetizing effect of 
the secondaries and also because of the 
extreme narrowness of the coils along the 
core, and their position relative to each 
other, a considerable magnetic leakage 
field is produced between them. This has 
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the effect of giving the coils a large self- 
inductance and the greater the deflection 
of the coil the greater this effect. This 
feature makes possible the compensation 
of this design of meter. That is, the 
compensation is accomplished, in the case 
of a voltmeter, when the fall of potential 
across the meter or the change in current 
is practically independent of the current 
frequency within wide limits. 

Let us first consider the case of a volt- 
meter. The self-induction of the coils 


Fia. 4.—Dr1aAGRAM SHOWING THE PHASE RELA- 
TIONS OF THE INDUCED CURRENT AND 
MAGNETISM IN THE REPULSION METER. 


upon this “closed-circuit” iron core tends 
to cause a smaller deflection of the needle 
at a higher frequency because of the in- 
creased reactance of the primary, but there 
is also a decrease in the current required 
to excite the iron and maintain the pre- 
vious deflection; consequently a decrease 
in the resistance drop. Now by properly 
proportioning the resistance and react- 
ance, the fall of potential over each, due 
to the current, may be made to vary in 
the proper inverse ratio, and the result- 
ing impedance will be such that the fall 


Over Compensated. 


40 


Fra. 5.—DIAGRAM SHOWING THE EFFECT OF 
ADDING RESISTANCE TO AN UNDER COMPEN- 
SATED REPULSION METER. 


of potential across the meter will be prac- 
tically independent of the change in cur- 
rent frequency. 

The curve (Fig. 5) shows the effect of 
adding resistance to an “under-compen- 
sated” meter until it is “over-compen- 
sated.” At the crossing of the curves 
compensation is effected. The slope of the 
curves being nearly the same, a large 
change in resistance makes only a small 
change, either voltage or degree of com- 
pensation. This compensation is exact 
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for any two frequencies as selected, but 
will not be for all frequencies, as shown 
in the cut (Fig. 5). The error, however, 
in a properly compensated meter is small, 
as will be evident from the curve (Fig. 6) 
showing a change of 500 per cent in the 
frequency, while the maximum full-scale 
error is only one-half per cent and the 
total change of voltage one per cent. This 
is for practical purposes negligible and is 
especially good for alternating-current 
work, all other features considered. 

This change in the value of full-scale 
voltage at various frequencies is due to the 
CR and reactive voltage drop not vary- 
ing in exactly the inverse ratio due to the 
forementioned changes in current. The 
self-induction or reactive drop varies as 
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shunt may be wound inductively or other- 
wise with practically the same effect. The 
range of crror due to changes in frequency 
is about the same as in the case of the 
voltmeter. 

The best forms of alternating-current 
ammeters of other designs consume about 
nine watts at full-scale deflection, while 
the ammeter just described needs ap- 
proximately one watt. 

Changes in the wave form of the pri- 
mary current have no appreciable effect 
on the indication of this meter, as the 
greatest possible change, caused by change 
in wave form, is only four or five per cent 
of the core loss, while the probable change 
is much less, and beside this the core loss is 
only a very small part of the total power re- 
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Fic. 6.—CURVES SHOWING THE EFFECT OF VARIATION IN FREQUENCY ON REPULSION 
METER. 


the frequency, while the CR or resistance 
drop varies direct as the current, which 
does not vary exactly as the frequency 
(see Fig. 6, lower curve); consequently, 
at the lower frequencies the CR increases 
faster than the reactive drop decreases, 
while at the higher the current is nearly 
constant, making the CR drop constant 
while the reactive drop increases. There- 
fore the impedance of the meter is greater 
at both thirty and 150 than it is at sixty 
cycles, due to the CR drop varying too 
much or too little to take care of all the 
changes in reactance. The error thus 
caused is not serious, as shown above. 
The compensation of ammeters like that 
of voltmeters is accomplished by propor- 
tioning the ratio of the CR drop to the 
self-inductive drop, but in the case of the 
ammeter the pressure across the meter 
must increase the proper amount at a 
higher frequency to cause an increase in 
the current in a shunt across the primary 
coil just sufficient to make up for the de- 
crease in current in the primary. The 


quired to overcome the C?R loss in the 
coils and other losses. 

The “repulsion” type of induction mê- 
ter, herein described, has a power-factor 
of sixty to seventy per cent, and as the 
reactance is not affected by temperature 
changes, the meter is inherently less af 
fected by this cause. There are three ad- 
ditional provisions made to eliminate this 
effect in both ammeterg and voltmeters. 
As previously mentioned, an adjustable 
secondary, having an attractive action 
upon the moving element, is composed of 
metal having a zero temperature coef- 
cient, and so far as this coil in itself 18 
concerned there will be no change of cut- 
rent in it due to changes in surrounding 
air temperature or “current heat,” and it 
is evident that its action will to a large 
extent compensate for the change in the 
resistance of aluminum moving element. 
This action is not of itself sufficient to 
entirely eliminate the error, however; and 
a closed coil composed of a wire of very 
high temperaturé coefficient is wound upon 
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the core directly underneath the primary, 
and the ampere turns of this coil will act 
directly as back ampere turns on the pri- 
mary. Now let the air or room tempera- 
ture rise and the resistance of this 
secondary increases rapidly, decreasing the 
current in it and giving a greater propor- 
tion of power to the primary, which will 
compensate for the greater power re- 
quired to supply the increased C?R loss in 
the other coils, due to the increase in re- 
sistance at the higher temperature. The 
effect of this coil with a certain number 
of turns and resistance may be adjusted to 
the proper condition by varying the re- 
sistance in circuit with it. It is desirable 
to make this coil not too strong, except in 
special cases, as it directly increases the 
power necessary to operate the meter, so 
a further provision is made to help take 
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the coil the proper amount, and the tem- 
perature compensation is thereby effected. 

The instruments with which the read- 
ings for the results shown were taken are 
the best and most complete for the pur- 
pose. All are standardizing instruments 
of the highest sensibility, and correct 
within their working range to one-twenty- 
fifth of one per cent at all frequencies and 
wave-forms. The instruments referred to 
are the “comparator,” used in connection 
with a potentiometer, together with the 
proper standard shunts, resistances, etc., 
made by the Leeds & Northrup Company, 
of Philadelphia, and need not be further 
described here. The frequency was kept 
very constant at all readings by the proper 
use of a cone pulley and two synchronous 
motors belted together and each run as a 
generator or motor, as the case required, 
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had their management transferred to the 
J. F. Strickland Company, Dallas, Tex. 
This company is acting as manager for the 
above properties. The company consists 
of J. F. Strickland, chairman; M. B. 
Templeton, vice-chairman; O. Goodwin, 
tregsarer; J. D. Caldwell, secretary, and 
R. B. Stichter, general superintendent. 
Mr. Stichter is also purchasing agent for 
the company. 


The Arthur Jones Company. 

One of the most popular companies in 
Chicago, Ill., acting as manufacturers’ 
agents and making a specialty of repair- 
ing motors and generators is the Arthur 
Jones Company, with large offices in the 
Old Colony Building. The company car- 
ries a large line of alternating and direct- 
current motors bearing the name of the 
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care of the changes in resistance of the 
copper primary. In the case of a volt- 
meter the series resistance is composed of 
a metal which has a zero temperature co- 
efficient. A considerable amount of this 
resistance wire in series with the primary 
makes the CR drop across the primary, 
which changes due to temperature, so 
small as compared with the CR drop 
across the series resistance and reactance 
drop of the primary, which do not change, 
that this change in resistance is negligible 
and the voltmeter will be independent of 
temperature changes. 

The same effect is accomplished in the 
case of the ammeter by making the shunt 
of the same metal as the coil, and as the 
resistance across the coil increases the re- 
sistance of the shunt increases the same 
amount, increasing the voltage supplied to 


from a circuit of constant frequency. The 
results given are also obtained regularly 
and are representative of a large number 
of tests made by the writer and assistants 
during the past several months. 
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The Dallas Securities Com- 

pany. 

The securities of the Bonham Electric 
and Gas Company, Bonham, Tex.; Cle- 
burne Electric and Gas Company, Cle- 
burne, Tex.; Dublin Electric and Gas 
Company, Dublin, Tex.; Hillsboro Elec- 
tric and Gas Company, Hillsboro, Tex.; 
Sherman Electric and Gas Company, Sher- 
man, Tex., and the Waxahachie Electric 
and Gas Company, Waxahachie, Tex., 
which have been controlled by the Dallas 
Securities Company, of Dallas, Tex., have 


president, Arthur Jones, as its type desig- 
nation. The company makes a specialty 
of the application of motors for machine- 
tool driving, and has installed its appa- 
ratus in a number of the prominent build- 
ings in Chicago. Among these may be 
mentioned the following: the H. N. May 
electric light plant, of the city of Chicago, 
a %50-kilowatt, 6,600-volt, three-phase, 
sixtv-cycle, engine-type alternator; E. L. 
Mansure Company, 100 motors driving 
looms and knitting machines; Barnes- 
Crosby Company, twenty-three motors 
driving engraving machinery; Juergens & 
Anderson, twenty-seven motors driving 
jewelers’ machinery; Chicago Evening 
Post, motors driving trimming machines; 
R. J. Ederer Company, thirty motors 
driving fish-net knitting machines; Mar- 
shall Field & Company, fifteen motors 
driving laundry machines; Lewis Insti- 
tute, seventeen motors driving machine 
tools ; Crane Company, twenty motors 
driving machine tools. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

TELEPHONE LINES FOR CHINA—Active construction work 
has been begun on the government telephone lines which are to 
connect Amoy with Tsun Cheu Fu, fifty miles to the north, and 
Chang Chou Fu, thirty miles to the west. 


MARCONI RECORD BEATEN—The Wireless Spark Telegraph 
Company asserts that it has made a record in transmitting messages 
for 2,290 miles, between Hauen, near Berlin, Germany, and the 
Hamburg-American Line steamer Cape Blanco, off Teneriffe, Canary 
Islands. This is about 300 miles further than the distance traversed 
by the Marconi transatlantic wireless messages. 


NEW ARIZONA POWER COMPANY—The Arizona Power Com- 
pany is to develop a water power in the Fossil Creek Falls, fifty 
miles from Prescott, Ariz., and transmit electricity to a central 
station near Prescott and distribute it to the various small towns 
and mines throughout the county. The falls themselves have an 
estimated horse-power of 6,000. It is stated that the company has 
been financed by Bonright & Company, of New York, to the extent 
of $1,500,000. 


BELL TELEPHONE SALE RATIFIED—At a special meeting of 
stockholders of the Bell Telephone Company of Canada, held Janu- 
ary 10, the sale of the company’s lines, buildings, equipment and 
all other assets contained in the province of Quebec for the sum 
of $3,400,000 was ratified. C. F. Sise, president, stated that he con- 
sidered the bargain a good one for the company as some important 
reservations were made, for instance, the Bell company had the 
right to operate lines over the province connecting Saskatchewan 
and Ontario and to connect with the Manitoba government lines 
on through business. The $3,000,000 worth of forty-year 4-per-cent 
bonds which the company will receive from the province will con- 
stitute a trust fund, which can be utilized to pay for improvements 
to the company’s present system. 


KANSAS ELECTRIC ROAD TO BE BUILT—F. V. Crouch, 
president of the Kansas Southern Electric Railway Company, 
which proposes to build an electric railway northwest from Pitts- 
burg, Kan., has received word from Paris that the French capital- 
ists who were to finance the project have approved the loan, and 
work of construction will start in the spring. A deal for a five- 
million-dollar loan has been closed. The new Crouch line will 
start from Pittsburg, passing through Dunkirk and Radley and 
other new coal camps northwest of Pittsburg. The Jine will run 
straight to Girard, thence west through the county to St. Paul, 
Erie, Chanute and Iola. Right of way has been secured for most 
of the route, and the county commissioners have granted a fran- 
chise for the crossing of the county roads. 


PHILADELPHIA FINANCIERS TO BACK ELEVATED 
RAPID TRANSIT PLAN FOR CINCINNATI, OHIO—Trac- 
tion interests of Randall Morgan, of Philadelphia, represented 
in Cincinnati, Ohio, by W. Kelsey Schoepf, will finance the proposed 
rapid transit railway in Cincinnati, a $4,000,000 project which 
J. G. Schmidlapp has been fostering for several years. This an- 
nouncement was made at the City Club by Judge Rufus R. Smith, 
who represents Schmidlapp in the movement to secure the passage 
of a state law to enable the elevated traction project to work on 
the same basis as a surface or steam road. All the plans for the 
proposed elevated road were laid out years ago, but no steps 
toward securing a franchise were taken because financial backing 
was lacking. Schmidlapp and Schoepf recently had a conference 
with Morgan and his associates in Philadelphia, where thé details 
of the project were gone over and the cases assured. Philadelphia 
capitalists also are interested in the Cincinnati Traction Company. 


THE CHICAGO & MILWAUKEE ELECTRIC RECEIVERSHIP 
—On the application of an owner of twenty-five shares of the Chi- 
cago & Milwaukee Electric Railroad Company Circuit Judge Tuthill, 
on December 31, appointed three receivers for the company and 
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officers of the court took possession of the corporation's offices in 
the Stock Exchange Building. The company was not charged as 
being insolvent, the money. being in the bank to pay-the January 
interest on the $15,000,000 bonds. The receivership proceedings, 
involving about $30,000,000, were brought by Edgar H. Tolman on 
behalf of Charles J. Monahan, who owns the twenty-five shares, 
worth probably $2,500, who charges President A. C. Frost with 
fraud in the manipulation of stocks and bonds of the various 
companies which he controls. As the result of formal legal steps 
to end the receivership, taken before Judge Tuthill, an order of 
vacation was issued by the Court, and the bond of $50,000 of Gordon 
Ramsay, the only receiver who qualified, was canceled, and Mr. 
Frost resumed the presidency of the system. Meanwhile Mr. Frost 
has turned over his stock interests in various companies to Charles 
G. Dawes, president of the Central Trust Company, as trustee. For 
the present the trustee will safeguard Mr. Frost’s interests and 
those he represents. 


COLORADO ELECTRIC MERGER—Joseph J. Henry, of Denver, 
Col., who a little more than a year ago raised $3,000,000 cash to 
carry out the plans of.the Northern Colorado Power Company, has 
closed a deal for the purchase of the gas plant and two electric 
companies with their street railway and interurban railway hold- 
ings at Trinidad, Col., and is preparing plans for the extension 
of the power lines and railroads which will mean an expenditure 
of more than $5,000,000 within the next few years. “The syndicate 
with which I am connected has already spent a half million dollars 
in acquiring properties at Trinidad,” says Mr. Henry, “and in the | 
course of time will spend from $5,000,000 to $10,000,000 in improv- 
ing and extending the lines—power and railway. The situation 
is analogous to that of the Northern Colorado Power Company, 
organized to take over the electric plants in the northern part of 
Colorado.” A short time ago Mr. Henry and a syndicate of capital- 
ists formed the Southern Colorado Power and Railway Company, 
which has purchased the Trinidad Electric Railway Company, the 
Trinidad Light and Power Company and the Stonewall Valley 
Electric Railway Company. These companies owned the gas plant, 
two electric plaats, and the street and interurban lines at Trinidad. 
There are twenty-five miles of standard gauge lines in operation. 
The company is now building an electric railway line to Cokedale, 
the coke camp of the American Smelting and Refining Company, 
and will build thirty miles of line to the coal mines being opened 
up by Senator Clark at Stonewall. Senator Clark will ship 1,000 
tons of coal a day to his smelters at Jerome, Ariz. Electric roads 
will be built to nearly all of the towns in the vicinity of Trinidad, 
and the company will also build power lines to all of the towns. 
It will probably extend its lines to La Junta. The Southern Colo- 
rado Power and Railway Company is a preliminary company which 
was formed to take over the properties that have been purchased. 
Mr. Henry says that the proposition offers an opportunity for the 
steam railroads to electrify their lines. There are four railroads 
in Trinidad. The Santa Fé railway at the present time uses three 
engines to carry freight trains over the Raton Pass and two engines 
on every passenger train. 

LEGAL NOTE. 

NEW YORK STATE TO SUE TROLLEY ROAD—State Engl- 
neer Skene has asked Attorney-General Jackson to proceed in court 
against the White Plains & Mamaroneck Railroad Company to pre 
vent its operation of a trolley line extending seven miles from 
Tarrytown to White Plains. The state engineer says the railroad 
failed to get the consent of the state to operate the road. The 
new highway law provides that before a railroad may be built 
legally along a road which has been improved by the state under 
the good-roads act or which is about to be improved by the state, 
the consent of the state engineer must be obtained. It is said 
that the new line is built on one of the so-called state roads, the 
switches reaching into the macadam. The road is operated by the 
Union Railway interests. 
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ELECTRIC LIGHTING. 


FORT FAIRFIELD, ME.—The Fort Fairfield Electric Light 
plant at Stevensville has been destroyed by fire. 


NORTHWOOD, IOWA—C. H. Walker, owner of a water power on 
the Shell Rock river, has applied for an electric lighting franchise. 


WILKESBARRE, PA.—Plans are now under way for the con 
struction of an electric-light plant which ultimately will carry 
current to the towns of Shavertown and Trucksville. 


MONSON, ME.—The contract for the installation of the lighting 
plant of the Monson Light and Power Company has been awarded to 
Ernest D. Blaisdell, and work will be commenced as soon as 
possible, 


ELMA, IOWA—The municipal light plant at Elma burned on 
December 30. The plant was erected about ten years ago. A new 
dynamo was installed two months ago. The loss is $6,000, and the 
insurance, $2,000. 


FARMINGTON, MO.—Farmington will vote on January 28 on 
a proposition to issue bonds to the amount of $25,000 for the 
installation of an electric light and power plant to be operated in 
connection with the waterworks system. C. M. Thomsen is water- 
works engineer. 


ALBANY, N. Y¥.—The Schaghticoke Electric Company has filed 
with the secretary of state a certificate increasing its capital stock 
from $30,000 to $500,000. Among those interested as stockholders 
are: George E. Greene, H. R. Leyden, Frank H. White, Irving E. 
Gibson and Edwin H. Libby. 


EDGEWOOD, GA.—Current has been turned on at the new 
municipal electric lighting plant at Edgewood. Forty odd arc lights 
and sixty high-power incandescent lights have been installed. Sev- 
eral months ago Edgewood issued bonds to the amount of $15,000, 
since which time the plant has been in course of construcaoa. 


OROVILLE, CAL.—A. B. Bidwell, of Greenville, who is superin- 
tendent of the Meadow division of the Great Western Power Com- 
pany’s property, has commenced the work of obtaining rights of 
way for a pole line for the transmission of power. The Meadow 
division includes all the rights and property of the Great Western 
Power Company in the vicinity of Prattville, Plumas county. 


SALISBURY, N. C.—Everything is in readiness at Whitney for 
the resumption of operations on the power plant being developed 
at that place by the Whitney Reduction Company, of Pittsburg. 
It is announced that the electric plant, with a capacity of 45,000 
horse-power, will be in readiness for service by March 1 of this 
year. A. J. Gillespie, of Pittsburg, is the contractor on the work. 


FAYETTEVILLE, N. C.—A careful survey has been made of 
the Cape Fear river for two or three miles below Buckhorn Falls 
and the engineers report to the Phenix Construction Company 
(as the Cape Fear Electric Power Company is now named) that 
18,000 horse-power is available by development, besides the 4,000 
how generated. The local cotton mills have installed extensive 
electrical machinery in readiness for the Buckhorn power. 


MEMPHIS, TENN.—Henry C. Brent has been appointed receiver 
of the Citizens’ Electric Company of Eureka Springs, Ark., which 
embraces the electric lighting plant, the street railway and other 
important interests in that town. The application for the ap- 
pointment of a receiver came from the Kansas City Trust and 
Fidelity Company of Kansas City, Mo., and the receiver is vice- 
president of that institution, which holds $107,000 of the paper 
of the company. 


BEATRICE, NEB.—In the District Court Judge Kelligar con- 
firmed the sale of the plant of the Wabaska Electric Company at 
Blue Springs and ordered Receiver Marvin to use the first money 
realized from the sale to pay the taxes against the company, which 
amount to about $2,200. The only bid made in the sale was $1,400, 
which was offered by C. A. Snyder, manager of the electric plant 
at Auburn. He will dismantle the plant and remove it from its 
Present location in Blue Springs. 


OAKLAND, CAL.—An entire block in East Oakland has been 
Purchased for a substation by the Western Power Company. The 
site will be used for the erection of a substation at the end of the 
high-tension line to be run from the Big Bend plant on the Feather 
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river. The plant will be part of the general plan for the trans- 
mission of electric power from the mountain valleys to the bay 
cities. Work on the substation will be commenced soon and plans 
for the structure and equipment are well under way. A main 
steam-plant auxiliary of 30,000 horse-power is to be erected at 
Sessions basin. 


GRAND HAVEN, MICH.—Grand Haven is considering the 
abandonment of its municipal electric lighting plant and entering 
into a contract with the Grand Rapids-Muskegon Power Company 
for its electricity. Grand Haven has for ten years had a municipal 
lighting plant, but the service the last several years has been very 
poor. The council some weeks ago voted for the expenditure of 
$15,000 for the enlargement and rebuilding of the plant. Mayor 
Corl, however, vetoed the action of the council. A committee of 
citizens has been appointed to cooperate with the city council and 
to investigate and report as to what would be the best thing for 
the town to do. 


NORTHFIELD, MASS.—The Connecticut River Power Company, 
which is constructing a large dam between Vernon and Hinsdale, 
has announced its plans for a further development of power at the 
French King rapids on the Connecticut river, a short distance 
above Turners Falls. The company proposes to erect, within the 
next two or three years, or after completion of the dam at Vernon, 
a low dam at the head of the French King rapids that will have a 
height of from ten to twelve feet in times of low water, but will 
at no time raise the water above the present banks of the river. 
The purpose of this dam is not to develop year-round power, but 
simply to generate energy during low-water periods. 


DETROIT, MICH.—After buying out the Trenton electric light- 
ing plant and waterworks, the Washtenaw Light and Power Com- 
pany, a branch of the Edison Illuminating Company, has 
secured from the Monguagon township board a thirty- 
year franchise which gives it the right to run electric feed 
lines into the township over any route desired, and which eventually 
will give the residents of Grosse Isle an electric light service, it is 
said. In the township the lighting rates are to be the same as 
prevail in Detroit, while the contract given by Trenton several 
weeks ago fixes the same rates that were in force under the munict- 
pal lighting system. The company intends to bring feed wires 
over a route from Ypsilanti. Villages along the line will also be 
supplied with power and lighting service. 


NIAGARA FALLS, ONTARIO—The authorities of Niagara Falls 
have granted to the Ontario Distributing Company a valuable fran- 
chise right which permits it to do a general electric light and 
power business in the entire township. The franchise gives tn 
company the right of entrance to all parts of the township, including 
St. Davids and Queenston villages, as well as access to all canning 
factories, quarries, cement mills and other industries located in 
those places and between them. This same company recently 
secured a franchise .from the Stamford township together with a 
contract to light certain streets of that municipality, and it is now 
building its transmission lines from the Ontario Power Company's 
transforming station northward through the south end of the city 
and Stamford village to the county line. 


DATES AHEAD. 
Chicago Electrical Show. Coliseum, Chicago, January 13-25. 


International Independent Telephone Association. Annual meet- 
ing, Chicago, IN., January 21, 22 and 23. 


Nebraska Independent Telephone Association. 
Omaha, Neb., January, 


Ohio Independent Telephone Association. 
bus, Ohio, March 19. 


ENGINEERING SOCIETY NOTE. 

THE ENGINEERS’ CLUB OF PHILADELPHIA HOUSE-WARM.- 
ING—The Engineers’ Club of Philadelphia held a reception and 
house-wartning in celebration of the opening of its new club house 
and the thirtleth anniversary of the club, on the evening of Satur- 
day, January 11. 


NEW MANUFACTURING COMPANY. 

TRENTON, N. J.—The Paragon Electric Company, of Camden, 
has been incorporated with a capital of $125,000 to manufacture 
electrical appliances. The incorporators are: W. E. Groves, H. War- 
ren Caster and William BJ MacDonald. 


Next meeting, 


Next meeting, Colum- 
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TELEPHONE AND TELEGRAPH. 
EL DORADO, ARK.—Blain & Ritchie have purchased the plant 
of the Home Telephone Company at El Dorado. 


NAUGATUCK, CT.—The Southern New England Telephone 
Company has cut over its plant to the common battery system. 


LEWISTON, ME.—The East Hebron Telephone Company has 
completed and placed in operation its line from South Buckfield 
to Hebron by way of East Hebron. 


FORKTOWN, PA.—The Bell Telephone Company is erecting a 
line from Nuremburg through Zion’s Grove. This will be of great 
benefit to the farmers throughout the district. 


WORCESTER, MASS.—The telephone exchanges of Uxbridge, 
Whitesville and East Douglass, which have been independent since 
they were installed, have been made a part of the Worcester 
exchange. 


ROCHESTER, N. Y.—A third exchange is to be erected on 
Genesee street by the Bell Telephone Company, according to a state- 
ment by District Manager Alvin H. Dewey. The site for the build- 
ing has already been purchased and plans for the building are 
being made, but construction will probably not be started before 
spring. In its main features the building will be similar to the 
Chase exchange on Park avenue. Growing business makes the 
third exchange a necessity. 


HOUSTON, TEX.—Arrangements have been completed whereby 
Reid & Slusher, representing the Home Telephone Company, will 
purchase a lot belonging to Messrs. F. E. Pye and Mark Weiss. 
located on San Jacinto street, between Capitol and Texas avenues. 
The telephone company proposes to erect a modern three-story 
brick structure, fireproof and otherwise complete in every detail. 
The plans of the building have been completed and work will be 
commenced in the near future. 


SAN DIEGO, CAL.—Certified copies of the articles of incorpora- 
tion for the Sunset Telephone and Telegraph Company and for the 
Pacific Telephone and Telegraph Company have been filed. The 
Pacific Telephone and Telegraph Company was organized several 
months ago and these papers are copies of the original filed with 
the secretary of state. The Pacific company was organized with a 


capitalization of $50,000,000 and embodies the two old companies, . 


the Sunset and the Pacific States, which formerly were practically 
two companies working under one head. 


SAN BERNARDINO, CAL.—The possibilities of a telephone line 
from Redlands to Imperial, by way of San Jacinto and Idyllwild, 
are shaping up as the construction work of the Southwestern 
Home Telephone Company progresses. The company was reor- 
ganized last summer by Redlands and San Jacinto Capitalists, and 
has now completed its line to Oak Grove, thirty-five miles south- 
east of San Jacinto, and touches San Jacinto, Winchester and 
Idyliwild, the latter point being about 6,000 feet above sea level. 
This line also connects with the Keen Camp and the Thomas 
ranch, in the San Jacinto mountains. 


GREAT FALLS, MONT.—Attorney George H. Stanton, counsel 
for the Montana Independent Telephone Company, states that the 
company will endeavor to complete the construction of its long- 
distance line between Butte and Great Falls in the early spring. 
The Independent company will also, in all probability, commence 
the establishment of a local exchange in the spring. The company 
is completing the establishment of its exchange at Anaconda, 
while that at Butte is working and giving good satisfaction. In 
Butte, the company has 2,500 telephones installed, while orders for 
600 instruments are being filled as rapidly as possible. The com- 
pany uses the automatic system. 


WATERVILLE, N. Y.—Parks Terry has sold a controlling in- 


terest in the Waterville Telephone Company, a stock concern, to 


Walter Bishop, of this village. Mr. Bishop will become treasurer 
of the company and Mr. Terry will act as general manager. When 
Mr. Terry became owner of the telephone system of this village, 
it had thirty telephones. It now has 250 and has branches in 
Deansboro, Hubbardsville, and all the surrounding towns, as well 
as outside connections. For a number of years the business has 
paid nine per cent and for the past nine months, beginning March 
last, the earnings have been 10.9 per cent. The officers of the com- 
pany are: I. D. Brainerd, president; H. M. King, secretary; S. S. 
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Bissell, vice-president; Walter Bishop, treasurer; W. G. McLean 
and S. W. Goodwin, directors, and Parks Terry, general manager. 


INDEPENDENCE, KAN.—Farmers of the vicinity of White Post 
in this county are determined to have a telephone route. At a 
recent meeting a number of resident farmers agreed to form the 


“nucleus of a telephone company by putting telephones in their 


houses and each building his mile of private line. Jefferson and 
Lafountain, where mutual telephone companies have already been 
organized, were represented, and wanted to join in with White 
Post and form a strong organization covering a large territory 
and having Independence for the objective point of their lines, 
They will control their own line and expect to merge all the 
farmers’ mutuals in this section of the county into one company. 


NEW PUBLICATIONS. 


THE ENGINEERING DIGEST—A more or less general misap- 
prehension by technical readers as to the nature of the contents 
of “Technical Literature,” as described by that title, has made a 
change of name advisable. The magazine is an engineering publi- 
cation and compendium of published information on technical 
Subjects. After careful consideration the title has been changed 
to the “Engineering Digest,” as most clearly defining the nature 
of the publication. One other change—The “Index,” now known 
as the “Index to Technical Articles in Current Periodical Publica- 
tions,” will be called the “Technical Press Index.” The publication 
is issued every month by the Technical Literature Company, New 
York city. . 


APPROVED ELECTRICAL FITTINGS—The October, 1907, 
edition of ‘‘Electrocraft Illustrated List of Approved Electrical 
Fittings and Revised National Electrical Code” is ready for dis- 
tribution. This contains a list of fittings that have been examined 
and approved by the Underwriters’ National Electric Association 
for use under the rules and regulations of the National Board 
of Fire Underwriters. A feature which makes this edition very 
valuable to the contractor and wireman is the revised National 
Electrical Code, in which many illustrations are given indicating 
the strict interpretation of the approved rules. The list is com- 
piled and published by the Electrocraft Publishing Company, De 
troit, Mich., and retails at fifty cents. 


NEW INCORPORATIONS. 


DAVIS, ILL.—People’s Mutual Telephone Company. 
increased from $10,000 to $15,000. 


Capital 


FAIRMONT, W. VA.—The Watson Company. $160,000. To own 
and operate electric light plants, glass plants and other manu- 
facturing industries. Incorporators: S. L. Watson, A. B. Fleming, 
J. E. Watson, C. W. Watson and Brooks Fleming. 


DOVER, DEL.—Automatic Home Telephone Company. $200,000. 
Incorporators: I. A. Morrison, S. E. Morrison, Ray Blaisdell, A. J. 
Vernier, Frederick G. White, C. R. Tombaugh, H. S. Allen, A. F. 
Meete, E. B. Kipp, Pontiac, Ill.; Charles F. Branson, Cadiz, Ohio. 


INDIANAPOLIS, IND.—Sullivan Electric Light and Power Com- 
pany and the Sullivan Heat, Light and Power Company; merged, 
with the name of the Sullivan Lighting Company. $50,000. Direct 
ors: A. S. Courtright, W. H. Hayes, A. E. Hazelrig, L. A. Stewait 
and F. S. Donnell. 


OBITUARY NOTES. 

MR. GEORGE H. REYNOLDS, formerly a leading mechanical 
engineer and authority on gun construction, died on January 3 in 
Mansfield, Ct., aged seventy-nine years. Mr. Reynolds was coD- 
nected with many large constructing firms in Connecticut and New 
York, and was responsible for improvements in passenger elevators. 


MR. JOSEPH W. CLARKE, treasurer of the Consolidated Gas, 
Electric Light and Power Company, Baltimore, Md., died suddenly 
on December 31. Mr. Clarke was born in Richmond, Va., in 1845, 
and was the son of the late Henry and Mary Maule Clarke. He 
was one of the oldest employés of the company, having been in the 
service of the firm in various capacities for the last thirty years. 
He is survived by a widow, who was Miss Mary Millikin, and one 
daughter. The body was interred in Greenmount Cemetery 02 
January 2, many representatives of the Consolidated company being 
present. 
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PERSONAL MENTION. 


MR. HERMAN GAMPER has been appointed superintendent of 
the Columbus (Ohio) municipal electric-light plant, succeeding M. M. 
Reid. 


MR. OSCAR C. TURNER has retired as general manager of 
the Southern Electrical Company, Nashville, Tenn., to become 
identified with the Warren Electric and Specialty Company, of 
Warren, Ohio. He is succeeded by Harry E. Dyer. 


MR. C. C. BAIRD, for several years with the H. B. Camp Com- 
pany’s New York office, severed bis connection with that company 
on January 1, to accept the position of sales representative for the 
McRoy Clay Works, Rookery Building, Chicago, Ill. 


MR. JAMES H. FORSYTHE, for eighteen years with the United 
Electric Light Company, of Springfield, Mass., has been appointed 
manager of the Chicopee (Mass.) municipal electric-light plant, suc- 
ceeding George E. Stebbins, who has been at the head of the plant 
some years. Mr. Stebbins relinquished control of the plant on 
January 15. 


MR. H. M. LAURITZEN, of the engineering department of the 
Holophane Company, is in the West, chiefly in the interest of his 
company, but partly also to recuperate from a recent illness. Mr. 
Lauritzen will remain several months in Flag Staff, Ariz., returning 
to New York via Mexico City, where he will assist the Holophane 
Company's representative, Victor M. Braschi & Company, in han- 
dling a number of important lighting installations. 


MR. GEORGE McLEOD, formerly chief engineer of the Lexing- 
ton Railway Company, the Central Kentucky Traction Company and 
the Blue Grass Traction Company, has been made superintendent 
of railways for the system. J. R. Pope has been appointed chief 
electrical and mechanical engineer; G. W. Brown, master mechanic; 
J. P. McKeever, superintendent Lexington power station, and C. K. 
Morrell, superintendent of the light and gas departments. 


MR. F. A. SCHROEDER, assistant to Alfred Clarke, president 
of the Boston Heat, Light and Power Company, and head of the 
Leominster and Clinton lighting establishments, has succeeded Fred 
L. Fullam as general manager. Mr. Schroeder is to make his head- 
quarters in Leominster, in order to look after the Leominster and 
Clinton, as well as the Ayer plant, owned by the company. Francis 
S. Thayer, with an experience of twenty years in electrical work 
and gas making, has succeeded John F. Madden as superintendent 
of the Clinton Gaslight Company. His supervision extends over the 
gas and electrical plants in Clinton. 


MESSRS. GEORGE T. HANCHETT, W. T. MANNING AND 
W. D. YOUNG announce the formation of the engineering firm of 
Manning, Hanchett -& Young, consulting mechanical, civil and 
electrical engineers, with offices at New York and Baltimore. Mr. 
Manning is a graduate of Glenwood Institute, Maryland, and has 
had a wide experience with city engineering departments and some 
of the largest railroad organizations. Mr. Hanchett is a graduate 
of the Massachusetts Institute of Technology, and has been 
identified in a responsible capacity with a number of important 
electrical companies. Mr. Young is a graduate of Cornell Uni- 
versity, and has been associated with electrical] and civil engineer- 
ing undertakings for the past fifteen years. 


ELECTRICAL SECURITIES. 


Many advances were registered last week as a result of the 
development of considerable strength in the market. The in- 
creasing ease in the monetary situation is credited with the im- 
Proved showing. A larger investment demand also had a tendency 
to swell operations, and had much to do with the week’s million- 
Bhare day, the first since early in December. The bank statement 
for the week showed that the bank deficit had been wiped out and 
that a good surplus was on hand. It is now thought the monetary 
and banking conditions have returned to normal. and that further 
apprehension on this score is unfounded. 

Dividends have been declared 
Securities: Omaha Electric Light 
semi-annual dividend of 
of record January 20. C 
Traction Company: regu 


upon the following electrical 
and Power Company; regular 
2% per cent, payable February 1 to stock 
incinnati, Newport & Covington Light and 
lar quarterly dividends of % of 1 per cent 
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on the common stock and 1% per cent on the preferred stock, 
payable January 15. East St. Louis & Suburban Company; regular 
quarterly dividend of 1% per cent upon the preferred stock, pay- 
able February 1 to stock of record January 15. Milwaukee Electric 
Railway and Light Company; quarterly dividend of 114 per cent, 
payable January 31 to stock of record January 20. Columbus 
Railway Company; regular quarterly dividend of 1% per cent, 
payable February 1, as registered January 15. Michigan State 
Telephone Company; regular quarterly dividend of 144 per cent 
on the preferred stock, payable February 1. Electric Bond and 
Share Company; regular quarterly dividend of 1% per cent on the 
preferred stock, payable February 1. Minneapolis General Elec- 
tric Company; regular semi-annual dividends of $3 per share on 
the preferred stock and $2 per share on the common atock, payable 
February 1 to stock of record January 165. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JANUARY 1l. 


New York: Closing. 
Allis-Chalmers COMMOND.............cceceeee 6% 
Allis-Chalmers preferred.............ccc0ce. 19% 
Brooklyn Rapid Transit.................00- 4314 
Consolidated Ga8..... 0... ce ewe cece tees 105% 
General Blectri Cire ds oo sew. 8 hho v5.8 eterno ata Soe 120% 
Interborough-Metropolitan common.......... T 
Interborough-Metropolitan preferred......... 21 
Kings County ElectriC........ssssssessoesse 83 
Mackay Companies (Postal Telegraph and 

Cables) COMMOD........... 2. ccc eee ees 60 
Mackay Companies (Postal Telegraph and 

Cables) preferred. ....... cc. cc eee cece 63% 
Manhattan Elevated..............0.ccececes 122 
Metropolitan Street Rallway................ 25 
New York & New Jersey Telephone.......... 96 
Western Union.......esesesesesesessesessos 5514 
Westinghouse Manufacturing Company...... 40% 


Application has been made to the New York Stock Exchange to 
list an additional $375,000 5-per-cent, fifty-year first-mortgage 
bonds of the Brooklyn Rapid Transit Company, due 1945; an addi- 
tional $1,860,000 first-consolidated mortgage 56-per-cent bonds, due 
1941, of the Brooklyn Rapid Transit Company; $3,500,000 first-mort- 
gage 5-per-cent bonds, due 1941, and an additional $629,999 first- 
consolidated mortgage 5-per-cent bonds, due 1941, of the Brooklyn, 
Queens County and Suburban Railroad Company. 


Boston: Closing. 
American Telephone and Telegraph......... 104% 
Edison Electric Illuminating........ ar are, . 212 
Massachusetts Electric........... ere one 47% 
New England Telephone.................... 109% 


Western Telephone and Telegraph preferred. 50 


Directors of the Boston Edison Company have declared a 
regular quarterly dividend of 214 per cent, payable February 1, 
to stock of record January 15, 1908. Books do not close. 

Net earnings of the American Telephone and Telegraph Com- 
pany for the eleven months ended November 30, applicable to 
interest and dividends, were $21,570,000, an increase of $4,746,000, 
or 28 per cent over the corresponding period of 1906. The balance 
for dividends after deducting $6,750,000 interest was $14,820,000, 
which compares with $12,387,000 in the first eleven months of 
1906. This is an increase of $2,433,000, or sufficient to have met a 
full year’s dividends on the $21,925,200 stock offered to stock- 
holders in June and have left a balance of $679,000. 


Philadelphia: Closing. 
Electric Company of America (ex. interest).. 8^4 
Electric Storage Battery common........... 32 
Electric Storage Battery preferred.......... 32 
Philadelphia Electric...............,. esere 6X 
Philadelphia Rapid Transit... O UY 17% 
United Gas Improvement................... 191, 

Chicago: Closing 
Chicago Telephone....................... 111% ) 
Commonwealth Edison........-...--....... 88 
Metropolitan Elevated preferred............ 4714 
National Carbon common.... Beate canes tho, 54 
National Carbon preferred............... ae 104 


The Metropolitan, the South Side and the Northwestern elevated 
lines last year carried 129,920,737 passengers, or 15,666,910 more 
than in 1906, which year showed a gainy of 7,692,758. The figures 


for each company are ag follows; Metro 
: Politan, 54,280 888: 
Side, 40,490,002; Northwestern, 35 149-847. is 
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ELECTRIC RAILWAYS. 


HAYWARD, CAL.—The board of town trustees has signed the 
ordinance which gives the Oakland Traction Company a forty-year 
franchise for a double-track line over Castro street. 


CHAMPAIGN, ILL.—Officers and stockholders in the Kankakee- 
Champaign interurban company have decided to begin the survey 
between Champaign and Kankakee and also to take up the work of 
securing the right of way. 


WILMINGTON, DEL.—The West Chester & Wilmington Railway 
Company will start a preliminary survey at once, and will have cars 
running on the line by next summer. A Delaware charter will be 
asked for. The company is capitalized at $54,000. 


TERRE HAUTE, IND.—Stringing of the high-tension wires for 
the Terre Haute, Indianapolis & Eastern interurban line has been 
completed between this city and the new substation at Brazil. The 
present power-bhouse in the latter city will be abandoned shortly. 


GREENSBORO, N. C.—Dodge & Day, of Philadelphia, have been 
given the contract to complete the interurban line from High 
Point to Thomasville, Winston and Greensboro. Work is to be 
commenced January 20. A part of the line from High Point to 
Thomasville has already been built. 


MANSFIELD, OHIO—The Mansfield Street Railway, Light and 
Power Company, it is expected, will make extensive improvements 
to its city lines, as well as the Shelby and Galion lines, during the 
present year. Manager S. A. Foltz states that it is desired to put 
the rolling stock in good shape as fast as possible. 


BELLEFONTAINE, OHIO—The Ohio Electric Railway Company 
is building a power-house near Lewistown reservoir for the Belle- 
fontaine-Lima line, now nearly completed, and is erecting a sub- 
station near West Liberty for the Bellefontaine-Springfield line, 
which has been in operation for about two years. 


AUBURN, N. Y.—On condition that the Auburn & Syracuse Elec- 
tric Railway Company pay the city of Auburn $8,000 for the right 
of way and comply with certain stipulations a franchise has been 
granted the company to construct a double-track road from Seward 
avenue to the eastern limits of the city by the common council. 


LITTLE ROCK, ARK.—The Little Rock & Pine Bluff Traction 
Company, which is now building an interurban line from Pine 
Bluff to Little Rock, may build a branch electric line from the 
Little Rock-Pine Bluff line to Stuttgart. The company has made 
a proposition to the town of Stuttgart, and the proposition has been 
taken under advisement. 


HUNTSVILLE, ALA.—The Huntsville Railway, Light and Power 
Company is receiving large shipments of machinery to be used in 
a duplicate electric plant. The new machinery is being placed in 
position as rapidly as possible and it is expected to be in operation 
by the middle of January. The electric light and car service of this 
city will be greatly improved when the new plant is in operation. 


JEFFERSON, WIS.—Surveys are being made here by employés 
of the Milwaukee Electric Railway in connection with the proposed 
extension of that line from Watertown. It is thought President 
Beggs intends to extend the line from Watertown through Johnson 
Creek, Jefferson, Fort Atkinson, Whitewater and Palmyra to East 
Troy and connect with his line there, thus completing the circuit. 


MACON, GA.—Superintendent McFarland, of the Macon Railway 
und Light Company, has announced the intention of the company 
to improve the facilities for lighting the city and the tracks of 
the street railway to the extent of $150,000. Of this sum $100,000 
will go for mending the tracks and the remainder will be expended 
on improvements in the power-house, one feature of which will 
be the installing of a 2,500-horse-power generator. 


BLOOMINGTON, ILL.—January 15 was set as the date for 
the opening of the Lincoln-Mackinaw line of the Bloomington & 
Normal Railway and Light Company. This is probably the longest 
electric line in the country which does not touch a town between its 
two terminal points. The nearest town, Miner, lies three miles to 
the east while Hopedale lies an equal distance west. The line 
was built entirely for through passenger and freight traffic. 


DETROIT, MICH.—The council of the village of Dundee has 
granted to Edmund Dill and associates a thirty-year franchise for 
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The track must be laid through the village 
within three years. The franchise provides for a maximum rate 
of fare of two cents a mile, minimum fare five cents. If the tracks 
are laid in paved streets the holders of the franchise must pave 
between the tracks and eighteen inches outside of the rails, and 
keep that portion of the pavement in good condition. 


an electric railway. 


ROCHESTER, N. Y.—Over twenty miles of new track were 
built by the Rochester Railway Company in 1907. In all, the 
total amount of track laid would cover nearly twenty-three miles. 
This is the largest amount of construction work done by the rail- 
way company in any single season for many years. The greater 
part of the new track is in extensions, about a mile and a half 
of it only being in double-tracking lines which formerly had but a 


single track. 


HARTFORD, CT.—The Trolley Express Company, of New 
Haven, which is one of the subsidiary corporations of the New 
York, New Haven & Hartford Railroad Company, has filed a pre- 
liminary certificate of dissolution by agreement of the stockholders. 
The certificate states that all claims against the company may 
be sent to A. S. May, treasurer of the New Haven Railroad. The 
company was organized to develop and operate an extensive express 
system in connection with the electric roads controlled by the New 
Haven system in Connecticut. The plans of the company were 
subsequently changed and the corporation is now being wound up. 


RUTLAND, VT.—A number of extensive improvements and 
betterments are in contemplation in connection with the public 
Service utilities of Rutland, Vt., operated by the Rutland Railway, 
Light and Power Company. This company shows net earnings for 
its railway properties of $47,394.41 for the twelve months ended 
November 30, 1907. For the gas properties the net earnings were 
$12,177.83. For the power properties the net earnings were 
$25,421.94. The earnings of the Rutland City Electric Company 
were $19,464.41, making the total earnings of the consolidated 
properties $104,458.59. This property is controlled by G. Tracy 
Rogers, who also controls the Waverly, Sayre & Athens Traction 
Company and the Binghamton Railway Company. In a recent 
interview Mr. Rogers stated that the various trolley and lighting 
companies in which he was directly or indirectly interested were 
all in a thrifty, healthy condition, and notwithstanding the strin- 
gency of the money market and the consequent depression, are 
showing marked increases in both gross and net gains. The 
figures indicated above are an evidence of the truth of this state 
ment. 

INDUSTRIAL ITEMS. 

THE RYAN CONSTRUCTION COMPANY, 409 Traction Terminal 
Building, Indianapolis, Ind., has developed an automatic flasher 
of the solenoid-operated, carbon-contact type. 


THE HARVARD ELECTRIC COMPANY, 66 West Van Buren 
street, Chicago, Ill, announces the Harvard self-welding wire 
joint. Full information concerning this device will be furnished 
by the company upon request. 


THE SAMSON CORDAGE WORKS, Bosion, Mass., is sending 
to its patrons a convenient desk calendar for 1908. This is orna- 
mented with a sample of Samson “Spot Cord,” which is utilized for 
the suspension of arc lamps and trolley cord. l 


J. H. BUNNELL & COMPANY, New York city, is distributing 
folders illustrating and listing Benjamin lighting specialties for 
series lighting, the Benjamin current tap, and Bunnell telegraphic 
apparatus. These folders will be sent to those interested upon 
request. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, 
Ohio, has published a handsome calendar bearing a pictorial 
representation of its process of making its glass specialties, the 
leaf for each month being embellished also with a phrase indicating 
the stage of the process illustrated. 


DOSSERT & COMPANY, New York city, announces that it has 
received large orders from the Westinghouse Electric and Manu- 
facturing Company for Dossert solderless terminal lugs, for use 
on the panels, switchboards and fuse boxes of the enclosed type 
in the Hudson Terminal Buildings. The M. B. Foster Company 
has ordered a number of solderless two-way connectors, terminal 
lugs and cable taps for the wiring of the Singer Building. The 
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L. K. Comstock Company has ordered solderless cable taps and 
terminal lugs for the City Investing Building. These buildings 
are all in New York city. 


THE CROCKER WHEELER COMPANY, Ampere, N. J., has 
ready for distribution the following bulletins: No. 91, descriptive 
of induction motor panels; No. 92, combined generator and feeder 
panels for 125-250 volts, direct current; No. 93, small engine-type, 
direct-current generators; No. 94, alternating-current switchboard 
panels. 


THE GOLDSCHMIDT 'THERMIT COMPANY, 90 West street, 
New York tity, is distributing a folder describing and illustrating 
thermit welds for motor cases. Figures are given showing the 
materials and cost of making ten welds of the largest size. This 
foots up to $112.90, making the outlay for ten repairs only a 
little more than the cost of one new motor case. 


THE COLUMBIA INCANDESCENT LAMP COMPANY, St. 
Louis, Mo., closed the year with the best record by a very hand- 
some margin for a year’s operation since its incorporation. This 
was in respect to volume of business and new customers added 
to its list. The Columbia company is one of the most enterprising 
and progressive of the big lamp companies in the country. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has ready for distribution its 1908 catalogue de- 
scriptive of its alternating-current desk, ceiling and bracket fans. 
This catalogue is put up in handsome style, and shows a fine line 
of apparatus for the spring trade. Trade price books on alternating- 
current fan motors are also ready, and will be furnished promptly 
upon request. 


THE EXCELLO ARC LAMP COMPANY has opened a depot in 
the Electrical Building, 116-132 Jackson Boulevard, Chicago, IN., 
for the convenience of the Western trade. George W. Armstrong, 
who has been the western traveling representative of the company 
for the past two years, will be in charge of this branch, and will 
carry in stock at all times a complete supply of lamps, carbons, 
globes and all other accessories and parts. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is send- 
ing out a handsome catalogue describing and illustrating some of 
the important mills which the company has equipped within recent 
years, not only on the continents of North and South America, but 
also in the Orient. There are sixty-four pages of excellent half- 
tones and printed matter on heavy paper, and the cover bears a 
reproduction in color of the Keewatin Flour Mills. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has published a very handsome catalogue illus- 
trating and describing its lifting magnets, including not only type 
S, but a number of other types more suitable for special applica- 
tions. The magnets are shown in service in typical installations, 
and a long list of users is given. Upon receipt of information re- 
garding materials and conditions of handling, the company will be 
pleased to furnish further data. 


THE ALBERGER PUMP COMPANY, New York city, has been 
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organized to manufacture and sell centrifugal and turbine pump- 
ing machinery embodying novel and important improvements. 
This apparatus has been designed especially to meet the demana 
for a high class of work and economical performance. The officers, 
management and works of the company are identified with those 
of the Alberger Condenser Company. In order to provide for this 
business a large addition to the shops is now in progress, The 
company is prepared to make surveys of plants and to furnish 
plans, drawings, specifications and estimates, and to contract for 
centrifugal and turbine pumping machinery for all purposes. 


THE GRAEBER-ENTRIKIN MANUFACTURING COMPANY, 
INCORPORATED, Philadelphia, Pa., has placed on the market two 
new clock registers for telephones. One of these is a manually 
operated device which gives a loud signal to the operator and 
registers on the dials the total number of calls made by the sub- 
scriber. The apparatus is compact and neat in appearance, and 
is permanently fastened to the telephone stand. Only an author- 
ized person will have access to the mechanism. The other register 
is operated electrically from the telephone exchange, and, like the 
first, gives a loud signal which is heard by the operator at the 
exchange and automatically operates the registering dials. The 
subscriber has no access to the mechanism and simply sees the 
operation of the dials. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has issued circular No. 1137, deseribing 
and illustrating integrating wattmeters for single-phase and poly- 
phase alternating-current circuits and for direct-current circuits. 
This is a valuable addition to trade literature, as it gives engi- 
neering data which are usually confined to engineers’ technical 
text-books, and includes a detailed description of the operating 
principles and construction employed in the various types of 
meters. A description is also given of the rolling type ball bearing, 
together with an explanation of its operation. A practical illus- 
tration of a meter’s operation is given by Hkening an integrating 
wattmeter to a miniature motor-generator set, together with a 
large number of connection diagrams. 


THE LORD ELECTRIC COMPANY, New York city, announces 
that W. R. Garton, formerly president and treasurer of the W. R. 
Garton Company, Chicago, Ill, has associated himself with the 
company and has been appointed general manager of the manu- 
facturing department. Mr. Garton will have headquarters at the 
general offices, 213 West Fortieth street, New York city. The 
company has recently made a marked change and improvement 
in its manufacturing department and is gradually broadening the 
field of its activity and the scope of this department, having ac- 
quired some very valuable patent rights. The company is pre- 
paring to manufacture the devices covered by these patents. The 
Lord Electric Company has been actively engaged in the electrical 
field, manufacturing and supplying rail bonds, lightning arresters. 
and kindred devices and appliances. The success attained through 
the company’s efforts in bringing out and developing {ts spectalties 
has encouraged it to take on additional valuable devices which 
will appeal to the operator because of their character and their 
effect upon economy of operation. 


Record of Electrical Patents. 


Week of January 7. 


875,698. ELECTRIC TIME-ALARM. Eduard Dubs, Oerlikon. 
Zurich, Switzerland. A programme clock. 


875,715. INTERCHANGEABLE ELECTRIC DISPLAY APPA- 
RATUS. Deronda Levy, New York, N. Y., assignor to Mason 


ee Company, New York, N. Y. An electrical carriage- 
call. 


875,750. CARBON BRUSH FOR COMMUTATORS AND THE 
METHOD OF PREPARING SAME. Edwin C. Van Nort, Jr.. 
St. Louis, Mo. Ordinary carbon is treated with a boiling liquid 
containing finely powdered graphite. 

875,788. PRESSURE DEVICE FOR ELECTRIC-CURRENT COL- 
LECTORS. Coloman de Kandó. Budapest, Austria-Hungary, 
assignor, by mesne assignments, to Westinghouse Machine Com- 
pany. A device for automatically adjusting the pressure of the 
current-collector on the wire according to the speed of the car. 

875.791. CONTROLLER-REGULATOR. John P. Durkin, Philadel- 
phia, Pa.. assignor to Durkin Controller Handle Company, 


Philadelphia, Pa. A device for preventing too rapid movement 
of the controller. 


875,796. LAMP-BASE. Theodore W. Frech, Jr.. Cleveland. Ohio. 
The lamp-base has a projecting skirt coated with fibrous 
material. 

875,801. CONSTRUCTION OF INDUCTION ELECTRIC FUR- 
NACES. Gustave Gin, Paris, France. A plurality of receptacles 
for molten metal having inclined bottoms connected by lateral 
conduits. 

875,803. WIRE SPLICER. George M. Graham, Chicago, TI, as- 
signor to G. A. Edward Kohler, Chicago, I. The wires are 
threaded through openings in the side of the nut and held in 
place by the bolt. 

875.810. AUTOMATIC FIRE ALARM. Bruce C. Hall and Floyd 
W. Hall, Elmwood, TH. A device closing an electric circuit by 
the melting of fusible metal. 

875.830. SOCKET-KEY CLAMP. Max Loewenthal, Newark, N. J. 
An adjustable clamp for preventing the turning of the key. 

875.833. ELECTRIC ARC,TLAMP. Joseph A. Meaher, Cleveland, 
Ohio. The rod holding the \carben passes through the core 
of the controlHng magnet. 
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876,169. RECEPTACLE FOR INCANDESCENT LAMPS. Gilbert 
W. Goodridge, Bridgeport, Ct., assignor to Bryant Electric 
Company, Bridgeport, Ct. A sign receptacle with laterally pro- 
jecting lugs. 

876,187. JUNCTION BOX. Harry H. Hornsby, New York, N. Y. 
Integral outwardly turned ears are provided at the upper edge 


875,843. APPARATUS FOR TRACK-CIRCUIT CONTROL. James 
A. Peabody, Evanston, Il. A device for impressing reversed- 
current impulses for signaling purposes on a railway track. 


875,872. WIRE CONNECTOR. John J. Walsh, Yonkers, N. Y., 
assignor to Yonkers Specialty Company, Yonkers, N. Y. A 
deep-slotted nut. 

875,882. DESIGNATION PLUG FOR TELEPHONE SWITCH- oE the: box 
BOARDS. Arthur H. Adams, Antwerp, Belgium, assignor to 876,192. SIGNAL-ALARM SYSTEM. Oliver B. Kaiser, Norwood, 
Western Electric Company, Chicago, Il. A cam on the plug Ohio, assignor of one-fourth to Walter S. Ludlow and one-fourth 
releases the latter when it is turned sideways. to Walter S. Ludlow, Jr. A fire-alarm and extinguishing system. 


875,900. REVERSING SWITCH. Arthur C. Eastwood, Cleveland, 
Ohio. A segmental rotatable switch. 


875,901. —SYSTEM OF CONTROL FOR ELECTRIC Motors. 


876,203. IGNITION-CIRCUIT CONNECTION. Edwin S. Lincoln, 
Brookline, Mass. A generator and secondary battery may be 
used individually or at the same time. 

876,207. PUSH-BUTTON ELECTRIC SWITCH. William G. Mann, 
Bridgeport, Ct., assignor to the Perkins Electric Switch Manu- 
facturing Company, Bridgeport, Ct. Contacts for more than 
one circuit are provided. 

876,233. ELECTRIC-LAMP RECEPTACLE. Herbert E. Plass, 
Newark, N. J., assignor to Howard Miniature Lamp Company, 
Newark, N. J. The body of the receptacle is made in three 
parts. 


875,788.—PRessuRE DEVICE FOR ELECTRIC-CURRENT COLLECTORS. 


875,901. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. Ar- 
thur C. Eastwood, Cleveland, Ohio. The motor is given a higher 
speed prior to deenergizing the closing mechanism of a switch 
giving a lower speed. 

875,902. MEANS FOR INSULATING THE SUPPORTS OF ELEC- 
TRIC CONDUITS. Carl E. Egnér, Stockholm, Sweden. Conical 
woven caps for placing over insulator pins. 

875,910. ELECTRIC CHAIN-WELDING MACHINE. Hugo Helber- 
ger, Munich, Germany. A _ resistance-welding machine with 
pivotally mounted jaws. 

875,911. SAFETY-SIGNAL SYSTEM FOR RAILWAYS. William 875,978. —ELECTRIC SWITCH. 

F. Herting and Frank C. Chlan, Baltimore, Md. An electrical 
system for placing signaling torpedoes on the track. 876,273. FUSE DEVICE. Frank B. Hall, Wheeling, W. Va. A 

875,978. ELECTRIC SWITCH. Frank G. Baum, San Francisto, Support ne member 18 provided tor the tUse: 

Cal. The contact jaws are carried on large insulators, con- 876,274. ELECTRICALLY CONTROLLED RELEASING DEVICE. 
nection being made by swiveling arms similarly supported. Charles J. Kintner, New York, N. Y. Valves for a railway 
signal operated by gas or liquid are controlled electrically. 


875,981. MOTOR-CONTROLLING MECHANISM. Herbert W. 
Cheney, Norwood, Ohio, assignor to Allis-Chalmers Company 876,281. COMBINATION SENDING AND RECEIVING WIRELESS- 
TELEGRAPH APPARATUS. Albert L. New, Los Angeles, and 


and the Bullock Electric Manufacturing Company. A device 
for regulating the resistance in the rotor circuit of an induction William N. Hickman, Avalon, Cal.; said Hickman assignor of 
motor. one-half of his right to said New. A system in bee 
strength of the impulse may be regulated and an indicator 
875,982. MOTOR-CONTROLLING MECHANISM. Herbert W. : F ř of 
Cheney, Norwood, Ohio, assignor to Allis-Chalmers Company agile eee shows the range of each strength 


and the Bullock Electric Manufacturing Company. An arrange- 
ment for short-circuiting internally the. rotor of an induction 
motor. 

$76,036. ELECTRICALLY CONTROLLED RELEASING DEVICE. 
Ralph P. Barnes, Schenectady, N. Y. A door release. 


876,055. SWITCH. Carl H. Holley, Visalia, Cal., assignor of one- 
half to Fred G. Hamilton, Visalia, Cal. A plunger oil switch. 
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875,801.—CoNsTRUCTION OF INDUCTION ELECTRIC FURNACES. 875,982. —MOTOR-CONTROLLING MECHANISM. 
876.064. SINGLE-TRACK SIGNALING AND TRAIN-CONTROL- 876,293. ELECTRIC TIME SWITCH. Frank W. Brock, Chatham, 
“LING SYSTEM FOR RAILWAYS. Frank E. Kinsman, Plain- Ill. Two independent switch levers are provided, one for clos- 
field, N. J. A system enabling the power to be cut off or the ing and the other for opening the circuit. 
brakes to be set on any train. 876,312 QUADRUPLEX OR MULTIPLEX TELEGRAPHY. Law 
rence Connell, Jr., Portland, Ore. A system utilizing a neutra 


IRELESS-TELEGRAPH TRANSMITTING SYSTEM. 
d de Forest, New York, N. Y., assignor to George K. Wood- relay having an armature and two main energizing coils, a 
worth, Boston, Mass. A transmitting-loop antenna forming a consisting of differentially disposed high-resistance windings 
closed oscillating circuit. and the other of differentially disposed low-resistance windings. 
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HEUSLER MAGNETIC ALLOYS. 

The discovery made five, vears ago by Heusler that the 
addition of manganese to copper produced an alloy strongly 
magnetic raised a faint hope that useful results might come 
from this discovery. Up to the present time, however, no 
application of the magnetic property of these allovs has been 
made, and we are still entirely dependent upon iron in its 
various forms. The reason for this is that the new alloy is 
relatively poor magnetically when compared with iron, and, 
moreover, the metals entering into its composition are them- 
selves more expensive than iron or steel. There scems to be 
little possibility of any developments in this direction, though 
the discovery suggested that it might be possible to produce an 
iron alloy of decidedly better quality than the steels used to-day. 
It will be remembered that this same suggestion followed from 
a discovery made several vears before the magnetic quality of 
the Heusler allovs was noticed. This was that the addition 
of certain materials to iron tends to increase the resistivity 
and at the same time improve the permeability. Tt was sug- 
gested that it might not be impossible to cast armature and 
transformer cores without increasing the internal losses, and 
we might thus avoid the expensive and laborious methods to- 
day necessary in constructing these parts of our machines. 
However, all that has come of these discoveries is the produc- 
tion of a number of brands of special steel for electrical work, 
without anv change in the method of construction. 

Hence the interest in the Heusler alloys has been mainly 
scientifie, and it is probably for this reason that the investiga- 
tion of their properties has not been carried on more energet- 
ically. From time to time, however, a contribution to this sub- 
ject is made. The latest of these is a paper read before the 
Royal Society of Edinburgh last fall. In this Mr. A. D. Rosa 
described a number of experiments conducted in order to deter- 
mine the effects of heat and cold upon the alloys. Heating the 
allovs slowly and allowing them to cool was found to increase 
the hysteresis loss, just as aging increases the logs in transformer 
cores, although a short, moderate heating caused a temporary 
decrease in the losses. Cooling increased the permeability; in 
fact. immersing the specimen in liquid air gave an increase of 
nearly thirty per cent, though this was only temporary, This 
increase, however, was followed with a slicht increase in the 
hysteresis, When the specimen was allowed to stand it slowly 
returned to the original condition. It was found, however, that 
when a specimen was cooled, then heated and quenched in cold 


water, the permeability and the hysteresis effect were both 
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decreased. If the specimen was then cooled in liquid air it 
regained its original permeability without suffering a change in 
the hysteresis effect which had been decreased by the previous 
quenching. 

These experiments seemed to be in agreement with the recent 
ideas regarding magnetization. A recent theory, suggested since 
the discovery of the Heusler alloys, is that magnetization is an 
effect of molecular grouping, and not a special property of the 
atoms, hence any physical treatment which might tend to change 
the physical state of the body should have a marked effect upon 


its magnetic properties. 
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A PROPOSAL TO ESTABLISH GOVERNMENT EXPERI- 
MENT STATIONS. 


The success which has resulted from the agricultural experi- 
ment stations maintained by the universities of many states, 
which are also liberally helped by the Federal government, has 
led to the introduction in Congress of a bill to establish engi- 
neering experiment stations at these universities under a similar 
arrangement. One reason for the success of the agricultural 
station is to be found in the methods which were commonly 
employed in farming. The greater number of farmers followed 
methods handed down to them by their fathers, and when any 
improvements or advances were made they were relatively slight 
and slowly transmitted from one section to another. Moreover, 
there was little opportunity for experimental work, and there 
were few farmers in a position to obtain specimens of seeds 
from other countries and to try these in the hope of finding 
some suitable for raising crops in this country. When the 
agricultural experiment stations were established, work of this 
kind was immediately taken up. Seeds from all over the world 
were secured, distributed to the various stations, and there they 
were tried under many conditions. As a result of this, a num- 
ber of valuable additions have been made to the crops of this 
country. Besides work of this kind the experiment stations are 
usually conducted in connection with an agricultural school 
which teaches the scientific principles upon which farming de- 
pends. It can certainly be said that in many sections of the 
country there has been a very great improvement in farming 
methods resulting from these schools. 

There is, however, a different situation in regard to the 
establishment of engineering experiment stations. The greater 
part of experimental engineering work is done by large and rich 
companies, who maintain staffs of experts for the purpose of 
conducting any special investigation which may be suggested 
in connection with the work of manufacturing and even for 
carrying out general researches in certain directions in the hope 
of making valuable discoveries. The results of this work are, 
of course, the property of the companies, and they are not gen- 
erally made public, but are protected, when possible, by patents. 
If, on the other hand, work of this character were done in public 
institutions such as proposed in this bill before Congress, the 
results would be public property and any one who wished could 


benefit directly by them. 
In addition to work of this kind such bureaus might conduct 
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investigations for. private individuals which they could not easily 
have done in other ways. There is a great deal of routine work, 
such as testing, calibrating, measuring instruments and appa- 
ratus of all kinds, and making special measurements, which 
small companies or individuals can not carry out on account of 
the lack of the necessary apparatus, and much work of a similar 
character. 

The plan is not entirely new, as already a number of state 
institutions of the character proposed have been established, 
some of which have done really creditable work. The plan, 
however, involves an extension of the functions of the govern- 
ment, the propriety of which many will question. The need for 
institutions where scientific experiments may be conducted or 
special investigations carried out has led to the organization of 
private laboratories for just such purposes. The establishment 
of government experiment stations would create institutions en- 
tering into direct competition with these private laboratories. 
On the other hand, if there were a large number of experimental 
testing stations distributed throughout the country—one, say, 
in every state—the convenient opportunity offered for doing ac- 
curate and scientific work would, no doubt, often lead to the 
carrying out of investigations which would otherwise be neglect- 
ed, and in this way result many times in improving apparatus 
or methods, to the direct benefit of the country at large. There 
are several sides of the question to be considered, and it is 
one in which every engineer is more or less interested. 


——— 


DISTRIBUTING SYSTEMS FOR 
RAILWAYS. 

The interesting paper presented by Mr. William S. Murray, 
electrical engineer of the New York, New Haven & Hartford 
Railroad Company, at a recent meeting of the American In- 
stitute of Electrical Engineers, which, slightly condensed, is 
published elsewhere in this issue, calls attention to a number of 
features related to the arrangement and operation of single-phase 
distributing systems for railway work. The New Haven installa- 
tion is the most important single-phase system which has been 
put into service, and naturally the results of its operation during 
the past six months are of interest and importance. 

When contemplating arranging this system several distribu- 
ting schemes were available. For example, the line might be 
cut into sections and the power supplied to different sections 
from different phases of the three-phase generators, or single 
phase generators might be adopted for supplying the single-phase 
operating current; or again, power for the railway system might 
be drawn from one phase only of three-phase generators. The 
latter scheme was the one adopted, the advantages being 8 simple 
distributing system for the railway, and yet three-phase currents 
would be available for all other power purposes involved in the 
operation of the road. This last feature is a controlling 07°. 
since there is a possibility of a considerable use of polyphase 
motors in the territory through which the system runs. 

Another interesting feature of the paper was the discus 
sion of the best way of dividing the system into sections. Here 
local conditions controlled, leading to the adoption of sections 
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considerably shorter than would be selected under ideal condi- 
tions. Five miles would not be too long if other considerations 
did not influence choice, but since the throwing out of any sec- 
tion of trolley would necessitate crossing over the trains from 
that track to another, the points where this is done naturally 
influence the selection of sections. The location of the signaling 
towers will also influence the choice of the trolley sections, for, 
as was pointed out, although the signaling blocks may not be as 
long as the trolley sections, it seems desirable that each end of a 
section should be at one of the signaling towers. There are a 
number of advantages obtained in this way; no special attendants 
would be required at the section switches, as the signal operators 
could look after the section switches. This Mr. Murray believes 
is a great advantage, because it puts the control of these im- 
portant auxiliaries in the hands of men who are accustomed to 
railroad operation and who would, therefore, know what to do 
to keep the trains moving whenever it was necessary to cut out 
any section of the trolley. Another advantage of this arrange- 
ment, which might occasionally be of the utmost importance, is 
the possibility of cutting off power from any section of the road 
should a train run past a danger signal, or to prevent an acci- 
dent due to a wrong signal. Should such an event threaten, the 
signal operator could disconnect the end of the trolley wire at his 
tower and telephone to the operator at the other end of the sec- 
tion to do likewise. The section would thus be rendered dead 
and the train or trains would come to a stop until communica- 
tion could be established. 

It may be noted that Mr. Murray believes a reliable telephone 
system to be essential for operating electric railway systems. 
This is required, not only for communicating between signal 
towers, but for directing the work of inspectors and repair men. 
This, also, is adding to the responsibility of the signaling depart- 
ment, as it brings a new system of communication under its 
control. 

This phase of electric railway operation is interesting and 
suggestive. It indicates that the signaling branch of the road 
may become still more important, as it may not only be re- 
sponsible for ordering the train movements, but will actually 
have control over the power supplied for moving the trains. It has 
been suggested at various times that some such scheme would be 
necessary if high-speed lines, making, say, one hundred miles an 
hour, should be undertaken. The plan might be carried a step 
further without much difficulty, the arrangement being such 
that the power would automatically be cut off from a train 
should it enter into a danger zone. It seems evident that the 
new conditions introduced into railway practice by the use of 
the new power will make necessary, or desirable, certain re- 
arrangements of the different departments. It has already 
created a new department, or rather two: one responsible for 
the generation of power and the other having the care of the 
distributing system. It might be found desirable that the latter 
department should be put under the direction of the signaling de- 
partment, for if the signaling department is to say when and how 
power is to be supplied to the train, it should also decide when 
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repairs should be made. In another sense this perhaps is de- 
sirable, as since the development of the signaling department 
has, during the last few years, been largely along electrical 
methods, it probably is more familiar with the requirements of 
electrical apparatus than any other department of the steam 


railroad. 
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THE ARC IN WIRELESS TELEGRAPHY. 

An interesting article describing a new telegraph st.tion 
erected on the east coast of England by the Amalgamated Radio- 
Telegraph Company was published in the Electrician (London), 
December 20. This station uses the de Forest spark apparatus 
and also the Poulsen apparatus, which utilizes the oscillating 
arc for setting up electric waves. It is the description of the 
latter apparatus which is of particular interest. Due to the fact 
that the ordinary commercial supply may be utilized, the ap- 
paratus requires very little space, as no special generating equip- 
ment is called for. Of course, if alternating currents only are 
available, a direct-current generator, driven in some way, would 
be necessary for operating the arc. The remainder of the 
apparatus consists of a special arc lamp enclosed so that the arc 
may be surrounded by an inert atmosphere, and a few condensers 
and inductance coils. The receiving apparatus is also compara- 
tively simple, a resonant circuit being all that is necessary to 
catch the signals. To render these distinct in the telephone, 
however, a little device is needed, because the period of oscilla- 
tion is too high for the telephone diaphragm to respond to. 
This is a little vibrating switch or relay called a “ticker,” which 
is closed by the oscillating currents set up in the receiving 
circuit, and which discharges a condenser through the telephone, 
thus producing an audible signal. 

One striking feature of this equipment is the noiselessness 
with which it operates. In spark telegraphy there is always a | 
more or less loud report with each discharge, and where high- 
power stations are operated, the noise is very considerable. There 
is nothing of this kind in employing the are lamp, for the 
oscillations set up by the latter are entirely inaudible, and they 
are impressed upon the antenna continuously. To send out the 
signals, all that is done is to change the frequency of these 
oscillations so as to bring them to the proper pitch, which is 
done by short-circuiting a few turns of the inductance coil by a 
telegraph key. There is no sparking at the switch, and the 
whole system seems wonderfully simple and effective so long 
as the arc itself is maintained in the proper condition. 

This method of operation, by simply changing the wave- 
length of the oscillations, is neat, but it will probably cause some 
trouble if many stations are to be operated ht the same time 
in any one neighborhood. In other words, electric waves of two 
frequencies are set up, each of which is capable of producing 
interference at other stations. On the other hand, if it be 
shown that the oscillations set up by the arc are more nearly 
harmonic than those given out from a spark system, tuning can 
be carried out more accurately, and there should be really less 
trouble from interference. 
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THE NEW HAVEN SYSTEM OF SINGLE- 
PHASE DISTRIBUTION, WITH 
SPECIAL REFERENCE TO SECTION- 
ALIZATION.' 


BY W. S. MURRAY.’ 


The method and distance chosen for 
sectionalizing the high-tension wires sup- 
plying power for alternating-current trac- 
tion are worthy of careful consideration. 
Local conditions play so important a part 
in the correct conclusion of method and 
proper distance to be applied, that no 
precedent or convention can be followed 
and standardization is quite out of the 
question. 

In advance of taking up the concrete 
subject at hand, doubtless it will be of 
interest to touch upon several alternative 
distributing systems that were considered 
by the engineers of the New Haven road 
before the final adoption of the system 
of single-phase distribution and sectional- 
ization now in service. Some of these 
were: 

1. Eleven-thousand-volt, three-phase 
generation at the power-house; transmis- 
sion along the right of way at this volt- 
age; step-down transformers furnishing 
trolley voltage at 3,300; track milcage 
divided into three equal linear parts, each 
part being supplied by an individual 
phase. 

2. The same arrangement as 1, with 
the exception that step-down transformers 
furnish 6,600 volts to the trolley. 

3. Eleven-thousand-volt, three-phase 
generation at power-house; transmission 
along the right of way at this voltage; 
track mileage divided into two equal linear 
parts, each part having its trolley con- 
nected through the transmission line to 
one of the three terminals of the power- 
house bus-bars, the remaining bus-bar 
' being connected to the tracks, thus mak- 
ing a common connection for the two 
trolley sections. 

Diagrams 1, 2 and 3, Fig. 1, represent 
in the simplest form the three above-de- 
scribed arrangements. It follows, of 
course, that the phased divisions in each 
case could be further individually sub- 
divided into sections wherever desirable. 
The presentation of these three methods 
of distribution by no means prescribes the 
limit of combinations that may exist, as 
many others of an interesting character 
have been suggested. 

4, Eleven-thousand-volt, three-phase 
generation, transmission along the right 
of way at this voltage, only one phase 


1 From a paper presented before the American Insti- 
tute of Electrical Engineers, New York, January 10. 1908, 


2Klectrical Engineer. New York, New Haven & Hart- 
ford Railroad. 
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being applied to all sectionalized trolley 
wires throughout the zone of electrifica- 
tion. ‘The three phases are also carried 
throughout the electrification zone, and 
are at all points available for polyphase 
motors, such as would be used in railway 
machine shops and for the operation of 
motor-driven generators in local direct- 
current railway plants owned by the rail- 
road company. 

In Diagram 4, Fig. 2, there is shown 
diagrammatically the actual scheme of 
single-phase distribution which has been 
adopted, and is now in service. 

There are advantages to be gained in 
any one of the above-mentioned alterna- 
tives, but the single-phase distribution as 
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generally conceded that the single-phase 
scheme of distribution is the best. 

A modification of arrangement 4, which 
was considered, may be mentioned, name- 
ly, 11,000-volt, three-phase generation, 
single-phase distribution for traction with 
step-down transformers distributed along 
the line, their secondaries furnishing 
3,300 or 6,600 volts to the sectionalized 
trolleys. For the reason that the life 
hazard in using 11,000 volts was not con- 
sidered to be greatly increased over that 
of 3,300 or 6,600 volts, and in view of 
the higher efficiency, lesser currents to be 
collected by locomotive shoe contacts, 
greater reliability, and the lower operating 
costs (no transformer substations) the ad- 
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Fic. 1.— DIAGRAMS OF THREE POSSIBLE SYSTEMS OF DISTRIBUTION NOT ADOPTED FOR THE 
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described under 4 carries with it advan- 
tages, the sum of which far outweighs 
the sum of the advantages in the others. 
In a word, the distribution, as described 
under 1, 2 and 3, would seem to offer a 
better opportunity to distribute the load 
in the three-phase windings of the gen- 
erators, and yet this is open to question 
on account of the possible unequal dis- 
tribution of trains in the individual 
phased sections; but the greatest and de- 
ciding disadvantage to any of the three- 
phase distribution schemes is the com- 
plication that results in the overhead sys- 
tem, together with the fact that for an 
equal weight of overhead copper the effi- 
ciency of the single-phase system is higher 
than any of the polyphase arrangements. 
From the foregoing, I believe it will be 


market for polyphase power, it is 


vantages of the 11,000-volt direct trans- 
mission to the sectionalized trolleys was 
immediately apparent, and the problem 
became simply one of insulation. 

As concerns the choice of three-phase 
generators in connection with single-phase 
distribution for traction purposes, 868 
local conditions were the real factors that 
framed this conclusion. Single-phase 0' 
balanced polyphase voltages are unden- 
ably more desirable than unbalanced ones, 
at the same time when proper allowance 


and arrangement are made for the ud- 


balanced voltages, and there is a decid 
difficult 


to escape the conclusion that it js a de- 


sirable and necessary adjunct to the 87° 
tem. In connection with its application 
to the New Haven electrification, it ™4 
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be said that synchronous motors will be 
shortly substituted for steam engines in 
one of our lighting plants. Such ar- 
ranyements will bring about the central- 
ization of power gencration, and by prop- 
er field ‘adjustment of the synchronous 
motors the general power-factor of the 
single-phase system will be raised. 

An examination of the electrical con- 
nections made in and on the power-house, 
line, and locomotives would bring out 
the strong similarity of the New Haven 
system to the well standardized direct- 
current (not alternating-current-direct- 
current) system. Indeed, I think it can 
be fairly said that the current in either 
case has the 'same path to follow; the 
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tem, this ig not their principal function, 
as the amount of copper included in the 
trollevs would suffice to be within the 
economic figures of copper loss. The 
auxiliary wires are installed to serve as 
by-passes, in the event of it being desired 
to cut dead any or all of the trolley wires 
in any section. Thus by this system of 
auxiliary by-passes any degree of section- 
alizing can be used, and any or all trolley 
voltages in sections can be removed with- 
out interrupting the continuity of the 
voltages throughout the zone. | 
The lengths of sections are governed 
entirely by local conditions. No two sec- 
tions of the fourteen that exist in the 
twenty-one miles of New Haven elec- 


e a 2 _FWe@uify 6 
oa e -————_* set y_ A 
<> a —@—_-_-_ ———__ Taasiiy A... 
MARRIBON ave 
a 4 


Tonca 66 


sanoio oT 


e MAVUTOMATO Cincar? Bar saca 


poe ~am Beek UNF SECTION antag 
F Deva t kad ʻa - 
GS vewen 
e —— JTO Osconnrerine Switon 


Fi. 9.—THE ActuanL DISTRIBUTION SYSTEM INSTALLED ON THE NEW HAVEN RAILROAD. 


only differences lie in the nature of the 
current (alternating and direct) and the 
voltage. In either case the path is from 
one bus-bar of the station to the feeder 
and trolley, thence to the locomotive and 
from there to the rail and return to the 
other station bus-bar. In the alternating- 
current system are noted, of course, 
methods of installation common to high- 
tension practice. 

Single-phase distribution offers an ex- 
cellent opportunity for sectionalizing. As 
may be seen in Diagram 4, Fig. 2, the 
system consists simply of the track trol- 
leys, two auxiliary wires immediately ad- 
jacent, and the necessary switching com- 
plement. Although these auxiliary wires 
have been called feeder wires and while, 
as a matter of fact, they do serve to in- 
crease the capacity of the overhead sys- 


trification are the same. It is seen, how- 
ever, from these figures that the average 
length of sections is 1.68 miles, that 
none of these is over 2.19 miles or less 
than 1.07 miles. 

The best reason that can be assigned 
for the use of sections is in order that 
line troubles may be localized. There are 
many others, and some of a most im- 
portant character. Indeed, it may be 
said that were the line absolutely immune 
from trouble, such as grounding, mechan- 
ical failures, etc., there would still be 
many good reasons for sectionalizing it, 
and these reasons will develop as the sub- 
ject is further studied. 

One of the most attractive features of 
single-phase distribution is the elimina- 
tion of substations with their fixed and 
operating charges, and unlike the alternat- 
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ing-current-direet-current scheme of dis- 
tribution, where the length of section is 
settled by the equation of load and copper 
to meet it, the single-phase system is not 
bound by these limiting electrical condi- 
tions. Line-loss is forgotten in the estab- 
lishment of a mechanical construction, the 
amount of copper in which is only a frac- 
tion of the amount required for an equiv- 
alent loss for the same amount of power 
transmitted in the alternating-current- 
This convenience 
of transmission with low loss permits sec- 
tionalizing ad libitum and the local con- 
ditions are accorded almost the entire 
The advantage of 
such a relation between operation and 
distribution was immediately apparent to 
E. H. McHenry, vice-president of the 
New York, New Haven & Hartford Rail- 
road Company, whose suggestion that the 
electrical and train-signal blocks be made 
co-terminus was adopted. It will be 
noted, then, that of the fourteen electrical 
sections between Woodlawn and Stamford, 
nine of these are co-terminus with the 
signal towers. In each of these towers 
there is installed a small panel contain- 
ing the pilot-switches controlling the trol- 
ley (and by-pass) circuit-breakers in- 
stalled on the anchor bridges. Aside from 
the economical features of this scheme of 
control, as no operators other than our 
present signal operators are required, the 
value of placing the distribution in the 
hands of this class of men is most im- 
portant, their constant attention to mat- 
ters pertaining to the operation of trains 
bringing about the attention which should 
be accorded to the distribution of cur- 
rent; their thorough understanding of the 
conditions of traflic on the various tracks 
permitting the most intelligent handling 
of electrified and de-electrified trollevs, 
assuring at once prompt and reliable sery- 
ice in the matter of handling a situation 
when cross-overs have to be made on elec- 
trified tracks, and while repairs are be- 
ing made on others from which the volt- 
age has been removed. The value of plac- 
ing the distribution system in the hands 
of the signal operators may be again illus- 
trated by saying that should an electric 
train run past a stop-signal set by the 
operator, or snould the operator desire 
to stop a train in his block, he has only 
to trip the pilot-switch controlling the 
trolley circuit-breaker, from which the 
train is drawing its power, and signal the 
operator in the adjacent tower to do like- 
wise. The individual value of this pro- 
teclive perquisite issancillustration of the 
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privilege of decision. 
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use of sectionalizing outside of the ques- 
tion of line troubles. 7 

In the discussion of sectionalization it 
would seem proper, instead of specify- 
ing the length of sections, to specify the 
number to be used over a given total 
distance; their individual length varying 
in accordance with the local conditions 
peculiarly related to them. Upon this 
basis, it will be interesting to enumerate 
the following advantages and disadvan- 
tages peculiar to a choice of a “small 
number” and a “large number” of sec- 
tions over a given distance. In this table 
it should be remembered that usually the 
items of advantage for the “small num- 
ber” of sections will be items of disadvan- 
tage for the “large number,” and vice 
versa. Also it is assumed that the signal 
towers along the right of way average 
about one and a half miles apart and that 
electrical sections of this length, or long- 
er, will be classed as a “small number,” 
and sections shorter than this will be 
classed as a “large number.”  ' 

A tabulation of the advantages and dis- 
advantages of the use of a “small num- 
ber” against a “large number” of sections 
is as follows: 

SMALL NUMBER. 
Disadvantages. 

1. Difficulty of locating 
grounds increased. 
oat dead tal cece ot 

frouble. Disalvan- 

tage. however, related 
3. Pater ection breakers 

required. 

In advance of a discussion of the items 
in the above table it is fair to assume that 
convenience of construction of the appa- 
ratus required for either the long or short 
sections may be equated. That is to say, 
the work-train service, in either case, 
would be about the same, and the struc- 
tures to be put up of a character which 
would require much the same general 
superintendence and engineering. 

In the case of the long sections, it 


Advantages. 


1.Coterminus tower 
scheme more easily 
arranged. 

2. Fewer switches to main- 


tain. 

8. More reliable; due to 
less frequent ground- 
ing of line. 

4. Less cost. 


would, of course, be necessary to splice 


the messenger cables, as they could hardly 
be manufactured on single reels greater 
than two miles in length, but the splicing 
process would not be a matter of great 
inconvenience, and would not detract 
from the value of the cables. 

On the other hand, in the case of the 
shorter sections a greater number of 
anchor bridges would be required for the 
supply of sectionalizing switches, but this 
form of structure would not increase, to 
any extent, the difficulties of erection, nor 
would the placing of apparatus upon them 
interfere with regular traffic. 

Taking up the discussion of the above 
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tabulation of advantages and disadvan- 
tages for the small number of sections 
versus the larger number; or, stated in 
another way, sections of greater length 
versus sections of shorter length, we note 
under “advantages” : , 

1. Co-Terminus Tower Scheme More 
Easily Arranged—In my estimation this 
is by far the most important factor favor- 
ing a small number of sections. It is 
quite clear that with a great number of 
sections, their termini would fall at points 
between towers, necessitating some form 
of substation or building for the electrical 
operators. ‘This would be inconvenient, 
both for the railroad company and the 
operator, on account of the cost of main- 
tenance and operation for the former, 
while the latter would be far removed 
from his living point. 

The reason that the co-terminus 
scheme is more readily arranged with the 
use of long sections is apparent, in view 
of the fact that no convention is neces- 
sary to be followed in regard to stand- 
ard distances, it being at the option of 
the engineer to choose such towers as are 
already located on the line as the termini 
of electrical blocks. 

2. Fewer Switches to Maintain—This 
advantage is immediately seen, in view 
of the number of switches being directly 
proportional to the number of sections, 
and I believe there is general agreement 
that a switch in any line does not in- 
crease the reliability of that line. 

3. More Reliable; Due to Less Fre- 
quent Grounding of Line—At the present 
stage of the art, the anchor insulators, 
which have given the best results from a 
combined mechanical and electrical strain 
point of view, have been of corrugated 
cylindrical form. In this form their in- 
sulating value is unquestionably less than 
the mushroom or petticoat type of in- 
sulator, and experience indicates that they 
are very much less reliable than the mush- 
room or petticoat type (this form of in- 
sulator is used to support the messenger 
cables on intermediate catenary bridges). 


It is my belief, however, that by suspend- . 


ing some form of protective shield or 
petticoat from the anchor insulator, its 
insulating value will be greatly enhanced. 
The blast from steam locomotives seems 
to produce a very rough enamel of coal 
dust and cinders, which, on account of 
deeply embedding itself in the insulator, 
is almost impossible to remove, in conse- 
quence of which insulating values are 
greatly reduced. 

4. Less Cost—It is immediately ap- 
parent that the cost would be much less 
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on account of the elimination of a larger 
amount of switching apparatus and the 
heavy bridge work required at all anchor- 
ages. | 

In the table of “disadvantages” we 

note: , 
1. Difficulty of Locating Grounds In- 
creased—This is quite apparent, in view 
of the fact that there are a greater num- 
ber of insulators between the circuit- 
breakers, but experience in actual opera- 
tion has indicated that this is not a seri- 
ous matter, as the offending insulators 
are very quickly located, and there is 
also being perfected at this time a re- 
sistance scheme of measurement by which 
the point of ground can be approximated 
within five per cent of its actual location; 
and upon the perfection of this apparatus 
this difficulty will be eliminated. 

2. Greater Section of Track Cut Dead 
in Case of Ground or Other Trouble; 
Disadvantage, However, Related to Cross- 
Overs—This trouble would be of a more 
serious character if it were railroad prac- 
tice to include a great many cross-overs 
on the main line. The average distance 
between cross-overs on the New Haven 
road is even greater than the distance of 
the electrical blocks; in consequence of 
this, should a section become dead on ac- 
count of a ground, it is possible that the 
train would have to cross over at a dis- 
tance from the trouble greater than the 
length of the electrical section. Railroad 
engineers look upon cross-overs a8 a neces- 
sary evil (remembering their high cost of 
maintenance, together with the necessity 
of interlocking machines in conjunction 
with them) and it is fair to assume that 
their distance apart will not be decreased 
for the convenience of shortening the elec- 
trical sections; hence, this difficulty can 
not be classed as one of special moment. 

3. Larger Section Breakers Required 
—In the use of longer sections, it is ap- 
parent that more trains may be drawing 
power from the section breakers, in con- 
sequence of which it is necessary to de- 
sign them for greater capacity and they 
will be called upon to open larger pro- 
pulsion currents. The difficulty of this, 
however, fades in the maximum demand 
upon the breakers being a short circuit, 
and as this is a duty a section breaker 
of any capacity has to stand ready to per- 
form, this objection might be considered 
as not existing. 

In regard to principles which have gov" 
erned in the electrification and sectional- 
ization as adopted by the New Haven 
road, I have found by careful inquiry 
into the opinion of>those who, are Te- 
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sponsible for the operation of our electric 
trains and the distribution of currents to 
them, that if any change were to be made, 
possibly some advantages would accrue in 
the use of a longer section. 

In regard to form of construction. Jt 
is fair to sav that there are many changes 
that can be and are being made, which 
will greatly increase the efficacy of dis- 
tribution. We have encountered unex- 
pected difficulties. None of them, how- 
ever, has been of a character which could 
be interpreted as a menace to the general 
principles involved. The difficulties have 
either been corrected or their correction 
is easily in sight. 

The last six months of operation have 
offered the opportunity for a collection of 
valuable data, and the following observa- 
tions and recommendations are offered in 
the hope that they may be of some value 
to other engineers interested in the elec- 
trification of steam roads: 

1. In one, two, three, or four-track rail- 
roads, the single-phase distribution should 
include besides the trolley wires, by-passes 
or feeders. 

2. Electrical sections should not aver- 
ave less than 1.5 miles in length; greater 
averages are entirely acceptable and in- 
dividual lengths should be governed by 
local conditions. 

3. Twenty-two feet is a safe general 
working distance of trolley from rail. 

4. The de-insulating effect of steam 
locomotives’ stack discharges is a most im- 
portant consideration to be kept in mind 
in the matter of properly insulating high- 
tension wires from ground, 

3. Wligh-insulation factors should be 
used where high-tension construction due 
to low bridges is brought nearer the rails 
than the normal height of twenty-two feet. 
Strong mechanical shields should be used 
to deflect locomotive blasts from mes- 
senger insulators at low bridges. Care 
should be exercised in the installation of 
these shields so that high-tension conduc- 
tors and ground are at safe working dis- 
tance. = Wherever insulators 
should be installed away from the direct 
line of the locomotive blast. 

6. Auxiliary wires in connection with 
the electrification, if they can not be car- 
ried over highway bridges as aerial con- 
ductors, should not be carried under, 


possible 


unless they are enclosed in lead-covered 
cables, with end-bells properly enclosed in 
suitable housings at. points where the con- 
ductors change from aerial to lead-cov- 
ered cables. | 

7. All circuit-breakers connecting feed 
wires (or by-passes) to the trolley bus- 
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bars should be equipped with time-relays, 
so that any short-circuit will immediately 
open the trolley-breakers, thus locating 
the trolley section grounded. Equipping 
the feeder-breakers with time-relays in- 
sures continuity of voltage on wires not 
affected by the short-circuit. Each trol- 
ley-breaker pilot-switch should be provid- 
ed with a light to indicate when it opens, 
and an announcer bell should ring in the 
signal tower at the same time so that the 
operator is promptly notified, 

8 On account of deleterious influences 
of weather and locomotive stack dis- 
charges, together with general incon- 
venience of getting at bus-bars and 
switches when installed on anchor bridges, 
all section oil-switches should be installed 
in switch houses erected at the side of the 
tracks, with lead-covered cable connections 
between trolley and switches. 

9. Signaling should be arranged so 
that the operator can prevent the enginecr 
from spanning two Sections by his locomo- 
tive shoes in the event of the advance sec- 
tion bemy grounded, 

10. All signal towers should be inter- 
connected with a reliable telephone serv- 
ice. Immunity from electromagnetic and 
electrostatic disturbance in the telephone 
system can be secured by using twisted- 
wire pairs enclosed in lead-covered sheath, 
the sheath being grounded frequently. 
This suggestion is more particularly ap- 
plicable to the interrupted or tower-to- 
tower telephone system. In this case the 
distance of exposures of the telephone 
wires is not great, and thus the summated 
effect of electromagnetic induction is 
negligible. In the case of the through 
telephone line where the circuit is unin- 
terrupted throughout the zone of elec- 
trification, again the lead sheath and 
twisted pair are respectively effective in re- 
moving all static charges, and electromag- 
netically balancing the circuit; but on ac- 
count of the cumulative action of the 
electromagnetic induction, either com- 
pensating transformers or a system of im- 
pedance coils installed across the tele- 
phone circuits at intervals of two miles 
(this distance may be Jess, depending on 
the electromagnetic density) with their 
central points grounded should be used. 
Either method will satisfactorily remove 
the impressed voltage due to electromag- 
netie induction, The importance of re- 
liable telephone service between operating 
towers can not be too greatly emphasized. 

The observations and recommendations 
above cited are those that have been im- 
pressed upon the writer during the period 
of operation so far attained. Except for 
certain minor and easily remedied details, 
experience to date with the New Haven 
arrangement of single-phase distribution 
would indicate that the fundamental prin- 
ciples involved have been correctly ap- 
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National Society for the Pro- 
motion of Industrial 
Education. 

The annual meeting of the National 
Society for the Promotion of Industrial 
Education was held at Chicago, 1l., Jan- 
uary 23, 24, and 25. The technical meet- 
ings were preceded by a dinner at the 
Auditorium Hotel on January 23, when 
addresses were made on the topic “In- 
dustrial Education as an Essential Factor 
in Our National Prosperity” by Dr. 
Charles W. Eliot, the Hon. Edgar E. 
Clark, Mrs. Anna Carlin Spencer and 
James W. Van Cleave. Dr. Henry N. 
Pritchett, the president, discussed the 
aims of the society. 

The first business session was held at 
the Art Institute on January 24. The 
following was the programme: “The Ap- 
prenticeship System as a Means of Pro- 
moting Industrial Efficiency,” by the Hon. 
Carroll Ð. Wright; “The Apprenticeship 
System of To-Day,” by W. R. Warner; 
“The Value of a Thorough Apprenticeship 
to the Wage-Karner,” by James O'Con- 
nell; “Trade Instruction in Large Estab- 
lishments,” by J. F. Deems; “The Neces- 
sity for Apprenticeships,” by Leslie W. 
Miller. 

The second session was held on Friday 
afternoon with this programme: “The 
Place of the Trade School in Industrial 
Education,” by the lon. Horace E. 
Deemer; “The Effect of the German 
Trade-School System Upon the Develop- 
ment of German Industries,” by Victor 
C. Alderson; “The Trade School as a 
Part of the Public-School System,” by 
Charles F. Perry. 

The third session was held upon the 
evening of January 24 with the follow- 
ing papers on the programme: “The 
Waye-Farner’s Benefit from Endustrial 
Education,” by Dr. Henry S. Pritchett; 
“The Social Value of Industrial Educa- 
tion,” by Miss Jane Addams; “The De- 
velopment of Industrics Depending on an 
Adequate Supply of Industrially Eticient 
Workers,” by J. W. Kendrick; “The At- 
titude of the Wage-Earner Toward [ndus- 
trial Education,” by John Golder; The 
Moral Value of Industrial Mducation,” by 
Dr. Enid Hirsch. 

The concluding session will be held on 
January 25, the topic for discussion being 
“The True [deal of a Public-School Sys- 
tem That Aims to Benefit All,” in which 
L. D. Harvey, Samuel B. Donnelly. 
Charles H. Morse and the Hon. Charles 
R. Davies will participate. This will be 
followed by the annual business meeting 
of the (society. 
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COOLING TOWERS. 
BY CHARLES L. HUBBARD. 


Cooling towers were introduced into 
this country about fifteen years ago, and 
since then have been installed in connec- 
tion with a large number of power plants. 

The economy of a condensing system 
has been shown in a previous article, but 
in the cases cited it was assumed that the 
water for condensing purposes could be 
obtained free of charge. As a matter of 
fact this is not always the case, and it 
may either have to be purchased at city 
rates, or pumped a long distance, thus off- 
setting, to a greater or less degree, the 
advantages of condensing. From this it 
is evident that any device which will suc- 
cessfully furnish a constant and reliable 
quantity of cold water at a very small 
cost, where a natural supply is either 
lacking entirely, or is of such a character 
that its use is attended with damage to 
pumps and condenser, must interest all 
steam users. 

The cost of condensing water at city 
rates may in some cases greatly exceed 
the saving made by the use of a con- 
denser—for example, a 500-horse-power 
engine requires three pounds of coal per 
horse-power per hour, or a total of 1,500 
pounds. If, by the use of a condenser, 
a saving of twenty per cent can be made, 
it will result in a saving of 300 pounds 
of coal, which at $4 a ton would amount 
to sixty cents an hour. 

Suppose when running condensing that 
the engine requires fifteen pounds of 
steam per horse-power per hour, or a total 
of 7,500 pounds, and that thirty pounds 
of condensing water are required per 
pound of steam condensed. This will call 
for 28,000 gallons, approximately, per 
hour, which at, say, ten cents per 1,000 
gallons, would amount to $2.80 against 
sixty cents saved by condensing. If, now, 
some arrangement could be used whereby 
the amount of condensing water could be 
reduced ninety per cent, or more, its cost 
would be reduced to twenty-eight cents, 
which would result in a saving of thirty- 
two cents per hour, instead of a loss of 
$2.20, as above. Such results, and even 
much better, may be obtained in many 
cases by means of a cooling tower, where- 
by the same water is used over and over 
again, and simply replacing that which is 
lost by evaporation. 

Again, when the cooling water is 
drawn from a river or pond it is likely 
to contain more or less gritty material 
which rapidly cuts out the pistons and 
cylinders of the pumps. The matter of 
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freezing is also one of importance, as the 
supply of condensing water is liable to be 
cut off by ice in winter time. Again, 
the suction is sometimes lost on account 
of low water, especially in the case where 
rivers which are subject to a considerable 
rise and fall are the sources of supply. 

These various objections are overcome 
by the use of a cooling tower, and the 
presence of an ample supply of water, at 
practically ground level, allows the con- 
densing apparatus to carry large over- 
loads without loss of suction. Freedom 
from foreign material permits the use of 
a more complete spraying device in the 
condenser, if the jet type is used, and a 
higher efficiency follows. Furthermore, 
the durability of the condenser is in- 
creased as the water usually contains the 
oil from the cylinder lubrication of the 
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main engines and is free from any mate- 
rial which can wear the moving parts. 

Another important advantage is the 
selection of a site for a power plant with- 
out regard to a natural supply of condens- 
ing water. 
be given to the coaling facilities, distribu- 
tion of the electric current, and also 
makes it possible to erect the plant on 
cheaper land away from expensive water 
fronts. 

Plants located where water systems are 
available simply buy the small “make up” 
water necessary, at meter rates. 

It is the total of the various points 
mentioned above, rather than any particu- 
lar one, which has proved valuable in the 
every-day running of a steam plant. There 
is nothing so objectionable as the loss 
of vacuum through the stoppage of the 
water supply. Even if the station can 
carry the load with the engines running 
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non-condensing they will be at a great 
disadvantage and this may at times result 
in a serious disarrangement. 

The principle upon which a cooling 
tower operates is simply the spreading of 
the circulating water in such a way as to 
bring the greatest surface in contact with 
moving air currents. 


The cooling effect depends upon three - 


processes: First, radiation from the pipes 
and sides of the tower; second, the con- 
tact of cool air with the heated water; 
and third, evaporation. The last, how- 
ever, is much the most important. In 
actual operation the water coming from 
the condenser in a heated condition, when 
exposed to the air, is enveloped in a coat- 
ing of vapor, which is carried away by the 
air currents in contact with its surface. 
This vapor is constantly replaced and 
carried away by successive contacts with 
fresh quantities of air. The capacity of 
air for absorbing vapor depends upon the 
quantity of moisture which it already 
contains, called its relative humidity. 
When the air is dry its heat-absorbing 
capacity is high as compared with a sim- 
ilar quantity of air at or near the point 
of saturation. As already stated, part of 
the cooling is done by radiation, especial- 
ly during the winter season, and part by 
the contact of the water with the cooler 
air, but the bulk of the work is due to 
evaporation, since the evaporation of one 
pound of water carries away about 1,000 
heat units. From the action of the appa- 
ratus it is evident that the only water 
fequired after it is once in operation is 
that necessary to replace what is lost by 
evaporation. With the best forms of cool- 
ing towers the temperature of the cir- 
culating water may easily be reduced from 
forty to fifty degrees, depending upon 
the season of the year, and with a loss 
by evaporation not usually exceeding from 
three to five per cent of the total quan- 
tity of water passing through the tower. 
The proportion required for cooling by 
evaporation alone can be easily calculated 
as follows: The latent heat of evapora 
tion at 110 degrees is about 1,035 British 
thermal units; that is, 1,035 heat umits 
are absorbed in changing one pound of 
water from a temperature of 110 degree 
into vapor at the same temperature. 
Now suppose we wish to cool 100 
pounds of water forty degrees. This will 
evidently require the removal of 40 X 
100 = 4,000 heat units. If the evapora 
tion of one pound of water will absorb 
1,035 heat units, then 4,000 + 1,035 = 
3.86 pounds, which is the amount required 
for evaporation to—remove 4,000 heat 
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units, and therefore represents the loss 
necessary to cool 100 pounds of water 
forty degrees. That is, 3.86 pounds of 
water will be evaporated for every 100 
pounds cooled forty degrees in passing 
through the tower. This will be reduced 
somewhat by radiation and conduction. 
Cooling towers are usually one of three 
general types, known as the tray type, the 
stack or flux type, and the fan type. 
Tray towers consist of large trays usu- 
ally of wood, and slightly inclined so as to 
cause the water to run from one to an- 


other. 
The hot water from the condenser is 
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evenly distributed over the top tray and 
flows in a thin film over the broad surface, 
dropping from the end to the second tray, 
and so on to the bottom of the tower. 

Here the cool water collects in a res- 
ervoir from which it is pumped to the 
condenser and used over again. 

In certain makes the trays are per- 
forated with narrow slots or holes, a por- 
tion of the water passing through these 
openings to the tray immediately below. 
This tends to break up the water and ren- 
ders the cooling process more rapid. Pro- 
vision is made for preventing the wind 
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from blowing the water away, as it falls 
from tray to tray, by some form of wood- 
en housing which permits the free circula- 
tion of air without admitting currents 


strong enough to interfere with the proper 


flow and breaking up of the water. In 
this form of tower the cooling is usually 
done by natural air currents, no fan ordi- 
narily being employed for producing cir- 
culation. Another tower operating upon 
the same principle is shown in Fig. 1, 
in which the trays are replaced by a large 
number of mats made up of a special steel 
wire cloth, galvanized after weaving. The 
mats are practically equivalent to a metal- 
lic sponge, capable of holding a large 
quantity of water in suspension, which 
accumulates and drips off into the tank at 
the bottom. 

If a fan is used for forcing the air 
over the mats, a stcel casing is placed 
around them. The hot circulating water 
from the condenser is pumped up through 
a central standpipe from which it is led 
to a trough and distributing pipes, thus 
insuring the constant flow of a thin film 
of water over the cooling surface. Pro- 
vision is made to operate parts of the 
tower when the load varies, or when re- 
pairs or cleaning are necessary. 

The average height of a tower of this 
kind is about thirty feet, and the weight 
per square foot of foundation low, thus 
making it possible to erect it upon a roof 
if ground space is not available. 

The increased pump duty on a roof 
tower is simply that due to the height of 
the tower itself, and not to its elevation 
above the condenser, because the columns 
of water in the discharge and suction 
pipes balance each other below the reser- 
voir at the base of the tower. 

A form of the flue type is shown in 
Fig. 2. This is also a fanless tower with 
a steel casing which extends in the form 
of a flue or chimney for a considerable 
distance above the mats, thus producing 
a natural draft without the use of a fan. 
This design is intended for location be- 
tween buildings or in back yards, or on 
the roof of low buildings surrounded by 
higher ones. Another feature which 
makes this type sometimes favored in 
large cities is the absence of precipita- 
tion, which in some cases might prove a 
nuisance. 

The fanless tower has the advantage of 
not requiring any expenditure of power 
to provide air circulation, and there is 
also another advantage in that the ris- 
ing warm vapors condense on the inside 
wall of the chimney and flow back into 
the cooling tower. In order to get a 
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strong air circulation it is necessary to 
have the vertical extension or stack of 
considerable height, for the same reason 
that boiler chimneys must be high in or- 
der to produce a strong furnace draft. 

Another form of tower, of the fan type, 
is shown in Fig. 3. This is open at the 
top and there is an open space at the 
bottom above the receiving tank; between 
these two open spaces are several layers 
of short cylindrical pieces of tiling, set 
vertically, and entirely filling the body of 
the tower. The lower layer of tiling rests 
upon a grating support for ease of access 
for the air from below, and the tiles in 
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Fie. 3.—Fan Tyrke or Cooting Tower. 


cach layer, which are packed as closely 
together as possible, are so arranged with 
regard to those in the next layer below as 
to break joints and so break up the cur- 
rents of air and water in order to cause 
a more thorough contact between them. 

In this way both the water and air 
undergo a new distribution each time a 
new laver of tiles is reached, and the 
water, entering at the top, spreads over 
the tiles and thus exposes a very large 
evaporating surface. 

The water is discharged over the top 
layer of tiles by means of a rotating dis- 
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tributor. This consists of a series of 
radial arms of pipe projecting from a hub 
pivoted on the top of the discharge pipe. 
The water flowing from small openings in 
the sides of the pipes causes the dis- 
tributor to rotate, and thus every portion 
of the tile filling receives its proportion 
of the falling water. 7 

The circulation in this type of cooling 
tower is furnished by means of a disc 
fan located near the bottom, as shown. 

The fan tower has the advantage that 
it may be forced beyond its rated capacity 
if necessary. By driving the fan above its 
normal speed the tower mav be made to 
cool a much greater quantity of water 
than usual, in case of an overload or other 
emergency. This flexibility is also of 
advantage in adjusting the apparatus for 
use during the different seasons of the 
vear. While the power required to oper- 
ate the fan is a constant expense, still bv 
running it at a reduced speed when the 
load is ‘light or the weather cold, and by 
returning the heat of the exhaust steam 
from the fan engine to the boiler by 
means of the feed-water, the actual charge 
ix reduced to an almost inconsiderable 
amount. 

The cooling tower shown iw Fig. 4 is 
similar in construction to those already 
described, except that the interior sur- 
faces are made up of metal plates so per- 
forated as to form ledges over which the 
water flows very slowly. These plates are 
set at a slight angle with the vertical, and 
are so arranged that the water after pass- 
ing over one is delivered to the top edge 
of the plate below. as shown in Fig. 5. 
It will be noticed that the plates are ar- 
ranged in a zig-zag fashion, which pre- 
vents the water from flowing to one side 
of the tower, as would be the case if thev 
all sloped in the same direction. The air, 
too, is thus given a free passage in an 
opposite direction from the flow of water. 

There are various other devices used 
for cooling the condensing water, which 
may be used as circumstances would seem 
to indicate. Sometimes space is available 
on the premises for a small pond, into 
which the water may be discharged from 
the condenser pump. If the exposed sur- 
face is made sufficiently large, cooling 
may take place by radiation and evapora- 
tion. Where less space is available the 
water may be sprayed into the pond 
through a series of small nozzles con- 
nected with a pipe running around the 
outside. : 

Arrangements of this kind are in suc- 
cessful operation where the water is cooled 
from forty to fifty degrees with a loss by 
evaporation of about one-tenth of the 
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entire volume of water passing through 
the condenser. 

The different towers which have been 
described, as well as others of similar con- 
struction, are capable of the arrangement 
for variable loads, or of having several 
smaller towers rather than a single large 
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one, so that as the load varies a greater 
or less number may be put into service 
or stopped, as the conditions may require. 

The use of several smaller towers is 
preferable in cold weather on account of 
the cylinder oil from the engines which 
is Hable to coagulate and clog up the 


Fie. 5.—ARRANGEMENT OF PLATES 
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cooling surfaces and interfere with the 
proper evaporation of the water. 

This action is much less when the 
tower is operated at its full capacity. 
For this reason several units are desirable 
in order that the number used may be 
proportioned to the load, and it also gives 
an opportunity to clean those not in use. 

In locating a cooling tower the matter 
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of available space is the first considera- 
tion, although the question of piping 
must be kept in view. Where ground area 
is expensive, as in cities, roof installations 
are advisable. 

Cooling towers mav be used either with 
jet or surface condenser, but with the jet 
svstem an additional pump must be em- 
ployed to deliver the discharge from the 
air-pump to the top of the tower. 

The surface condenser is preferred when 
the tower is located on the roof, since the 
discharge and suction columns balance 
each other in this case as already stated, 
and so reduce the power necessary to raise 
the water to the tower. 

When an additional pump is necessary 
for this purpose one of the centrifugal 
type is commonly used, since the steam 
consumption per horse-power is consider- 
ably less than for a reciprocating pump. 
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Growth of Cornell University. 

The Cornell Universitv (Ithaca, N. Y.) 
Register for 1907-1908 shows that the uni- 
versity continues its steady growth. The 
total number of students at this date is 
4,640. This number includes those regis- 
tered in the summer session and the short 
winter courses in agriculture. The num- 
ber in regular courses is 3,635, an increase 
of 193 over last vear, and of 250 over two 
years ago. 

This gain in the total registration of 
the university has been pretty equally 
divided among its eight colleges. Espe- 
cially significant is the increase in the 
College of Arts and Sciences from 747 
last vear and 705 two years ago to 791, 
for in view of the decline in the number 
of Arts students in many of our colleges 
such a growth could not have been ex- 
pected. The largest increase, however, 
has been in the Sibley College of Mechan- 
ical and Electrical Engineering, where 
the cnrollment is now 1,122 as against 
1,081 last year. The instructing staff now 
numbers 507, an increase of twenty over 


last vear, and of fifty-four over two years 
ago. 

The material equipment of Cornell 
University continues to increase with the 
growth of the university. Last vear saw 
the opening of the Rockefeller Hall of 
Physics, which, erected at a cost of 
$250,000, gives the university a laboratory 
that in commodiousness, convenience, and 
completeness of equipment can hardly be 
surpassed : and also of the beautiful Gold- 
win Smith Hall, the new home of the Col- 
leve of Arts and Sciences, completed at a 
cost of over $300,000. 

This vear marks the opening of the 
new buildings provided for the New York 
Stale College of Agriculture by the legis- 
lative appropriation in>1904 of $250,000. 
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A NEW UNIVERSAL PHOTOMETER. 


——_ D 


BY PRESTON 8. MILLAR. 


In the study of illumination it is neces- 
sary to secure data on the following fea- 
tures of a lighting installation: 

Light produced — candle-power or 
lumens. 

Energy or fuel consumption. 

Distribution of illumination. 

The mere measurement of illumination 
intensity on some arbitrarily selected 
plane is insuflicient to permit of intelli- 
gent conclusions, The full value of illu- 
mination tests can not be realized until 
the gross illuminating efficiency of ratio 
of illumination to energy is resolved into 
its component factors—lamp efticiency 
and proportion of light utilized. To ac- 
complish this a photometer must be avail- 
able for the measurement of candle-power 
as well as illumination intensity. 

Recognizing these facts, Dr. Clayton 
H. Sharp and the writer have for the past 
three vears devoted considerable time to 
the development of a photometer by means 
of which all features necessary to the 
complete study of a lighting installation 
could be investigated. First efforts in 
this direction served only to emphasize 
the importance of correct photometric de- 
sign and of due regard to consideration 
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details. The photometric device, B, 18 
din adaptation of the Lummer-Brodhun 
photometer, possessing high sensitiveness, 
and avoiding distortion of color values 
through selective absorption or mixing of 
the two lights compared. One feature 
peculiar to this optical arrangement. is 
its sensitiveness when working with very 
low luminous intensities as, for example, 
those encountered in street illumination. 


Fic. 1.—VIEW OF THE UNIVERSAL 
PHOTOMETER. 


The character of the prisms which con- 
stitute the photometric device is illus- 
trated in the lower left-hand part of 
Fig. 2. They consist of a simple Lum- 
mer-Brodhun cube to which is added an 
additional reflecting surface. 

The standard comparison lamp is an 
electric incandescent. lamp, C, which is 
moved along the photometric axis by turn- 
ing the knob, O. This is a battery lamp 
of suitable characteristics when purposes 
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a practicability and convenience in man- 
Ipulation. Study of the requirements of 
the case, and increased experience in the 
conduct of tests of illumination have at 
last enabled us to arrive at an instrument 
Which conforms with sufficient accuracy 
to the theoretical requirements and is at 
the same time entirely practicable, 
DESCREPTION, 

A photograph of this instrument is 
shown in Fig. 1. The drawing in Fig. ? 
illustrates its essential features and some 


of the test can best be served by a con- 
stant standard of light. When the instru- 
ment is to be used for measuring the 
candle-power or illumination of inean- 
descent electric lamps where the line 
pressure is fluctuating. the comparison 
lamp is one which may be placed upon 
the lighting circuit. varving in candle- 
power with the lamps under test, and pro- 
ducing a state of photometric balance. 
Here the “similar-circuit” method of pho- 


tometry is adopted. 
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The illumination produced on the 
photometric device by the comparison 
lamp varies precisely as the inverse of 
the square of the distance, conformity to 
the inverse square law being obtained by 
means of a specially devised system of 
screens, G, which automatically adjust 
themselves as the lamp is moved along the 
photometric axis, thereby protecting the 
photometric device from all stray light 
reflected from the interior of the pho- 
tometer box. 

The instrument is calibrated directly in 
foot-candles and candle-power. the scale 
ranging from 0.4 to twenty foot-candles. 
A pointer attached to the comparison 
lamp carriage plavs along the surface of a 
translucent calibrated scale, which ordi- 
narily is covered by a shutter, S. After 
a photometric balance is made. the shut- 
ter is opened by manipulating a milled 
head-screw, FE, Fig. 2. and the scale in the 
Immediate vicinity of the pointer is illu- 
minated from the interior by the compari- 
son lamp. permitting of easy observation 
of the result of the setting. 

Attached to the photometer box is a 
rotating elbow tube, F. When the total 
illumination produced by light incident 
on a plane surface at any angle is to 
be measured, the end of this tube is 
equipped with a translucent plate, A, of 
carefully selected material, found hy spec- 
traphotometric test to be free from selec- 
tive absorption and having a good diffus- 
ing surface. At the elhow of the tube 
is placed a fortv-five-degree mirror, M. 
The lower surface of the translucent plate 
is viewed through the ocular tube, J, Fig. 
1. through the prisms which constitute 
the photometrie device. and through the 
fortv-five-degree mirror at the elbow of 
the tuhe. Throngh the same ocular tube 
and prisms the translucent plate, K. ilu- 
minated hv the comparison lamp. is 
viewed. A condition of photometric hal- 
ance obtains when the illuminations of 
the twa translucent plates, A and K, are 
fonnd to be of equal intensity as observed 
in the contiguous fields of the photometric 
device. 

When the instrument is to be used in 
measuring the candle-power of single- 
light sources, the translucent plate, A. is 
removed from the end of the elhow tube 
and is replaced by a screen having an 
aperture through which the direct rays 
from the light source may pass and fall 
upon a diffusely reflecting surface, T. 
which has been substituted for the forty- 
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five-degree mirror placed at the elbow of 
the-tube when illumination intensity is to 
be measured. Photometric balance is then 
obtained by comparing the brightness of 
the diffusely reflecting plate, I, in the 
elbow of the tube with that of translucent 
plate, K, which is illuminated by the 
comparison lamp. 

When it is desired to measure the in- 
trinsic brightness of an illuminated sur- 
face as, for example, of the wall or ceil- 
ing of a room, the forty-five-degree mir- 
ror is placed in the elbow of the tube 
which is rotated about the photometric 
axis until it is directed toward the sur- 
face which is to be studied. The bright- 
ness of that surface is then compared di- 
rectly to that of the translucent plate, 
K. In this way many studies can be 
made which add greatly to the value of 
an illumination investigation. Again, if 
it is desired to measure the illumination 
on the surface of a street, a diffusely re- 
flecting surface may be placed upon the 
ground, and the rotating tube, equipped 
as last described, may be directed toward 
this diffusing surface from a point so 
located that the shadow of the instru- 
ment will not materially affect the re- 
sults. 

The range of the instrument is greatly 
increased by means of absorbing screens, 
M, of carefully selected material, so locat- 
ed that they may be placed cither between 
the photometric device and the translucent 
plate, K, or between the photometric de- 
vice and the rotating elbow tube. There 
are two of these screens, and they are so 
prepared that they absorb approximately 
ninety and ninety-nine per cent re- 
spectively of the light incident upon them. 
When the screens are placed in the pho- 
tometric axis, which is accomplished by 
turning a milled head-screw, the scale in- 
dication of the instrument is either multi- 
plied or divided by factors approximating 
ten and 100, respectively. The total range 
of the instrument is therefore approxi- 
mately from 0.004 foot-candle to 2,000 
foot-candles, with a given calibration and 
a single comparison lamp. If it is desired 
further to extend this range it is a simple 
matter to replace the comparison lamp 
with one having twice or one-half the in- 
tensity of that with which the previously 
mentioned range is covered. 

UNIVERSALITY. 

he instrument has been used with sat- 
isfactory results in work of the following 
character: 

Measurement of candle-power of incan- 
descent electric lamps in the laboratory. 

Measurement of candle-power of arc 
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lamps in the street and in the laboratory. 
Measurement of candle-power of incan- 
descent gas lamps in the street and in the 
laboratory. 

Measurement of daylight illumination. 

Measurement of interior illumination 
by electric incandescent and arc lamps. 

Measurement of street illumination by 
electric and gas incandescent lamps and 
by arc lamps. 

Measurement of intrinsic brightness 
and illuminated surfaces. 

A rather unique field of usefulness 
would appear to exist for this instrument 


in that it has been found to work very. 


satisfactorily in tests of the candle-power 
of gas lamps in the street. Having an 
electric incandescent candle-power stand- 
ard, it yields results which are not af- 
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able for the use of a central station in 
assorting returned lamps as in other more 
specialized work. 

PRECISION, 


The precision which is attained in work 
with the instrument is naturally depend- 
ent upon the photometric skill of the ob- 
server. Its capabilities as to precision 
are of the same order as those of a good 
laboratory photometer. 

In measuring the candle-power of in- 
candescent electric lamps, the instrument 
has been set up at the Electrical Testing 
Laboratories and the elbow tube has been 
directed so as to receive the direct rays 
of light from a rotating carbon-filament 
lamp on the bench of a standard pho- 
tometer. Under these conditions typical 
results obtained hv experienced observers 
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Fic. 3.—DIAGRAM [LLUSTRATING THE PRECISION OF THE UNIVERSAL PHOTOMETER. 


fected by variations in atmospheric con- 
ditions. In gas lighting practice the 
candle-power of street lamps is generally 
determined by comparison with a flame 
standard which fluctuates more or less, 
as does the street lamp with atmospheric 
changes. Hence the true candle-power of 
the lamp is rarely determined, results ob- 
tained being shown in terms of the pen- 
tane lamp or of candles. With this in- 
strument tests have been made in various 
cities to show the candle-power of the 
gas lamps in position. The operation is 
simple and the results are obtained in a 
short time. | 

The flexibility of the instrument is 
further attested by its successful use in 
the difficult problem of the determination 
of total-light flux from a Moore tube. Its 
thorough practicability renders it as suit- 


in measurements of ten lamps, ranging 
from eight to thirty-two candle-power, 
show an average difference between pho- 
tometers of from 0.8 to 1.5 per cent, with 
a maximum difference on any one lamp 
of from five to seven per cent. 

Some idea of the precision of the m- 
strument in work with low intensities }s 
afforded by curves in Fig. 3. These show 
the fluctuations in light intensity of 4 
“luminous are” Iamp, the tests being made 
at two different distances from the lamp. 
Two photometers of the type described 
were placed side by side with the elbow 
tubes directed at the lamp. Two observ- 
ers endeavored to make simultaneous st: 
tings. This was very difficult because of 
the rapid light fluctuation, which neces 
sitated “snap-shot” observations. Differ- 
ences between the results obtained by tw° 
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observers and two photometers in this 
test are of course due more largely to the 
inability of the observers to effect settings 
at the same instant than to lack of sensi- 
bility of the instruments. The curves 
serve to illustrate, however, the means 
which the instrument affords of making a 
reliable, precise determination of the aver- 
age value of an arc lamp during a given 


period of time. 
A third illustration of the precision ob- 
tainable with the instrument is as fol- 


lows: 

In measuring illumination on a given 
plane of reference in an interior illuminat- 
ed by incandescent electric lamps, it was 
found that there were excessive variations 
in the illumination intensity, due to 
changes in line pressure. Had the standard 
lamp been maintained constant it would 
have been necessary to extend observations 
over a sufficient period (often one hour or 
more) at each point investigated to secure 
a fair average value for the fluctuating in- 
tensity. As these fluctuations were found 
to cover a range of about fifteen per cent 
above and below the average value, this 
procedure was entirely impractical. Ac- 
cordingly, the “similar-circuit” method of 
photometry was adopted and the compari- 
son lamp was operated from the lighting 
circuit. Tests were made at ten points 
in the room, and after these were com- 
pleted, repeated observations were made 
at some of the test stations. A compari- 
son of the results so obtained follows: 


Results of 
Test First Second _ Per 
Station Observation. Observation. Cent 
No. Ft.-C. C. Variation. 
1 1.86 1.84 —1.1 
2 2.03 2.09 + 3.0 
3 1.83 1.80 —1.6 
4 1.78 1.81 41:7 
” 1.90 TA ey 
6 1.84 1.90 +3.3 
7 1.78 1.90 46.7 
8 1.7: 1.71 — 1.2 
9 1.91 1.90 — 0.5 
10 1.76 1.74 — 1.1 
Average. .1.84 1.85 + 0.9 


In considering these figures, it will be 
observed that the average variation be- 
tween the first and second observations 
amounts to 0.9 per cent, which is a very 
fair degree of accuracy for illumination 
measurements. It should be remembered 
that this difference is not alone one de- 
veloped in repeated photometric settings, 
but may to some extent have been due to 
differences in the way in which the in- 
strument was set up at a given test sta- 
tion, as the entire operation of setting up 
the instrument and making .the pho- 
tometric setting was repeated. 

A photometer of this design works out 
well when reduced to the size of the model 
shown in Fig. 1. This is twenty-four 
mches long, four and one-half inches wide 
and five inches high, exclusive of the ro- 
tating tube, which, when the instrument 
18 carried, is placed inside the box. The 
total weight of the instrument, complete- 
ly equipped, is eight pounds. 
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Pittsburg Section of the 
American Institute of 
Electrical Engineers. 

The Pittsburg section of the American 
Institute of Electrical Engineers met 
Wednesday, January 8, 1908, in the Car- 
negie Institute lecture hall, for a gen- 
eral discussion on “I]lumination.” One 
of the papers of the evening was given by 
Arthur J. Sweet, Westinghouse Lamp 
Company, of Newark, N. J. Mr. Sweet 
first reviewed the theoretical requirements 
for good illumination, classifying them 
under the following subjects: Efficiency 
of illumination, intrinsic brilliancy of 
light source, color, intensity, steadiness 
and efficiency of light distribution, size of 
illuminating source and the temperature 
to which it is possible to raise the incan- 
descent solid when such is used. Visual 
perception is to be considered before can- 
dle-powers. ‘The visual perception of an 
object lighted with an illumination of two 
foot-candles is very different when the 
field of vision is surrounded by intense 
light than when surrounded by a soft, 
weak light. In other words, light-reflect- 
ing walls should not be highly illuminated 
from a small, intense light source, but 
from a larger light source of lower in- 
tensity. ‘Three, four, or five units as a 

light source give best results. 
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Kind of Lamp. $5 Gr 


Common i6-watt carbon filament 

incandescent lamp, rated at 3.5 

watts per candle, 16 horizontal 

Candle-power ........ eee eee 132 4.24 236 
Common &-watt carbon-filament 

incandescent lamp, rated at 3.1 

watts per candle, 16 horizontal 


Candle-power oo... ccc cee eee eens 132 3.78 AH 
Three -glower, 264-watt Nernst 

lanp: eiere icin neea aoi aa 81.0 3.26 87 
High -efficiency Gem. 125- watt, 

graphitized earbon-tilament 

lamp of 50 horizontal candle- l 

POWT oraraa e E EEE t 40.7 3.07 826 
Forty-four-watt tantalum lamp, 22 

rated horizontal candle-power.. 160 275 364 


Direct-current 5. l-ampere enclosed 

arc on 110-volt circuit, 1.5-inch 

CAPDONK oc. ccc cee eee eee ee eee 213.0 268 880 
Alternating-current enclosed 5.7- 

ampere arc, taking 38N watts on 

Mevolt circuit, 0.5-inch carbons, 152.0 2.55 392 
Sixty-watt, 1l-volt tungsten fila- 
- ment lamp. burning at 1.25 watts 

per horizontal candle. ........... 37.0 1.62 61? 
Luminous -ampere arc, 440 watts, 

two in series, on 110-vult circuit. 1,020.0 0.4831 2,320 

Different colored papers absorb different 
amounts of light, and that which is ab- 
sorbed is lost. The amounts of light re- 
flected by different colored papers are: 
White paper, eighty per cent; orange 
paper, fifty per cent; yellow paper, forty 
per cent; light pink paper, thirty-five per 
cent; light blue paper, twenty-five per 
cent; emerald green paper, elghteen per 
cent; dark brown paper, ten per cent. 

The above table compares the physical 
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properties of the most common forms of 
electric lamps. 

Mr. Sweet also said that the filaments 
of tungsten lamps are now spring-anchored 
and can be burned in any position. Sam- 
ples of tungsten lamps were shown and 
the point brought out that a tungsten 
lamp can be burned at double voltage for 
over an hour without burning out, while 
a carbon-filament lamp would only last a 
few seconds. 

G. M. Little, of the Westinghouse Elec- 
tric and Manufacturing Company, gave a 
clear description of the art of making 
arc-lamp carbons from the time of the 
Jablochkoff candle down to the flaming 
arc and magnetite lamps, illustrating his 
talk with lantern slides. Are lamps are 
now made with an efficiency of 0.2 watt 
per candle-power. 

The manufacture of carbons has been 
gradually perfected in spite of many more 
difficulties than are generally known. 
Many different kinds of coke and mixtures 
of coke and lampblack were tried, 
analyzed, and refinements made, even 
down to extracting small quantities of 
iron impurities which made the carbons 
magnetic and blew the arc to one side. 

George Loring, engineer of the Na- 
tional Electric Lamp Association, Cleve- 
land, Ohio, gave an impromptu talk on the 
latest development of the tungsten lamp. 

A letter was read fron A. J. Wurts, 
who suggested that all lamps should have 
two ratings—a photometer rating and an 
illuminating power rating, the latter be- 
ing based on the well-known sixteen-can- 
dle-power lamp as a unit. 


— 0 
Caribbean Wireless Stations. 


Consul Drew Linard, of Ceiba, reports 
that the rumor that a series of wireless 
stations is to be erected at several ports 
on the Caribbean coast has been con- 
firmed, and adds: 

“The United Fruit Company has nego- 
tiated with the de Forest Wireless Tele- 
graph Company for the establishment of 
stations at Belize, Puerto Barrios, Puerto 
Cortez and Ceiba, probably extending the 
system as far south as Port Limon, Costa 
Rica. It is assured that wireless com- 
munication between these points and the 
United States will be in operation by the 
first week in February. 

“The United Fruit Company will serve 
the public, but subject to censure of all 
messages, retaining the privilege of refus- 
ing for transmission such messages as may 
appear prejudicial to its business in- 
terests.” 


144 


HEUSLER’S MAGNETIC ALLOY.: 


BY A. D. ROSS. 


Since the discovery by Heusler in 1903 
of a magnetic alloy of copper, manganese 
and aluminum, considerable interest has 
been aroused by the peculiarities of its 
properties and the difficulty of their ex- 
planation. In the summer of 1905 a pre- 
liminary investigation of a sample of the 
alloy was made in the physical laboratory 


of Glasgow University, and the results — 


obtained have been published in a paper 
by Professor A. Gray.* ‘he tests now 
described were carried out on an alloy 
with a somewhat lower percentage of cop- 
per, the composition being: Twenty-five 
per cent manganese, 12.5 per cent alu- 
minum, a trace of lead and the remainder 
copper. The specimens were cast in the 
form of rings and rods by Messrs. Steven 
& Struthers, of Glasgow. So far only the 
rods have been used, the tests being made 
by the magnctometric method. In order 
to avoid any difficulty regarding the ef- 
fective lengths of the specimens, elongated 
ellipsoids of revolution have been used 
instead of cylindrical rods. The factors 
investigated by Ewing have been em- 
ployed to give the demagnetizing force 
due to the specimen and the true mag- 
netizing field, H. 

With a view to testing the apparatus, 
preliminary I-H cycles were taken with 
a rod of the alloy, about sixty centimetres 
long and 1.30 centimetres in. diameter. 
It was tested in the condition as supplied 
by the makers, the casting being simply 
“dressed” and the ends cut square. A 
portion about one-third the length of the 
original rod was cut off and re-tested. On 
applying the corrections investigated by 
Du Bois, the two curves were in good 
agreement. The alloy exhibited very little 
hysteresis and the saturation point was 
well marked. A specimen, which had 
been ground on emery to an ellipsoidal 
form, was subjected to thermal treatment. 
After being taken through a cycle (Fig. 1, 
curve 1) it was heated for ten minutes 
to fifty degrees centigrade, slowly cooled 
and re-tested. No change in magnetic 
quality was observed. Successive heatings 
were then made to 100 degrees for a few 
minutes, to 100 degrees for two and one- 
half hours and to 145 degrees for a few 
minutes. In each case the specimen was 
slowly cooled and tested at the room tem- 
perature before proceeding to the next 
heating. So far the magnetic quality was 
a 


1fFrom a r read before th 
Edinburgh. pape e Royal Society of 


2? Proc. Roy. Soc., Sec. A, 77, p. 266. 
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little affected. The specimen was now 
baked at a temperature of 160 degrees for 
three days. This produced a distinct im- 
provement in quality (Fig. 1, curve 2). 
The process of heating for short and long 
periods was continued step by step, and 
the magnetic quality showed gradual de- 
terioration with a marked increase in hys- 
teresis. Fig. 1, curve 3, shows the final 


Fia. 1.—MAGNETIZATION CURVES OF HEUSLER 
ALLOY, SHOWING EFFECT OF HEATING. 


state which was obtained after heating for 
two and one-half days to 220 degrees cen- 
tigrade. In the heating up to and includ- 
ing 160 degrees a gas furnace was 
employed, but for prolonged heating at 
higher temperatures an electric oven was 
constructed and found to give very steady 
temperatures. In all the experiments the 
temperature was measured with a plat- 


= 


Fic. 2.—CuRVEs OF MAGNETIZATION OF ITRUSLER 
ALLOY, SuHowine EFFECT oF HEATING 
AND QUENCHING. 


inum and platinum-iridium thermometer. 
The series of heatings proved that the 
time effect is very large, especially in re- 
gard to the increase in hysteresis, and it 
was decided to reserve its further inves- 
tigation until a special furnace could be 
constructed for this purpose. 

Another ellipsoidal specimen was em- 
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ployed in an investigation of the per- 
manent effects produced by bringing the 
alloy for a short time to a series of in- 
creasing temperatures and quenching 
thereat. But before this treatment was 
carried out the magnetic condition of the 
specimen was tested both while the tem- 
perature was that of liquid air and after 
the normal temperature had been re 
sumed. The specimen was enclosed in a 
glass tube, which fitted into a cylinder of 
asbestos placed inside the magnetizing 
solenoid. One end of the glass tube was 
closed, the other was open and bent up 
so that the tube could be kept filled with 
liquid air. The curve (Fig. 2, curve 2) 
obtained when the specimen was thus 
cooled to 190 degrees centigrade showed 
an increase of about twenty-five per cent 
in the saturation value of I, but other- 
wise did not differ materially from that 
obtained at the room temperature (Fig. 2. 
curve 1).! On re-testing the specimen 
when it had warmed up to normal tem- 
perature it was found that the improve 
ment had been only temporary. 

The specimen was now heated to 400 
degrees centigrade and quenched by 
plunging vertically into cold water. The 
magnetic quality was somewhat destroyed 
by this treatment and there was a decided 
diminution in hysteresis (Fig. 2, curve 
3.) [With steel, nickel and cobalt simi- 
lar effects have been obtained by the 
author, but in a diminishing ratio.) Im- 
mersion of the quenched alloy in liquid 
air produced a temporary increase of iy 
thirty per cent in the saturation value 0 
I, with a slight augmentation of the hys 
teresis (Fig. 2, curve 4). The specimen 
was laid aside for nearly ten months, and 
in this interval almost recovered its orig- 
inal susceptibility, while diminution j 
the hysteresis which had been effected i) 
the quenching was only reversed to a di 
slight extent. The quenching tests i 
again resumed and cycles obtained for e 
following series of temperatures : 400, 40 i 
500, 555, 610, 660, 712 and 745 degrees- 
At each stage three tests were made: : 
with the quenched specimen, @) he 
the specimen immersed in liquid air B 
(3) with the specimen back to a 
pheric temperature. Fig. 3 exhibits 
nature of the results obtained in this : 
vestigation. The abscisse represent i i 
temperatures of quenching, and the a 
nates give the permeability correspond: E 
to a field of twenty centimetre-gramm® 
second units for the specimen 12 the 


fine : curve 
quenched condition. The lower 


liquid 
1 The effect on the magnetometer axe to the 8q 
air being magnetic was quite negligible. 
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shows the values obtained in the cycles at 
ordinary temperature; those obtained with 
the specimen in liquid air are shown in 
the upper curve. It will be noticed that 
there is a very marked diminution in per- 
meability on quenching at 610 degrees, 
and on quenching at higher temperatures 
the quality is to a considerable degree re- 
stored. 

Throughout the investigation there 
were traces of cracking in the specimen 
due to the quenching, and this would 
probably affect the magnetic tests to a 
slight extent. While being heated in the 
furnace preparatory to quenching at 800 
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Fic. 8.—CURVES SHOWING THE EFFECT OF 
THE TEMPERATURE OF QUENCHING ON THE 
PERMEABILITY. 


degrees, the specimen broke in two. An 
examination of the sections of fracture 
showed that a decided change in constitu- 
tion had taken place. Originally fairly 
homogencous, if we except the presence of 
a few small “blow-holes,” the alloy now 
exhibited at least two constituents—large, 
irregular and Justrous nodules appearing 
embedded in the more uniform matrix. To 
such changes in structure we may prob- 
ably ascribe the peculiar behavior on 
quenching at 610 degrees. 
—___-@——___—- 


The Poulsen Wireless Tele- 
graph Station at Culler- 
coats, England. 

A description is given here of the Cul- 
lercoats station of the Amalgamated 
Radio-Telegraph Company, which is the 
only station in England using the Poulsen 
sending and receiving apparatus. The 
station is on the Northumberland coast, 
eight miles from Newcastle, and lies to 
the north of Tynemouth, and is in a con- 
venient position for keeping in touch with 
the shipping on the North Sea. At this 
station both the de Forest spark apparatus 
and the Poulsen arc apparatus are em- 
Ployed; the former being installed in 
three rooms in the building, the latter 
requiring but one. The mast is of wood, 
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220 feet high, with the antenna spread 
out in umbrella shape over a circle of 
200 feet in diameter, The antenna is 
divided into two sections, insulated from 
one another. ‘The de Forest system is of 
the usual type, supplied with power from 
an eight-horse-power motor, which drives 
a five-kilowatt alternator. Current from 
this is transformed from 400 volts to 
50,000 in a step-up transformer. The 
Poulsen equipment consists of two inde- 
pendent transmitting plants. One of 
these consists of three lamps connected 
in series and used for telephoning over 
short distances. This apparatus is used 
to demonstrate that the arrangement may 
be employed successfully for signaling 
over 500 miles. Each of the arc lamps 
works at 120 volts. The three in series 
are used on the 480-volt supply service. 
The copper and carbon electrodes are ver- 
tical, and the cooling of the copper anode, 
as well as of the arc box, is effected by 
radiating flanges exposed to the air. The 
striking of the arc is accomplished by 
lifting one electrode and allowing it to 
fall back to the adjusted distance. The 
box is kept full of hydrogen supplied 
from a gas cylinder or a calcium hydride 
generator, or alcohol vapor produced by 
allowing alcohol to drip into the cham- 
ber. Two pounds of hydride will provide 
enough hydrogen for sixty hours’ continu- 
ous work. The carbon in these lamps is 
not rotated, but the are 1s rotated by 
means of a vertical magnetic field. Nor- 
mally, telegraphic work is carried out 
with a single copper-carbon arc. The 
copper and carbon electrodes pass hori- 
zontally through sleeves in the marble 
sides of the box. There is a fine adjust- 
ment for the copper electrode, but it can 
be pushed forward against a spring for 
striking the arc, and when released re- 
turns to its adjusted position. The arc 
is formed in a strong horizontal magnetic 
field perpendicular to it. The field-mag- 
net windings are in series with the arc 
as well as a variable resistance. The cur- 
rent is maintained at about ten to twelve 
amperes. The box is kept filled with 
coal gas when the arc is in use. A woolly 
deposit of carbon forms on the poles of 
the magnet, which is probably due to the 
decomposition of the coal gas. In this 
particular arc box the carbon electrode 
is rotated by hand and the standard box 
is rotated continuously by clockwork. The 
oscillation circuit is arranged as a shunt 
to the arc and comprises an inductance 
of many turns of stout copper and a bat- 
tery of oil condensers. The capacity is 
arranged in two sections so that, though 
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a point of the inductance coil is put to 
earth, the outers of the public supply 
remain insulated. A variable condenser is 
kept in parallel with the fixed condenser. 
This enables changes in the wave-length 
to be made. The wave-length is usually 
between 1,200 and 1,500 metres. The 
coupling to the antenna is direct and 
loose. A hot-wire ammeter inserted per- 
manently in the lead to the antenna gives 
a very visible record of the oscillatory 
current. When the are is burning, the 
reading of this instrument is steady at 
nearly ten amperes. The sending key is 
an ordinary Morse key, which, in the rest 
position, short-circuits a few turns of the 
inductance coil. The pressing of the key 
in making dots and dashes thus changes 
the inductance in the shunt circuit, and, 
therefore, the wave-length of the oscilla- 
tions, bringing the latter exactly to the 
magnitude required for affecting the dis- 
tant tuned apparatus. This easy han- 
dling of the energy despatched into the 
antenna for radiation is one of the notable 
points of the Poulsen method. Though 
high-frequency currents of about 200,000 
cycles a second and of the order of ten 
amperes are being dealt with, there is no 
spark at the sending-key contacts. The 
receiving apparatus is connected to the 
antenna in place of the sending apparatus 
by a small switch. The coupling to the 
antenna Is electromagnetic and very loose. 
This is possible because with long trains 
of waves the effects of resonance can be 
made very marked; and is advantageous 
because the resonance curve of a circuit is 
the sharper and purer the slighter its ties 
to other circuits. Tuning is effected by 
a variable condenser in the resonant cir- 
cult. For perceiving the oscillations, 
Poulsen’s “ticker” is employed. ‘This is 
an electromagnetic trembler in whieh a 
very light, rapidly moving hammer closes 
and opens a branch circuit containing a 
condenser of larger capacity than in the 
resonant circuit. The result of the clos- 
ing of the contact is that a great deal of 
the energy accumulated in the oscillating 
circuit passes into the candenser in the 
branch circuit and on the opening of the 
contact this discharges through the tele- 
phone. The contact points are best made 
of crossed gold wires, and the whole 
mechanism is enclosed in a small sound- 
proof box. This device gives good read- 
able signals from Danish stations, 360 


miles distant. The svstem as installed 
presents no special insulation difficulties, 
and when in operation is perfectly silent, 
there being no loud noise which accom- 
panies the use of the spark system.—Elec- 
trician (london). 
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The Northwestern Electrical Association. 


Sixteenth Annual Convention, Held at Milwaukee, Wis., January 15 and 16. 


HE sixteenth annual meeting of the 
Northwestern Electrical Associa- 
tion was held at the Hotel Pfister, 

Milwaukee, Wis., January 15 and 16. 
Owing to the absence of President Daniels 
the convention was presided over by W. R. 
Putnam, manager of the Red Wing 
(Minn.) Gas Light and Power Company. 
In addition to the routine business the ses- 
sion on Wednesday morning was devoted 
to a discussion of the future policy of the 
Northwestern Electrical Association, and 
the advisability of affiliating with the Wis- 
consin Electric and Interurban Railway 
Association. 

The matter of reporting to the Wiscon- 
sin Utilities Commission was discussed, 
and upon the motion of P. H. Korst, of 
Janesville, Wis., it was decided to ap- 
point a committee to act in conjunction 
with a committee from the Wisconsin 
Electric and Interurban Railway Associa- 
tion in meeting the issue with the Util- 
ties Commission. This committee in- 


cludes C. N. Duffy, Milwaukee; R. N. 


Kimball, Kenosha, for the Northwestern 
Electrical Association, and P. H. Korst, 
Janesville; H. D. Smith, Appleton, and 
B. G. Broad, Sheboygan, for the Wisconsin 
Electric and Interurban Railway Associa- 
tion. 

John S. Wright, of Antigo, Wis., raised 
the question as to the advisability of Wis- 
consin central stations surrendering long- 
term franchises and accepting the indeter- 
minate permits provided by the new Wis- 
consin Utility Law. 

B. L. Parker, of Green Bay, Wis., said 
that the immediate benefit to the central 
station would be in the elimination of un- 
wholesome and unnecessary competition, 
permits would not be given to new com- 
panies while the existing company could 
supply the demand in a satisfactory man- 
ner. There was, however, a financial ques- 
tion involved, which put the matter in 
decidedly another light. This was the un- 
willingness of financiers to provide money 
for plants which would operate under an 
indefinite permit. 

The afternoon session was called to 
order by Mr. Putnam at 2.30 o’clock. The 


first paper presented was entitled “De- 


preciation” and was read by the author, 
C. N. Duffy, controller of the Milwaukee 
Electric Railway and Light Company, 
Milwaukee, Wis. An abstract of Mr. 
Duffy’s paper follows: 

Tt is a difficult matter to lay down a 
fixed rule that will determine the meas- 


ure of depreciation to be provided for and 
cover in a practical and satisfactory man- 
ner the differences in conditions and the 
various factors to be considered. 

The different types of apparatus in- 
stalled and the methods of construction 
and installation followed, as well as the 
varying conditions surrounding the oper- 
ation of different systems, make the prob- 
lem an exceedingly hard one to solve, even 
if confined only to providing for deprecia- 
tion resulting from the effects of “deterio- 
ration” and “wear and tear,” independent 
of “obsolescence” or “supersession.” 

The determination of the measure of de- 
preciation necessary to be provided by rea- 
son of “deterioration” and “wear and tear,” 
can possibly, with some degree of accuracy 
and satisfaction, be arrived at; the effects 
of obsolescence and supersession, prac- 
tically unknown quantities, judging by the 
history of the past, present a most com- 
plex question of the greatest importance 
and most far reaching in its consequences. 

Broadly speaking, the most correct and 
sound method to pursue would be to ar- 
rive at the estimated average life of the 
different kinds of physical property dealt 
with, determining this life on the basis of 
type, methods of construction and installa- 
tion, as well as the character and extent 
of its use and the conditions under which 
it is used; climatic conditions, the char- 
acter of the soil, as well as other similar 
factors, should be taken into consideration 
in arriving at this determination of aver- 
age life. For example, the conditions of 
soil and climate would materially affect 
the life of pole lines, whether the poles 
were iron or wood, and likewise buildings, 
especially if of frame construction. Tem- 
perature and weather conditions have a 
direct bearing on the life of feeders, if 
exposed to the elements. The kind of 
water used for the generation of steam is 
an important element to be considered in 
determining the life of boiler tubes, and 
the same is true with reference to boiler 
furnaces, as to the effects of different kinds 
of coal burned. Conditions of operation 
with respect to the generation of electric 
current are reflected to a very considerable 
extent by the fluctuating load on the 
station as well as the average load-factor. 

These varying conditions, as pointed 
out, should be taken into account in addi- 
tion to the consideration of the question 
of types of apparatus, methods of construc- 
tion and installation, etc., previously re- 
ferred to. 

The different kinds of physical property 
of an electric lighting system to be dealt 
with in considering “depreciation” may 
be broadly classified as follows: 

Buildings and fixtures. 
Generating station equipment. 
Transmission system. 
Substation equipment. 
Distribution system. 
Transformer installation. 
Meter installation. 
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8. Lamp installation. 
9. Tools and appliances. 

10. Miscellaneous equipment. 

The measure of “depreciation” to be 
provided for, as finally determined on the 
basis previously outlined and suggested, 
reduced to or expressed in dollars and 
cents, worked out in detail for each class 
of physical property, on the kilowatt-hour 
unit, should be taken up in the accounts 
monthly. This may be done, as a matter 
of detail, by one of the following methods: 

1. “Operating expenses,” in the appro- 
priate accounts, should be debited and 
“depreciation reserve” credited, with the 
monthly proportion of the total annual 
“depreciation charge,” based on the kilo- 
watt-hour unit cost. 

2. The monthly proportion of the total 
annual “depreciation charge,” based on the 
kilowatt-hour unit cost, could be treated 
as a deduction from “net earnings from 
operation,” and the amount 680 deducted 
credited to “depreciation reserve.” 

3. The monthly proportion of the total 
annual “depreciation charge,” regardless 
of what the charge may be, based on the 
kilowatt-hour unit cost, could be treated 
as a deduction from “net earnings from 


. operation,” based on the percentage said 


charge bears to the estimated “gross earn- 
ings,” for the year, and the amount 50 de- 
ducted, credited to “depreciation reserve. 

If the “depreciation reserve” so created 
is to be something more than a mere 
“bookkeeping” reserve, and the amounts 
thus set aside actually invested in inter- 
est-bearing securities, the interest earned 
on such securities should be credited to 
“depreciation reserve.” 

It should be understood, of course, that 
when replacements and renewals of 
physical property are made, the cost 
should be charged against “depreciation 
reserve.” 

If the first method suggested is fol 
lowed the “depreciation charge” intro- 
duced in “operating expenses” should be 
specifically stated and shown in the appro 
priate “operating expense accounts.” 
this is not done there will be no way of 
showing “ordinary maintenance charges 
separate and distinct from “depreciation 
charges” and “operating expenses” will 
not clearly show actual results. 

Unquestionably, the first method pro- 
posed is more scientific than the second or 
third, but the two latter will be found 
easier to work out and apply. 

Either of the three suggested will ac- 
complish the same results, in so far a 
ascertaining, on the same basis, what the 
“net income” is, applicable to “return 0” 
investment.” The “measure of deprecia 
tion to be provided for” is the vital ques 
tion; the methyd of its application, if 
sound and correct, is of secondary impor- 
tance. 

The Milwaukée “Electric Railway and 
Light (Company has! since January-1, 1898, 
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down to the present date, followed the 
third method suggested. John I. Beggs, 
president and general manager, is a pio- 
neer in recognizing and providing for “de- 
wreciation.” He not only had the wisdom 
| y i 
and foresight ten years ago to recognize 
“depreciation,” but the courage of his con- 
victions in the administration of our prop- 
erty, to carry out the policy of providing 
for it in our accounts and finances. 

In addition to providing for “deprecia- 
tion,’ as previously defined and treated, 
provision should be made for a shrinkage 
in the value of the phvsical property if, 
through necessity, it is disposed of as junk 
or scrap at the expiration of limited-term 
franchises. The amortization of capital 
liabilities, for which there may be no 
tangible assets, should also be provided 
for, or sufficient “return on investment” 
be assured to justify capital assuming the 
risks attendant on the business. 

“Depreciation” and “amortization” 
must be reckoned with in determining 
the cost of furnishing electric current, to- 
gether with interest on investment, as well 
as the cost of generation and regeneration, 
the cost of distribution, the general ex- 
penses incident to the conduct of the 
business, and taxes. Indeed, to this cost 
should be added adequate charges to cover 
reserves for unliquidated damage claims 
and provision for contingencies, before 
the true cost of electric current, delivered 
to the consumer, can be fully and abso- 
litely determined, 
. The subtraction of ordinary or current 
operating expenses” and “taxes” from 
“vross earnings’ does not represent “net 
earnings.” available either for interest on 
bonds or dividends on stock, 

A vote of thanks was tendered Mr. 
Duffy for his paper and it was discussed 
by Messrs. Jackson, Kimball, Korst and 
others. Mr. Jackson suggested a deprecia- 
tion reserve of 2.9 to three per cent of 
the duplication value of the plant. Mr. 
Kimball asked whether the commission 
had up to date rendered an opinion upon 
the depreciation to be charged upon the 
Various classes of service, 

Mr. Duffy stated that the Utility Com- 
mission had absolutely gone on record in 
the case of the Merrill Railway Company 
as recognizing and demanding the applica- 
tion of the factor of depreciation. 

A À) 

lhe next paper was presented by Errett 
L. Callahan, of the General Electrie Com- 
pany, entitled “Central Station Load That 
Pays.” 

Mr. Callahan suggested the wider use 
of electrical devices in the home and said 
that the central station could supply sev- 
enty-five per cent of the additional power 
needed without increasing transformer, 
meter or plant capacity. Solicitors should 
be employed, preferably young lady solic- 
itors, who could give demonstrations of 
the apparatus, and an attractive display 
made at the central station offices. Con- 
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wrning the cost of cooking with elec- 
tricity he stated that as a result of tests 
made recently he had arrived at a figure 
which showed a use of 264 watt-hours per 
person per meal, which, at five cents per 
kilowatt-hour, would cost 1.32 cents per 
person per meal. 

This paper elicited considerable discus- 
sion, It being the consensus of opinion that 
the utilization of heating and cooking de- 
vices should be encouraged. Flat-irons 
were an exceptionally good proposition, 
and when once installed advertised them- 
selves. 

The next paper was presented by the 
author, W. R. Putnam, of Red Wing, 
Minn., entitled “The Debt of the Public 
to the Public Service Corporation.” An 
abstract of this paper follows: 

The public service corporation has been 
given its amount of attention in the legis- 
lative attempts at corporation regulation ; 
its obligations to the public have all been 
prominently brought to the notice of the 
people without, however, in most in- 
stances, any attention being called to ob- 
livations that might be due the corpora- 
tion. It would seem proper, at this tnne, 
to point out in what ways these corpora- 
tions have benefited the people and what 
the people owe them in return. 

Some of our public utilities have been 
in operation for a century, many for half 
a century, but the greater number have 
been serving the people less than a quar- 
ter of a century. The public, through 
its official representatives, has granted 
to organizations of capital permission to 
occupy portions of the streets of the mu- 
nicipality for the purpose of furnishing it 
and its inhabitants light. heat, power, 
water, the quick methods of communica- 
tion and transportation, For the most 
part these franchises, when first given, 
were so granted because the people were 
as eager of more so to have the service 
as capital was willing to supply it. Such 
being the condition the larger portion of 
the franchises did not contain provisions 
which properly safeguarded the rights of 
either party interested; with the result 
that there has been almost constant 
wrangling between both parties involved 
over some or all of the questions of serv- 
ice, rates, taxes, and various rights cov- 
ered by the franchise. 

Meanwhile the communities supplied 
have been rapidly growing in population 
and oftentimes in area and the people's 
desire for all of these conveniences and 
necessities has even more rapidly grown: 
for the most part the franchise owner has 
kept pace with this growth by the invest- 
ment of immense sums of money in both 
the manufacturing and distributing de- 
partments of his plant. At the same time 
he has been obliged to keep up with the 
rapid improvement of appliances by the 
replacing, oftentimes again and again, of 
obsolete machinery. This has been done, 
it is true, with the purpose of enhancing 
the value of the property and of securing 
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a fair return on the investment; at the 
same time it has been done in response 
to the people’s demand. 

Now in what way have the franchise 
owners benefited the people in the oper- 
ation of their plants? The last twenty- 
five vears have been particularly con- 
spicuous for a great change in the life of 
the American people; their tendencies are 
all more cosmopolitan, their knowledge 
has been more immensely broadened and 
their method of living has been greatly 
improved so that the conveniences of yes- 
terday are the necessities of to-day. 

It is not necessary to go into detail 
to show how immeasurably our products 
have aided in this transformation. læt 
us briefly allude to the street lights and 
the telephone as preventives of crime: 
to the immense saving of labor to the 
American housewife by the use of gas and 
electricity; to the rehef from monotony 
and isolation brought by the present quick 
means of transportation and communica- 
tion; and to the inestimable value of all 
Classes of this service to the business man 
and to the manufacturer, 

Unfortunately and possibly because of 
the apparent ease with which funds have 
been secured for the immense develop- 
ment of our plants, the publie has be- 
come firmly convinced that, of necessity, 
there must be immense profits in our 
business: it has not studied the ques- 
tion thoroughly or it would have soon 
learned that. for every dollar we receive 
in gross earnings cach vear, we have from 
three to ten dollars invested in our busi- 
ness: in other words from twenty to fifty. 
or in some cases sixty, per cent of our 
total receipts, the amount depending upon 
the nature and condition of the particular 
kind off service, must be used to pay in- 
terest on our investment: that the major- 
itv of our investment is represented by 
bonds earning five or six per cent. that 
the United States Census returns show 
that the net earnings of all gas and elec- 
trie plants in this country. before provid- 
ing a depreciation fund and before paying 
interest eharges, are only eight per cent 
on the capital invested; while the similar 
earnings of the street railway companies 
are only five per cent. 

The publie has taken it for granted 
that it has been unfairly and m some 
cases dishonestly dealt with by the owners 
of franchises, and now that ìt has 
wakened to the possibilities of regulation., 
it not only insists on a regulation which 
will give the publie immensely cheaper 
service, but which will at the same time 
penalize the franchise owner for his un- 
fair and dishonest acts of the past; wher- 
ever this unfairness and dishonesty have 
existed has not the public been as much 
to blame as the franchise owner, in that 
it has elected men to office who have 
been the means of this unfairness anid 
dishonesty? Phe publie service manager 
is human and if he ascertains that the 
only wav he can secure legislation or even 
a permit necessary for the carrving on 
of his business is by dealing dishonestly 
with a dishonest representative of the pea- 
ple, too often.in the past, has he followed 
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the line of least resistance. Should not 
the people’s fairness accede to eliminating 
entirely, from the subject of regulation, 
the question of penalty ? 

Again the public must awaken to the 
fact that the business management of the 
public service corporation is to-day more 
alive and more progressive than that of 
almost any other line of business. It is 
striving to increase its earnings per dollar 
of investment in every legitimate way and 
has used as one of the most potent factors 
in this effort, reduction in rates, even in 
the face of constantly increasing costs of 
labor and raw materials. The manage- 
ment, up to this time, has been well 
backed up by the corporation owner, who 
has advanced the necessary funds for the 
extensions and enlargements. 

To-day, however, the conditions are dif- 
ferent; the management is advised that it 
can have no more money for extensions. 
Why? Because, says the investor, we do 
not feel that your securitics are safe; with 
the various attempts at rate regulation we 
are not assured of a reasonable return 
and consequently will invest our money 
where it is less liable to attack. 

Therefore the public owes it to itself 
as well as to the corporations to con- 
sider this phase of the question, for with 
no extensions, how will its increased de- 
mands for service be taken care of? 

The two largest associations of public 
utility corporations in this country have 
both gone on record as strongly in favor 
of reasonable regulation by the people. If 
the people will come to a realization of 
the immense good they derive from our 
service; will give us credit for new at- 
tempts to conduct our business honestly ; 
will drop all ideas of penalty; will con- 
cede that our efforts to develop our busi- 
ness are entitled to a fair return; will 
drop the tendency to regulate rates by 
competition, and will approach the sub- 
ject in a fair, conservative way, then, and 
only then, will regulation be secured which 
will establish, with the investor, the feel- 
ing of security necessary for the further 
enlargement of our business. 

This paper was discussed at length by 
Messrs. Duffy, Lord, Utley and Parker. 
Mr. Lord said he thought the time had 
arrived when there could be straight, 
honest dealing between the municipalities 
and the corporations, and that in the new 
relations the corporations would witness 
a better day. 

Neal Brown, of Wausau, Wis., delivered 
an interesting address on the functions of 
the Wisconsin Utility Law, which closed 
the afternoon session. 

The Thursday morning session was de- 
voted to the reading of two papers on 
small steam turbine plants, entitled 
“Steam Notes on a Turbine Plant,” by 
J. L. Hecht, and “Electric Notes on Small 
Steam Turbine Plants,’ by C. W. Pen 
Dell. 

On Thursday afternoon the first paper 
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read was entitled “Electric Lighting in 
Cities and Villages of Three Thousand 
People and Under,” by Irving P. Lord, 
general manager of the Waupaca Electric 
Light and Railway Company. An ab- 
stract of this paper follows: 

Having been actively interested for some 
years in the electric lighting business in 
one of the small cities, and observing an 
increase of income from $6,000, the eighth 
year, to more than double that amount the 
sixteenth year, with no material increase 
in population, it convinces me that there 
are possibilities in the electric lighting 
field even in places of 3,000 population and 
under. ‘These small plants are usually 
“one man” affairs and the owner is pretty 
nearly the “whole thing.” At all events 
he is manager, bookkeeper, collector, 
auditor, solicitor and purchasing agent. 
He employs a practical, competent elec- 
trician, who with such help as is necessary, 
sees that the station is properly kept, and 
the general line-work and inside wiring 
satisfactorily done. If the owner is ordina- 
rily capable, and keeps abreast of the times 
by regularly reading the electrical journals 
and attending his state association meet- 
ings, he will soon acquire such a knowl- 
edge of the business as it is quite necessary 
to have in order to make it a success. An- 
other source from which the owner can get 
much practical knowledge is from the 
traveling salesman who will frequently 
honor him with a call. A more suave, 
better-informed class of gentlemen it has 
never been my pleasure to meet. They 
come in contact with many different propo- 
sitions in their travels, and have perplex- 
ing questions presented to them almost 
daily, and it is no wonder they are often 
able to make suggestions that are valuable 
to the owner of a small plant, especially 
if he is new to the business. I, therefore, 
advise all such owners to cultivate the ac- 
quaintance and friendship of the traveling 
salesman representing reputable houses. 
Give them an order when you can, but give 
them the glad hand always. 

A small owner should cultivate the 
soliciting habit. Assuming that his plant 
is in good physical condition he must then 
get the business. A reasonable rate for 
current should be established, and as to 
what is a reasonable rate local conditions 
will largely govern. Remember, however, 
it is always easier to reduce rates than to 
advance them. The acquaintance and 
the friendship of the merchants, manufac- 
turers and, others who might need con- 
siderable current should be cultivated. 
Pleasant argument with these men when 
they are not busy is productive of good 
results. Avoid technical terms when talk- 
ing with them, and if you are selling cur- 
rent at ten cents per kilowatt-hour, say to 
them that a sixteen-candle-power lamp 
will consume approximately six-tenths of 
a cent’s worth of electricity in an hour 
of time, and an eight-candle-power lamp a 
little more than one-half as much. Your 
prospective customers can better under- 
stand dollars and cents than they can 
watts, kilowatts, volts and amperes. Be 
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persistent, but don’t bore them. Never 
dispute their statements that illumination 
from kerosene oil or gasolene is cheaper 
than electricity, but convince them that 
it is not as good, or convenient, or health- 
ful. If possible get them to try electric 
lighting for one year. It has been my ex- 
perience that but a very small percentage 
will ever give it up. 

Dwelling-house lighting is profitable, 
and is good business for a central station. 
The use of heating devices should be de- 
veloped, and it is not difficult to do this, 
Flat-irong are especially desirable, and 
when installed at about cost will almost 
sell themselves after a thirty days’ trial. 
They are usually consuming current when 
your load is the lightest, and the income 
they produce is practically clear gain. 

Street lighting in small cities and vil- 
lages is usually a perplexing feature of the 
business. The aldermen or board of 
trustees are seldom composed of the best 
business talent of the place. They have 
their own personal interests at stake more 
than those of the municipality they are 
supposed to serve. They think it quite the 
proper thing to be “against the electric 
light company” and they base their pros- 
pects of a reelection upon the vigor with 
which they have opposed the company and 
its business. -Petty jealousies and person- 
alities enter into their deliberations when 
acting upon an application of some citi- 
zens for a new street light, and it is often 
the case that no lamp is installed no matter 
how badly needed. 

One thing that I find sadly lacking in ` 
the operation of small electric lighting 
plants is system. The business seems to be 
run too much on the country-store plan, 
which is really no plan at all. Very im- 
perfect accounts are kept and the oper- 
ation, construction and maintenance ac- 
counts are all so jumbled together that an 
expert accountant would have hard work 
untangling them. Many small owners 
have carried on their business for years 
without any definite knowledge at the end 
of the year as to just what the financial 
condition of the plant is. It is not neces- 
sary to have such a detailed system as 
many of the larger plants have, but it is 
absolutely necessary to have some perfect 
system. Almost any practical bookkeeper 
could soon devise one that would furnish 
the desired information at all times. A 


separate account should be kept with each 


customer, showing what his monthly bill is 
for current, supplies or labor. It is a 
source of satisfaction to the owner to com- 
pare these monthly accounts with those of 
previous years, and showing a prospec- 
tive customer just what it has cost Mr. A. 
to light his store during the year just past 
will sometimes do much toward securing & 
new patron. 

This paper was followed by a paper en- 
titled “Single-Phase Alternating-Current 
Motors,” by F. L. Kaufman. This paper 
provoked a spirited discussion, it being the 
consensus of opinion that the power com- 
pany should give the customer reasonable 
time to prepare for a change, but to ad- 


vga 


fee 


January 25, 1908 


here strictly to its determination to dis- 
continue the supply of direct-current to 
the consumer at the end of the stated 
period. 

The question of whether the central sta- 
tion should do wiring and contracting was 
discussed by Messrs. Kimball, Putnam, 
Allen, Korst and Lukes, Generally speak- 
ing, the central station manager prefers to 
have all wiring handled by outside con- 
tractors. A point in favor of this is that 
each contractor is really a solicitor for 
the company. 

C. J. Davidson, chief engineer of the 
Milwaukee Electric Railway and Light 
Company, addressed the meeting on the 
subject of coal consumption in small 
plants. 

Upon receiving the report of the nom- 
inating committee, the following officers 
were’ declared elected for the season of 
1908-1909: 

President—P. H. Korst. Janesville. 

First Vice-President—John S. Wright, 
Antigo. 

Second Vice-President—J. S. Allen, 
Lake Geneva. 

Secretary-Treasurer—R. N. Kimball. 

Managers—J. H. Harding, La Porte, 
Ind.; P. E. Elevier, Superior; L. L. Tes- 
sier, De Pere. 

The association discussed the matter of 
confining the membership to Wisconsin 
companies, but it developed that the mem- 
bership was entirely opposed to the elimi- 
nation of member companies from other 
states. A committee was appointed to con- 
fer with the Wisconsin Electric and Inter- 
urban Railway Association, with a view 
to holding a joint mecting next January. 

The meeting adjourned and the major- 
itv of the members boarded the special 
train for Chicago, where, on Friday even- 
ing, the association was the guest of the 
Chicago section of the Illuminating Engi- 
neering Society. 

The following is the register of attend- 
ance: 

J. S. Allen, Lake Geneva, Wis.; H. P. 
Andrae, Milwaukee. 

H. L. Bacon, New London, Wis.; Neal 
Brown, Wausau, Wis. 

E. L. Callahan, General Electric Com- 
pany, Chicago; N. C. Cotabish, manager 
National Carbon Company, Cleveland, Ohio: 
P. J. Cratty, Thos. H. Grier Company, Chi- 
cago, IIl 

C. J. Davidson, chief engineer, Milwau- 
kee Electric Railway and Light Company, 
Milwaukee; J. R. Dishington, superintend- 
ent lighting, Milwaukee Electrice Railway 
and Light Company, Racine, Wis; C. N. 
Duffy, controller, Milwaukee Electric Rail- 
way and Light Company. Milwankee. 

P. E. Elevier, Superior, Wis.; M. C. 
Ewing, Wausau Street Rallway Company, 
Wausau, Wis. 

J. B. Griffith, Nernst Lamp Company. 

J. H. Harding, manager, La Porte Elec- 
tric Company, La Porte, Ind.; J. L. Hecht, 
North Shore Electric Company, Chicago; 
R. M. Howard, manager, Green Bay Trac- 
tion Company, Green Bay, Wis. 

Wm. B. Jackson, with D. C. & Wm. B. 
Jackson, consulting engineers, Chicago and 
Hea F. N. Jewett, Chicago manager, 

gner Electric Manufacturing Company; 
M. H. Juhl, manager, Ashland Light, Power 
and Street Railway Company. 

E e Janesville Electric Company, 
Kenosha W is.; R. N. Kimball, secretary, 
i . Wis.; B. J. Kacin, salesman, Cen- 
ral Electric Company, Chicago; L. F. Kauf- 
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man, Beloit, Wis.; Ludwig Kemper, general 
manager, Albert Lea Light and Power Com- 
pany, Albert Lea, Minn.; M. W. Knapstein, 
New London, Wis. 

Irving P. Lord, secretary and general 
manager, Waupaca Electric Light and Rail- 
way Company, Waupaca, Wis.; Geo. H. 
Lukes, North Shore Electric Company, Chi- 
cago; B. F. Lyons, assistant general man- 
ager, Beloit Water, Gas and Electric Com- 
pany, Beloit, Wis. 

W. D. McDonald, Westinghouse Electric 
Company, Chicago; A. Meinema, M. B. Aus- 
tin & Company, Chicago; Thomas R. Mer- 
cein, Milwaukee; F. W. Montgomery, Madi- 
son, Wis. 

B. L. Parker, secretary, Green Bay Trac- 
tion Company, Green Bay, Wis.; W. G. Pat- 
terson, manager, Menominee, Wis.; A. Paus- 
tian, Brillion, Wis.; C. W. Pen Dell, North 
Shore Electric Company, Chicago; Geo. M. 
Pierce, Brodhead Electric Company, Brod- 
head, Wis.; W. T. Pomeroy, manager and 
treasurer, Edgerton Electric Light Com- 
pany, Edgerton, Wis.; W. R. Putnam, man- 
ager, Red Wing Gas, Light and Power Com- 
Dany. 

O. M. Rau, manager, Electric Railway and 
Light Company, Milwaukee; N. Rowe, Keno- 
sha, Wis.: T. T. Richards, Wagner Electric 
Manufacturing Company, St Louis; W. A. 
Russell, superintendent, Kenosha Electric 
Railway Company, Kenosha, Wis. 

W. E. Smith, superintendent, Columbus 
Water Works and Street Railway Plant, 
Columbus, Wis.: H. C. Sterling, superin- 
tendent, Electric Light and Water Works, 
New London, Wis.; R. H. Strang, superin- 
tendent, Richland Center Light and Power 
Plant, Richland Center, Wis.; E. F. Strong, 
superintendent, City Light and Power Plant, 
Chaska, Minn. 

L. L. Tessier, De Pere Electric Light and 
Power Company, De Pere, Wis.; Charles 
N. Thorpe, Chicago manager, Franklin Elec- 
tric Manufacturing Company; John B. Ting- 
ley, General Electric Company, Madison, 
Wis. 

P. L. Utley, Watertown, Wis. 

W. H. Voth, Sheboygan, Wis.; B. D. Viles, 
Chippewa Falls Water Works and Lighting 
Company, Chippewa Falls, Wis.; O. L. Vo- 
gel, superintendent, Water and Light Plant, 
Fennimore, Wis. 

Geo. S. Wheeler, Chippewa Valley Rail- 
way, Light and Power Company, Eau Claire, 
Wis.: C. W. Wilkins, National Carbon Com- 
pany, Cleveland, Ohio; James Wolff, New 
York Insulated Wire Company, Chicago. 
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Meeting of the Chicago 
Section of the Iiluminating 
Engineering Soclety. 

The January meeting of the Clicago 
section of the Hluminating Engineering 
Society was held in the Coliseum Annex, 
Chicago, IN., on Friday evening, January 
17. Chairman George C. Keech presided. 
The subject of the evening was “The Gas 
and Electric Lighting of Apartments and 


Small Houses.” 

The discussion was opened by George 
H. Jones, of the Commonwealth Edison 
Company, who read a description of the 
electrical features of the “House Elec- 
trical” which his company had erected in 
the Coliseum to furnish to the public ex- 
amples of electrice lighting and the use of 
other electrical apphances. The “House 
Electrical” was located at the north end 
of the Coliseum, oceupving all the space 
across the width of the building. A com- 
plete set of modern residence apartments 
arranged somewhat after the manner of a 
flat showed everything electrical which 
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might be required for domestic comfort 
and convenience. The rooms included a 
vestibule and reception hall, a living room, 
dining room, butlers pantry, kitchen, 
laundry, bedroom, bathroom, sewing room 
and nursery. 

Mr. Jones dwelt particularly upon thie 
large number of outlets which had been 
placed at the disposal of the consumer, 
and suggested that in the matter of wir- 
ing a house of this nature economy was 
not so much desired as convenience and 
comfort. 

Following the reading of the paper, the 
subject was discussed by Albert Scheible, 
E. W. Lloyd, W. R. Bonham, J. R. 
Cravath, G. H. Stickney, Ludwig Kemper, 
R. N. Kimball, J. M. Strasser, W. R. Put- 
nam, C. A. Howe, H. von Holst, C. R. 
Gilman and others. Several members of 
the Northwestern Electrical Association 
which attended the meeting at the invita- 
tion of the Hluminating Engineering 
Society took part in the discussion. 

Ludwig Kemper, of Albert Lea, Minn., 
said that while the “House Electrical” was 
a splendid example of a modern electrical 
installation, the fittings were too ornate 
and were not within the possibilities of 
the ordinary user of electricity in the 
small towns such as his central station 
represented. He inquired what might be 
the cost of installing an equipment such 
as would be possible for a town simular 
to his. 

Mr. Jones slated that his company was 
making arrangements with its customers 
to wire the house complete and extend the 
period of payment over two years. He 
said that ordinarily the equipment would 
he as good as was represented in the 
“House Eleetrical,” but that an installa- 
tion could be made very much cheaper. 
He would estimate that ordinary wiring, 
using first-class fixtures, for an eight-room 
house would cost about $7.50 per outlet. 

Mr. Scheible called attention to the de- 
parture which was now being made from 
the old-style gas fixtures, and said he 
thought that architects were giving a vreat 
deal more attention to the planning and 
installing of fixtures to be used exclusiveds 
for clectrical service, 

Mr. Strasser stated that the central 
station man usually did not have much 
sav in the matter of laving out the illumi- 
nating Scheme. The architect decided this 
for him. Even where the central station 
man, through his experience, might be 
able to offer good suggestions, it was only 
after other ideas had been discarded that 
he had his sav. He stated, however, that 
the attention which is now being given to 
illuminating engineering had worked a 
very great change in the attitude of archi- 
tects toward the laving out of the light- 
ing schemes, and that a great improve- 
ment was apparent. 

At the close of the discussion the nomi- 
nating committee, throngh Albert Schei- 
ble, chairman, announced its report, which 
was unanimously accepted, as follows: ` 

Chairman, J. R. Cravath. 

Secretary, G. H. Jones, 

Managers, H. von Holst and F. S. Pear- 
son. 


150 


Vol. 52—No. 4 


The Third Annual Electrical Show at Chicago. 


HIS third annual electrical show held 
under the auspices of the Electrical 
Trades Exposition Company, at 

the Coliseum, Chicago, Il., from January 
13 to 25, inclusive, was successful from 
every point of view. Not only was the 
representation of exhibitors larger than 
heretofore, but the attendance was as 
great and the inquires elicited of much 
value to the manufacturers in attendance. 
From a spectacular point of view the 
show marks a new era in decorative light- 
ing. Net only was there a lavish use of 
Incandescent lamps for festooning and 
outlining, Imt by the use of decorative 
chandeliers the Coliseum was turned into 
a veritable fairvland. In the centre of 
the main exhibition hall there was sus- 
pended a huge canopy studded with in- 
candescent lights. This canopy served 
the double purpose of a chandelier and 
support for festoons of bunting of various 
colors which were draped from the canopy 
eaves and caught up on the pillars sur- 
rounding the central floor space. As may 
be seen from the accompanying iflustra- 
tions, there were eight centre chandeliers 
specially designed in papier-maché, each 
equipped with 275 lamps, flanked on each 
side by forty-one-lamp chandeliers. In 
general lines the chandehers were spher- 
ical and hemispherical. White and green 
lamps were used, and at each quadrant a 
red ball gave color and tone to the central 
fixtures. The entire scheme of decoration 
and the architectural features were 
worked out by PÐ. M. Burnham & Com- 
pany, of Chicago, under the direction of 
Manager Homer E. Niesz. 

Throughout the two weeks of the show 
music was rendered each afternoon and 
evening by Webers band, and on these 
occasions several vocal selections were 
rendered by Miss Florence Mehaffey. 

The main floor of the Coliseum was 
entirely covered with exhibits of a general 
nature, and the Coliseum Annex was oc- 
cupied by independent telephone manu- 
facturers, who made a fine exhibit of the 
most modern apparatus for telephone 
service. 

The manufacturers 
their representatives, were as follows: 

The American Automatic Telephone 
Company. Rochester, N. Y., exhibited a 
full line of automatic telephones, includ- 
‘ing its new ha rmonie ringer and new fea- 
tures in desk telephones and wall cabinets. 
The principal feature of this exhibit was 
a 1.250-line, two-wire automatic telephone 
system which was sold to the Home Tele- 


exhibiting, and 


phone Company, of Bellevue, Ohio. The 
Company was represented by C. L. Good- 
run, William M. Bruce, Jr., and James 
S. Brailey, Jr., president of the company. 

The American Clock Company, 
Chicago, HI., made a fine exhibit of elec- 
tric time systems, ‘time stamps, time re- 
corders and self-winding electric clocks. 
The company was represented by H. O. 
Jackson, G. F. Randall, secretary; H. W. 
Pidgeon, superintendent; R. B. Dick and 
P.J. Hertz. 

The American Conduit Company, New 
York city, exhibited a line of conduit 
sections and photographs of typical in- 
stallations. The company was represented 
bv B. C. Groh and R. R. Macdonald. 

The American Electric Fuse Company, 
Muskegon, Mich., exhibited a full line of 
its well-known products, including type H 
heat coil protectors, junction boxes, 
*“Merico” soldering paste and cable com- 
pound, type L building terminal boxes, 
gas soldering irons, black enameled wire, 
station protectors, can-top terminals and 


the Allen-Bradley carbon resistance con- 


trollers. The company was represented 
bv George W. Rodormer. 

The American Electrice Novelty and 
Manufacturing Company, Chicago, IIL, 
exhibited the “Ever Ready”? dry battery, 
flashlights, pocket flashlights, clocks and 
other novelties. The company was repre- 
sented by A. B. Barlow, general sales 
manager; P. E. Reiners, E. G. Weed, 
O.J. Toney and B. R. Behrend. 

The American Electrice Telephone Com- 
pany, Chicago, I, made an extensive 
exhibit of switchboards, desk and wall 
telephones and specialties for telephone 
construction. Tke company was repre- 
sented by P. C. Burns, president: J. G. 
Ihmsen, general manager: M. W. Zaben, 
sales manager: A. P. Ferdinand, sales 
engineer, and Alfred Landau. 

The American Steel and Wire Com- 
pany, Chicago, TL, exhibited a full line 
of all kinds of wires and cables, rail joints 
and rail-bonding machinery, and a new 
serew hydraulic compressor. The eom- 
pany showed several novelties, including 
tempered steel springs 0.003 inch thick, 
and drawn wire 0.0025 inch thick. The 
company was represented by C. R. Sturde- 
vant. 

The Albert & J. M. Anderson Manu- 
facturing Company, Boston, Mass., ex- 


hibited a full line of switches and line 


material. The company was represented 
by IT. W. Wincher. | 

The Atlas Anchor Company, Cleveland, 
Ohio, showed a full set of anchors and 
setting tools and augers. The company 
was represented by I. Unger and C. E. 
Frost. 

M. B. Austin & Company, Chicago, TI., 
made a very attractive exhibit of special- 
ties, including the Safety Insulated ‘Wire 
and Cable Companv’s products, Benedict 
& Burnham Manufacturing Company’s 
wire, Thomas & Betts outlet boxes, malle- 
able-iron bushings and conduit fittings; 


multiple duct. 


Gillette-Vibber termina? heads, and G.I. 
tungsten lamps. ‘The company was repre- 
sented by R. J. Thorne and A. Meinema. 

The Automatic Electric Company, 
Chicago, Ill., made a striking exhibit of a 
cross-section of an automatic telephone 
svstem. This showed two interconnected 
common. battery automatic exchanges of 
the 100,000-line type. One exchange sec- 
tion consisted of a standard 100-line unit 


and a board of trunking switches. This 


100-line unit comprised 100 line switches 
and ten connectors, and in addition, a 
set of three rotary connectors used in con- 
nection with private branch exchanges. 
The second exchange section consisted of 
a regular party-line unit accommodating 
100 party lines or 400 telephones and 
trunking switches. Twelve telephones 
were connected to the exhibit, and calls 
were made through the boards precisely 
the same as in the largest working ex- 
changes. A toll board, wire chief’s desk 
and private branch exchange were con- 
nected and operated in conjunction with 
the selector switches. A harmonic con- 
verter supplied four-frequency current for 
ringing party-line telephones. One of 
these frequencies was also used for 
straight-line ringing. In addition to 
ringing, the harmonic converter also fur- 
nished “busy” signals. The exhibit was 
in charge of H. H. Woodworth. . 

The Appleton Electrice Company, 
Chicago, Ill.. exhibited a full line of tele- 
phone supplies and wiring devices, and 
was represented by A. I. Appleton, treas- 
urer and manager; Charles Appleton, 
superintendent, and John B. Painer, sec- 
retary. 

B. S. Barnard & Company. Chicago. 
Ill., showed several sections of single and 
The company was repre- 
sented by B. S. Barnard and FE. F. Kirk- 
patrick. | , 

The Bickley-Ralston Company, Chicago. 
I., made an interesting exhibit of “Phan- 
steihl? coils, “Maximus” timers, spa'k 


“plugs and meters. 


The Benjamin Electric Manufacturing 


Company. Chicago, T., made a striking 


exhibit of its wireless clusters, connectors, 
swiveling attachment. plugs, lamp guards 
and specialties. Of the new features 
which attracted a great deal of attention 
at the Benjamin exhibit was the separable 
wireless cluster. The company was repre- 
sented by A. N. Fox, H. Watson and 
George Knott. 

The Bristol Company, Waterbury. Ct., 
showed a full line of Bristol recording m- 
struments for the steam, generating and 
transmission parts of electric light an 
power systems. There were also on ex- 
hibition a number of recording ther- 
mometers for feed-water, flue gases, supe™ 
heated steam and recording gauges for 
steam pressure and vacuum, as well 
stack draft. A full line of switchhoar 
recording voltmeters, ammeters and watt- 
meters for direct and alternating current, 
single and polyphase circuits, was shown. 
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The new shunt recording ammeters re 
cently produced were exhibited for the 
first time. ‘There was also shown a com- 
plete line of portable recording voltmeters, 
ammeters and wattmeters. The company 
was represented by H. P. Dennis, western 
manager, and H. T. Carpenter, sales man- 
ager. 

“The C. F. Birtman Company, Chicago, 
11l., made a very handsome exhibit of elec- 
trotherapeutic and X-ray apparatus and 
clectro-massage vibrators. The company 
was represented by ©. C. O’Neill. presi- 


dent; Horatio H. Harwood, secretary ; 
Samuel C. Fogg and C. F. Birtman, me- 
chanical engineer and designer. 

The H. B. Camp Company, New York 
city, made an exhibit of gingle and multi- 
ple duct. A feature of this exhibit was 
the use of various colors of incandescent 
lamps at the far end of the ducts, so 
that the visitors could examine and be- 
come convinced of the smoothness of the 
hore of this type of vitrified conduit. The 
company was represented by its sales en- 
gineers and a corps of assistants. 

The Central Telephone and Flectric 
Company, Chicago, TIl., exhibited a tine 
m of telephones and telephone appa- 
ratus. 
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The Century Telephone Construction 
Company, Buffalo, N. Y., showed a full 
line of telephone specialties. 

The Central Electric Company, Chicago, 
[]l., made a very attractive exhibit of its 
specialties, including “Okonite” wires and 
cables, “Okonite” and “Manson” tapes, 
“Columbia” tungsten lamps, G.-I. are 
lamps, D & W fuses, Pittsburgh trans- 
formers and A. E. G. “Brilliant” flame 
arc lamps. The company was represented 
by George A. McKinlock, president: 
Charles E. Brown, secretarv; F. R. 
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Bryant, advertising manager; Allen S. 
Pearl, J. M. Lorenz and D. M. Ayers. 

The Chicago Telephone Company, in 
conjunction with the American Telephone 
and Telegraph Company, made a fine ex- 
hibit, including full local telephone serv- 
ice with a six-position common battery 
awitchboard, and long-distance telephone 
booths. 

The Chicago Fuse Wire and Manufac- 
turing Company, Chicago, Ill., showed 
five display boards, upon which were 
mounted “Union” enclosed fuses, enclosed 
fuse blocks, switch boxes, outlet conduit 
boxes and covers, and fuse wire and fuse 
links. The exhibit was in charge of AnS, 
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Merrill, Clarence T. McDonald, George 
C. Reid and Walter D. Dana. f 

The Chicago Lamp and Reflector Com- 
pany, Chicago, Hl., showed a line of art 
glass reflectors and shades for window 
illumination. The company was repre- 
sented by William Block. 

The Chicago Pneumatic Tool Com- 
pany had one of the most interesting ex- 
hibits at the show. A full line of direct 
and alternating-current drills, grinders, 
hoists and blowers was shown in opera- 
tion. There was also a new portable 
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vacuum cleaning system for house and 
office use. The “Duntlev” adding ma- 
chine was also shown. The company was 
represented by C. B. Coates, Charles 
Hayes, J. H. Lamphear, Edward Aplin 
and James Boswell. 

Frank B. Cook, Chicago, TII, showed 
a full line of telephone protective devices 
and accessories, and was represented by 
Frank B. Cook and C. C. Newburn. 

The Commonwealth Edison Company 
showed a nine-room residence fully 
equipped with electric portables, ceiling 
lights, wall brackets and heating and 
cooking devices. One of the interesting 
features in connection with the fittings 
used, in\ this’ house ‘was the “Autotherm,” 
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designed and built by W. S. Heger, Jr. 
This device facilitates the use of elec- 
tricity in cooking, as it is only necessary 
to bring the article to be cooked up to 
the cooking heat, when the current may 
be turned off and the utensil deposited in 
the “Autotherm,” when the cooking proc- 
ess will be continued and completed, the 
utilization of insulating materials being 
so perfected that no heat transfer from 
the article is permissible to the outside 
atmosphere. 

The S. H. Couch Company, Boston, 
Mass., made an exhibit of interior tele- 
phones, and was represented by Peter F. 
Hensel and S. H. Couch. 

The Crane Company, Chicago, Hll., ex- 
hibited its steam and oil separators, and 
valves and fittings for power plants, made 
of cast-iron, ferro-steel and cast-steel. 
The exhibit was in charge of J. A. Min- 
wegen. , . 

The Crescent Company, Valparaiso, 
Ind., exhibited a full line of lamp guards, 


soldering compounds and frosting mate- . 


rials. The company was represented by 
J. H. McGill, manager. . > 


The Colonial Art Glass Company, Chi- — 


cago, Ill, made a beautiful display of 
domes, portables, fixtures and art glass 
specialties. ‘These are designed from 
water colors executed by C. Eugene Park- 
hurst, the company’s chicf designer, who 
represented the company, assisted by E. C. 
Gmelin, R. F. Warner and B. P. George. 

The Dean Electrie Company, Elyria, 
Ohio, showed a full multiple section. in 


operation, the Dean harmonic-ringer svs- - 


tem, and a show-case comprising sample 
parts of the company’s apparatus. The 
company also established a very attractive 
reception headquarters. It was represented 
by W. W. Dean, first vice-president; A. E. 
Barker, second vice-president; A, G. 
Bean, secretary-treasurer; R. H. Manson, 
engineer; S. A. Beyland, sales engineer; 
George A. Scoville, sales engineer; W. W. 
Kinsley, Jr., E. M. Ford. F. Coulson, 


A. B. Smith, R. Davis and W. H. Scott. 


The Joseph Dixon Crucible Company, 
Jersey City, N. J., made its usual attract- 
ive display of crucibles, motor brushes and 
graphite lubricants. The company was 
represented by F. R. Brandon and B. B. 
Worley. 

The Duplex Metals Company, New 
York city, showed a very interesting line 
of copper-clad wires and sheets. “The 
company was represented by Avery P. 
Eckert. 

The Electric Appliance Company, Chi- 
cago, Ill., showed a very interesting dis- 
play of “Sangamo” wattmeters, Packari 
tungsten lamps, Packard transformers, 
“Paranite” wires and cables, Couch & 
Seeley telephone apparatus, and “Fara- 
day” and weatherproof bells. In addi- 
tion to a corps of salesmen, the company 


was represented by P. R. Boole, R. S., 


Mitten and F. J. Alderson. 

The Electric Sign Writer Company, 
Chicago, Ill., made a remarkable exhibit 
of a sign-writing device by which electric 
letters, numbers and the like were in- 
stantly formed and controlled by the 
operating of a standard keyboard type- 
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writer attachment. This device was in- 
stalled in the gallery at the north end of 
the Coliseum, and comprised three tiers, 
each tier containing twenty blocks, each 
block containing twenty-five incandescent 
lamps. The message is assembled by 
means of the typewriter keyboard attach- 
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Pratt galvanized conduit outlet boxes and 
covers, “Trio” knife switches, Bonnell flex- 
ible conduit connectors and couplings, and 
Clifton rubber, gum, and friction tapes. 
Represented by Arthur O. Einstein. 
The Electric Storage Battery Company, 
Philadelphia, Pa., exhibited a large line 
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ment, and the connections transferred to 
a working bus, when the whole sign is 
flashed simultaneously. While this mes- 
sage is burning another message may be 
assembled on the keyboard typewriter at- 


tachment, and this, in turn, flashed simul- 


taneously, when the first assembly returns 


of storage battery material, the principal 


items being a G-51 chloride accumulator 
element in a tank of that size, having a 


-capacity of 4,000 amperes; an F-21 ac- 


cumulator element in a tank, and an F-15 
accumulator element in a glass jar. There 
were also shown car-lighting batteries and 


oi) T 


fnew 


GENERAL View, CHICAGO ELECTRICAL SHOW, COLISEUM, JANUARY 13-25. | 


the connections to their original condi- 
tion, and the machine is ready for as- 
sembling another message. The company 
was represented by Leon I. Kahn, man- 
ager. ` 

Arthur O. Einstein, Chicago, Ill., ex- 
hibited a: number of specialties for which 
he is manufacturers’ agent, including 


“Exide” batteries for signal and vehicle 
service. The exhibit was in charge 0f 
Godfrey H. Atkin, Chicago office oe 
ager, assisted by J. M. S. Waring, ee 
engineer, and Messrs. Bauer, Marshall anc 
Rath. . 

Erwin & Company, Chicago, Ill., = 
hibited a number of specialties,- including 
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a bilge pump or seepage: ejector, a two- 
stage centrifugal pump with compression 
tank, an Erwin automatic compression 
switch, a single-stage centrifugal pump 
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Chicago, Ill., showed the “M. & R.” high- 
potential automatic cutouts. 

The Federal Electric Company, Chi- 
cago, Ill., made a very extensive exhibit 
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for open house tanks, and an electric tri- 

plex pump. Represented by O. R. Erwin, 

a Erwin, J. A. Erwin and Wharton 
ay. 


of unit electric signs, combination and 
decorative signs, and a new special couch 
light which has a number of special ap- 
plications, and which attracted a great 
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The Excelsior Suppl 
J pply Company, 
aago, Ill., showed an extensive hing of 
electrical supplies and specialties. 

The Electric Manufacturing Company, 


deal of attention. 
represented by James M. Gilchrist, H. I. 
Markham, R. B. Francis, George Otis, 
L. G. Shepard, G. G. Beck, W. J. De- 


The company was 
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vine, J. Kendrick, E. G. Tetu and T. J. 
Atkin. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., showed a very interesting 
line of type H wattmeters, forms SAA 
and SAB, for single-phase circuits; form 
MAB for multiphase circuits; prepayment 
wattmeters, and the new type KM-1 cali- 
brator for alternating currents. There 
were also shown the standard type A 
transformers, arc lamps for alternating 
and direct-current, series, multiple or 
power-circuit types, and a complete line 
of fan motors. The exhibit was in charge 
of W. S. Goll, Chicago office manager. 

The Geen Electrical Manufacturing 
Company, Incorporated, Chicago, Il., 
showed a number of electrical specialties. 

The General Compressed Air and Vac- 
uum Machinery Company, St. Louis, 
Mo., made a very striking exhibit, show- 
ing a portable wagon with a papier-maché 
full-sized horse, representing the class C 
outfit for house-to-house cleaning by 
means of compressed air and the vacuum 
system. There were also shown portable 
apparatus for cleaning railway cars, fac- 
tories, hospitals, and hand-bucket devices 
for office buildings, ete. The exhibit was 
in charge of Thomas F. Clohesey, sales 
manager, assisted by A. S. Foote, Jolin 
M. Rodger, W. H. Averill, John A. Dun- 
lap and D. Patrick. 

The General Electric Company, Sche- 
nectady, N. Y., made one of the most 
elaborate exhibits at the show, occupying 
a space of over 700 square feet in the 
centre of the Coliseum. The exhibit was 
devoted principally to cooking and heat- 
ing devices, among which were shown 
luminous radiators, coffee percolators, 
chafing dishes, water heaters, complete 
cooking and baking outfits, and flat-irons. 
These articles were shown in actual use, 
and visitors were served with electrically 
cooked delicacies in an elaborately fur- 
nished dining room. Another interesting 
feature of the exhibit was the color booth, 
in which color values were compared un- 
der various artificial lights, including the 
enclosed arc, incandescent, Nernst and 
Welsbach systems of lighting. There was 
also a large mutoscope showing views of 
the Schenectady, N. Y., works. One of 
the features which attracted a great deal 
of attention was a full-sized tile mantel 
equipped with a standard size bronze fire- 
board which was equipped with a specially 
arranged luminous radiator. This created 
a great deal of favorable comment from 
architects, contractors and central station 
men alike. 

A. Grothwell, Chicago, Ill., showed a 
full line of “Mogul” insulating paints. 

Dr. G. W. Haverstick, Chicago, Ill.. 
showed an interesting application of the 
“Ocean Breeze” fans distributing humid- 
ified air. 

Harter & Company, Chicago, Ill., made 
a demonstration of the Harter clusters 
with opal shades, and other specialties. 
The company was represented by G. A. 
poe and C. J. P. Lucas. 

e International Corres 
Schools, Scranton, Pa.y made pene 
exhibit, picturing’ thé utility of taking up 
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the Correspondence School courses, Rep- 
resented by B. H. Warren, C. E. Freelove, 
F. H. Tigue, W. M. George, Thomas Con- 
roy, J. B. Kevan, C. C. Marson, B. H. 
Nvmeyer and H. S. Hoover. 

The International Telephone Manufac- 
turing Company, Chicago, Ill., exhibited 
special loud-speaking telephones, local bat- 
tery toll line instruments, central energy 
exchange telephones, multiple and trunk- 
ing switchboards, self-restoring magneto 
drop switchboards and private plant inter- 
communicating equipments. 

The Illinois Electric Renovator Sales 
Company, Chicago, TIl, showed an im- 
proved electric vacuum cleaning process. 

The Jewell Electrical Instrument Com- 
pany, Chicago, Ill., showed a line of fif- 
teen different kinds of meters for alter- 
nating-current and direct-current service 
A special feature was a small alternating- 
current “Baby” voltmeter and ammeter. 
There were also shown a new alternating- 
current rectifier, graphite resistances, and 
a special laboratory type of students’ volt- 
meter. The company showed a combined 
voltmeter and ammeter with two ranges 
for each instrument, and a combination 
voltmeter and ammeter mounted upon a 
stand for students’ use. Represented by 
Edward W. Jewell, Oscar Adleman and 
Rav Simpson. 

The H. W. Johns-Manville Company. 
New York city. showed a line of “Victor” 
combination meters in both stationary and 
portable types, the “Linolite’ system of 
lighting, by means of which the company’s 
booth was illuminated; ashestos wood for 
switchboards, panel boards and fireproof 
barriers: “Noark” fuses and fuse devices, 
electric heating pads, friction tape, mold- 
ed mica, and “Monarch,” “Pheenix,” 
“Vulcabeston” and “Electrobestos” in- 
sulations. The company was represented 
bv H. M. Frantz, F. C. Frumveller. A. M. 
Chamberlin, A. M. Erskine, M. H. Cross- 
well, G. A. Savlor and W. F. Little. 

The Kellogg Switchboard and Supply 
Company, Chicago, Ill., made a very ef- 
fective exhibit of apparatus relating to 
all branches of telephony. There was also 
shown an oscillograph for illustrating the 
various wave-forms of pole-changers, 
magneto generators, voice currents, ete. 
The exhibit proper consisted of both com- 
mon and local battery switchboards, tele- 
phones and pole-changers, railway tele- 
phones, wal] cabinets and desk sets, and 
show-cases and display boards showing a 
complete line of small parts, such as re- 
lays, receivers, jacks, drops, ete. The 
company was represented by W. P. Booth, 
C. F. Winston, C. A. Simpson. L. J. 
Flint, G. A. Joy, G. B. Theiss, William 
Reid, A. L. Holstrom, L. R. Foote and 
C. G. Brady. 

Mathias Klein & Sons, Chicago, Il., 
showed a very attractive line of linemen’s 
tools and electrical supplies. Represented 
bv Alex J. Klein, John M. Klein, Jr., and 
Paul Herbst. 

The J. Lang Electrice Company, Chi- 
cago, TIl., exhibited an attractive line of 
switches, panel boards and switchboards. 
The particular feature of the exhibit was 
a new metering panel board showing the 
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arrangement of the terminals in connec- 
tion with a meter closet. The company 
was represented by R. S. Ripple, O. B. 
Duncan and L. Hawkinson. 

The Lindstrom-Smith Company, Chi- 
cago, Ill., showed a very interesting dis- 
play of “Red Cross” electric vibrators, and 
a new vibrating chair. Represented by 
C. O. Lindstrom and J. Mason Smith. 

The Manhattan Electrical Supply Com- 
pany, Chicago, Ill., showed a full line of 
electrical devices, including electric bells, 
dry batteries, flashlights and other special- 
ties. Represented by A. R. Johnson, 
C. H. Methot, George Holly, A. Holland, 
T. L. Parker and William Haeger. 

W. N. Matthews & Brother, St. Louis, 
Mo., showed a line of Stombaugh guy 
anchors, Hargis  cable-splicing joints, 
Kearney cable clamps, Lima jack boxes 
and plugs, Callahan cable rollers, “Hold- 
Fast” lamp guards, “0. K.” sleet cutters, 
“Easy” cord adjusters, lamp changers and 
bright reflectors. The exhibit was in 
charge of C. L. Matthews, assisted bv 
Victor L. Crawford and Orville R. 
Johann. A 

The Moline Incandescent Lamp Com- 
pany, Moline, Ill., showed a full line of itsy 
incandescent lamps, and was represented. 
by Theodore Mueller, R. H. Mills and 
C. R. Wood. 

The Monarch Electric and Wire Com- 
pany, Chicago, Hl., showed a line of Mon- 
arch weatherproof wires and cables and 
galvanized strand, National India Rub- 
ber Company’s rubber-covered wires and 
cables, lamp cord, packing-house cord, 
stage cable, Siemens and Nurnberg flam- 
ing are lamps, “Radiant” are lamps, Mar- 
queite are lamps, Bryan-Marsh incean- 
descent lamps, the Faries Manufacturing 
Company’s portables, ete. and H. T. 
Paiste specialties. The company was rep- 
resented by Louis A. Schwab, E. W. 
Kearns, H. E. Mason, B. J. Cassin, J. 
Morgan Hall, Henry Schwab and A. D. 
Gillespie. . 

The Monarch Telephone Manufacturing 
Company, Chicago, Hl., exhibited a 
switchboard and various types of tele- 
phones. Represented by E. E. Yaxley. 
J. C. Hubacher, W. H. Trimm, R. C. 
Stone, A. J. Carter, T. L. Dunlap and 
M. E. Hall. = 

The MeDowell-Stocker Company, Chi- 
cago, Ill., showed a line of machine tools, 
riveters, power punches and lathes, all 
motor driven. These were equipped with 
Lincoln, General Electric, Western Elec- 
tric and Northern motors. Represented 
by William J. McDowell. 

The McRoy Clay Works, Brazil, Ind., 
showed a line of conduits in single and 
multiple duct. Represented by C. C. 
Baird. 

The Moon Vibrator Company, Chicago, 
Tll., showed several forms of its electro- 
vibratory massage machines. 

The National Electric Lamp Associa- 
tion, Cleveland, Ohio, made a notable 
display of forty and sixty-watt tungsten 
lamps. This exhibit. covered a floor area 
of approximately 900 feet, and showed 
over 300 forty-watt tungsten lamps 
equipped with Holophane reflectors. Spe- 
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cial features were installed for demon- 
strating the high quality of light deliv- 
ered by the tungsten filament. The 
tungsten rays contain violet, indigo, blue, 
green, orange, yellow and red—in other 
words, all the colors of the sun; and the 
tungsten lamp is peculiarly efficient in 
those high-temperature colors lacking with 
the carbon-filament lamp. The quality 
of light was demonstrated by the use of 
several cabinets showing the effect of 
various illuminants upon colored fabrics, 
the effect of various color rays upon col- 
ored papers, the effect of various lamp: 
upon a Newton disc, and the effect of 
different illuminants on various colored 
pictures. The exhibit was in charge of 
P. E. Norris, George Loring and A. W. 
Freund. 

The Nungesser Electric Battery Com- 
pany, Cleveland, Ohio, exhibited a repro- 
duction six and one-half feet high and 
thirty inches in diameter of its well- 
known “1900” telephone battery. There 
was also shown a complete line of igni- 
tion batteries. The exhibit was in charge 
of Thomas G. Grier, general sales man- 
ager; H. S. Greene and H. G. Robbins. 

F. W. Pardee, Chicago, Ill., showed a 
full line of the specialties made by the 
Rock Island Dry Battery Company. the 
Wire and Telephone Company of America. 
the Electrose Manufacturing Company, 
the Peru Electric Manufacturing Com- 
pany and the Lippincott Glass Company. 

The Phenix Glass Company, New 
York city, made an elaborate display of 
portables, domes, fixtures and effects in 
art glassware. There was also a fine ex- 
hibit of the company’s celebrated “Phenix 
Quality”? inner globes for enclosed are 
lighting systems. The company was 
represented by E. H. Fox and C. F. 
Fricke. 

The Radio Telephone Company, New 
York city, made a very attractive dispiay 
of photographs showing typical applica- 
tions of the de Forest Radio Telephone 
system as established on the battleships 
of the United States Navy. Dr. de Forest 
personally conducted the demonstrations 
from the company’s booth at one end of 
the hall to the gallery at the other end of 
the exhibition building. Dunlap Smith 
president, of the company. was in attend- 
ance, assisted by a corps of representatyves. 

The John A. Roebling’s Sons Company, 
Trenton, N. J., exhibited a line of wires 
and cables of every description. Repre- 
sented by A. B. Conover and H. G. 
Wilson. 

Roth Brothers & Company, Chicago, 
Ill., showed a very attractive line of 
motor-driven blowers, exhausters, pol- 
ishers, grinding lathes, and motors an 
generators. The company was represente 
by G. A. Roth, C. H. Roth, W. J. Warder. 
Jr., E. O. Benjamin, J. B. Kadic, William 
Roth and F. O. Creager. 

The Robbins & Mvers Company, 
Springfield, Ohio, showed a very hand- 
some and effective line of fan motors and 
small motor applications adapted to sew- 
ing-machines. fan blowers and ly 
appliances. Represented by C._F. McG 
vray, president and treasurer ; 
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Porter, manager; O. F. Conklin, chief 
engineer, and W. J. Myers, secretary. 

The Stolz Electrophone Company, 
Chicago, Ill., exhibited its “Electrophone” 
for enabling the deaf to hear. Repre- 
sented by H. Stolz and Charles E. Vig- 

ars. 

The Simplex Electric Heating Com- 
pany, Cambridgeport, Mass., made a very 
elaborate display of cooking utensils and 
neating and domestic appliances. 

The Simplex Electrical Company, Bos- 
ton, Mass., made a fine displav of insulat- 
ed wires and cables. 
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is a very effective device and attracted a 
great deal of attention from central 
station men and contractors present. 
The Stromberg - Carlson Telephone 
Manufacturing Company, Rochester, N.Y., 
exhibited a full line of telephone ap- 
paratus, including switchboards and tele- 
phones of various styles and designe. 
There was also exhibited a full line of 
cord products, magnet wire, aerial and 
underground cable. The company was 
represented by A. M. Haubrich, J. J. 
Nate, W. S. Robinson, H. J. Wilms, E. C. 
Lewis, A. O. Stigherg and C. Carlson. 
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victoria, stanhope and runabout, all 
equipped with “Exide” batteries. There 
was also exhibited a Westinghouse rectifier 
outfit demonstrating the charging of elec- 
tric pleasure vehicles. The company has 
established a plan of regulating the facili- 
ties for electric charging, which is meet- 
ing with great success. Represented by 
F. S. Chapman. 

The Staats Manufacturing Company, 
Chicago, I., exhibited its automatic 
holder for telephone receivers. 

The Thordarson Electric Manufacturing 


‘ing Company, Chicago, II., made its usual 
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The Shelton — Eleetrie = Company, 
Chicago, I., exhibited three model port- 
able vibrators, an electrical hair-drier 
and other therapeutic machines. 
company was represented by G. Shelton, 
president; A. J. Crowley, manager; J. M. 
Peacock, general sales manager: A. A. 
Grimes, Harvey Johnson and Rudolph 
Basse. 

The Solar Electrie Company, Chicago. 
Wl, exhibited a full line of “Cantcen” 
illuminated lamp advertising devices. 

The Spalding-Bates Manufacturing 
Company, Chicago, TIl., showed a new 
idea in incandescent lamp removers. This 
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The Swedish-American Telephone Com- 
pany, Chicago, TII., made a very fine dis- 
play of switchhoards, desk and portable 
telephones and intercommunicating sys- 
tems and show-cases showing parts and ac- 
cessories. Represented by E. B. Over- 
shiner, president; A. V. Overshiner, sec- 
retary and general manager; J. W. Kulp 
and H. E. Jeffery. 

The Swedish Electric Vibrator Com- 
pany, Chicago, TIl., showed a line of new 
electro-vibratory machines. Represented 
by S. H. Finnev and B. L. Finney. 

The Studebaker Automobile Company, 
South Bend, Ind., exhibited an electric 


attractive exhibit of high-grade high- 
potential electrical apparatus. 

The United Clock Company, Chicago, 
Il., made a very elaborate exhibit of elev- 
tric clocks and time stampe. 

The Universal Manufacturing Com- 
pany, Chicago, Ill., exhibited panel boards 
and flat-rate controllers for central sta- 
tions, 

The United States Conduit and Con- 
struction Company, St. Louis, Mo., ex- 
hibited a new line of interlocking concrete 
conduit. This form of conduit is made 
upon the/ground and-climinates manhole 
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sections if desired. The company was 
represented by C. D. Budd, president. 

i The Vivax Storage Battery Company, 
Chicago, Ill., showed a full line of spark- 
ing and vehicle batteries, a generator for 
recharging batteries, lighting and signal 
batteries, and a board showing the assem- 
bly of grids and plates, separators, termi- 
nals, ete. The exhibit was in charge of 
Horace W. Beck, assisted by Walter Ap- 
lin, Charles W. Hayes, Sidney Williams 
and Charles Wright. 

The Vote-Berger Company, La Crosse, 
Wis., showed a complete section of. its 
new ballast common battery telephones, 
magneto express switchboards, pendant 
telephones, guy anchors and adjusters for 
incandescent lamps. The company was 
represented by A. J. Schoephoester, P. W. 
Goodman, C. D. Enochs, J. N. Wallace 
and M. I. Berger, 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., exhibited a five- 
horse-power, single-phase Wagner motor 
of. the new BA type. This motor, while 
embodying the same principles of opera- 
tion as the old-style Wagner motors, 1s m 
a new-style frame of modern design. 
There was also shown a ten-horse-power, 
three-phase induction motor and a new 
type of induction motor-starter for poly- 
phase motors, as well as the “High-Efh- 
ciency” and “Standard Lighting” trans- 
formers. The company also showed a fine 
line of switchboard and portable indicat- 
ing instruments, exhibiting some of the 
new designs which have been brought out 
during the past year. The exhibit was in 
charge of W. A. Layman, general man- 
ager; F. N. Jewett, Chicago district man- 

ager; C. B. Richardson, engineer ; C. C. 
* Warner, salesman, and Thomas T. Rich- 
ards, advertising manager. l 

The Western Electrice Company, Chi- 
cago, Ill., made a very elaborate exhibit, 
which was divided into two parts—a tele- 
phone exhibit and an apparatus and sup- 
ply exhibit. BS se 

In the telephone exhibit a full line of 
magneto and common battery switch- 
boards was displayed as well as all kinds 
of telephones, including local and common 
battery and intercommunicating sets. A 
self-restoring drop board was connected 
up and in full operation. In addition to 
the above a full line of standard construc- 
„tiom material and cable terminals was 
shown. The power apparatus and supply 
exhibit was one of the most interesting 
exhibits to be seen. 

The 400-kilowatt, sixty-cycle, three- 
phase, 2,300-volt alternator; the fifteen- 
kilowatt, 250-volt, direct-current, engine- 
type generator; a thirteen and one-half- 
volt, three-ampere ignition and battery 
charging generator; a direct-current, 250- 
volt motor direct-connected to a fifty-kilo- 
volt-ampere, sixty-cycle, 440-volt alter- 
nator furnishing light for its booth and 
power to drive back-gear, continuous- 
service, phase-wound, vertical alternating- 
current motors, stators and rotors for 
squirrel-cage and phase-wound types of 
machines of various classes attracted con- 
stant attention. A five-light testing regu- 
lator that can be used for testing series 
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alternating-current lamps during the day 
with a maximum voltage of 440, thus 
eliminating the danger to lamp repair 
men when using a larger regulator, was 
on exhibition and connected up so that 
the operation of the lamp and regulator 
was demonstrated. ‘The new Western 
Electric 440-volt, multiple alternating- 
current lamp was shown and sample 110- 
volt alternating-current and direct-current 
lamps were included in the lst of display 
lamps. This company has recently formed 
a selling arrangement whereby it becomes 
a distributor of the Beck flaming arc 
lamp and two of these lamps were on ex- 
hibition. An interesting feature of the 
supply exhibition was the new black 
enamel wire. A line of supplies manu- 
factured or handled by the company was 
also shown, including American trans- 
formers, Vulcan heating apparatus, street 
railway material, “Electrose” insulating 
material, Thomas high-tension insulators, 
Duncan wattmeters, D & W fuses and 
“Deltabeston” wire. The entire exhibition 
was in charge of G. H. Lounsberv, assisted 
by the following gentlemen: J. H. Dut- 
ton, H. S. Kurtz, H. F. Boardman, R. C. 
Kearsley, A. R. McNally, P. Jovslin, W. 
P. Hoagland, W. W. Wise, M. R. Lash, 
H. D. Harding, F. H. Van Gorder, O. O. 
Tucker, H. W. Dye, T. W. Jackson, W. W. 
Templin, W. E. Meyers, F. A. Henderson, 
R. M. Hatfield, T. H. Delaney, D. C. 
Guest, W. H. Tompkins, George Cossman, 
H. A. French, J. Goettsch, B. H. Liskow, 
C. 0. Ludlow, J. D. Edmonds, C. S. 
Boggs, S. York, W. R. Patton, H. A. 
Hoagland, W. H. Woods, H. W. Arnold, 
H. M. Post, A. M. Collins, T. H. Locke, 
A. R. Maynard, C. F. Alline, C. H. Mack- 
lin, P. G. Jones, H. B. Gilmore, H. E. 
Harkness, M. B. Minch, C. W. Holmes, 
J. T. Sweeney, J. W. Skindle, H. W. 
Sewall, E. C. Grant, H. T. Mitchell, C. L. 
Howk, T. R. George, C. H. Starkweather, 
Jr., J. H. Finley, E. M. Weir, E. Herbert, 
J. Danner, E. E. Hale, J. M. Haves, A. 
T. Stewart, W. S. Taussig, H. E. Grif- 
fin and J. IT. Gleason. 

The Woods Motor Vehicle Company, 
Chicago, Ill., made a fine exhibit of Woods 
electric vehicles. Represented by Carl J. 
Metzer, sales manager. 


There were in attendance a great 
many, manufacturers’ ,representatives well 
known in the electrical fraternity, who 
were either unattached or visiting their 
companies’ exhibitions. Among these the 
following were noticed: F. H. Gale, A. D. 
Page, Errett L. Callahan, General Elec- 
tric Company; N. C. Cotabish, C. W. Wil- 
kins, National Carbon Company; E. H. 
Haughton, J. S. Corby, J. L. Barnard, 
George G. Lockwood, F. M. Henkel, F. W. 
Godfrey, Sam Furst, Bryan-Marsh Com- 
pany; William Coale, A. M. Ryckoff, 
Sterling Electrical Manufacturing Com- 
pany; Milton Hartman, Joseph H. Cooke, 
F. M. R. Evans, J. R. C. Long, Buckeye 
Electric Company; Arthur Jones, Arthur 


Jones Company; W. H. Sinks, Duncan 
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Electric Manufacturing Company; Alex- 
ander H. Patterson, Phoenix Glass Com- 
pany; Charles Ifowe, Holophane Com- 
pany; Robert C. Lanphier, Sangamo 
Electric Company; S. E. Doane, chief en- 
gineer, National Electric Lamp Associa- 
tion; H. C. Rice, General Incandescent 
Lamp Company; E. J. Kulas and A. V, 
Hennecke, Brilliant Electric Company; 
George Cutter, George Cutter Company; 
R. L. Burton, Peru Electric Manufactur- 
ing Company; Philip R. Fisher, Con- 
dit Electrical Manufacturing Company; 
Julian Roe, Crocker-Wheeler Company; 
J. Robert Crouse, Cooperative Electrical 
Development Association; W. P. Clauson, 
Shelby Electric Company; W. R. Bonham, 
Westinghouse Electric and Manufactur- 
ing Company; J. P. Gillette, Gillette- 
Vibber Company; D. L. Markle, Mark 
Manufacturing Company; H. D. Ken- 
nedy, Sands Electric and Manufacturing 
Company; A. H. Cassidy, Charles W. 
Shonk Company; Syles R. ‘Fralich, Syles 
R. Fralich Company; J. W. Phelps, Elce- 
tro-Ad Company; E. L. Haines and A. D. 
Curtis, National X-Ray Reflector Com- 
pany; William Low, Electric Appliance 
Company; George Searing, Hart & Hege- 
man Manufacturing Company; S. M. Mc- 
Fedries, J. L. Schureman Company; W. 
HW. Gebhard; W. L. Fergus; Max Aust- 
rich, Felix Hamburger Company; J. R. 
Wiley, Standard Underground Cable 
Company; F. C. Maxheimer, Cooperative 
Electrical Development Association; H. 
B. Vanzwoll, Sunbeam Incandescent 
Lamp Company; L. L. Norman, Cleve- 
land Switchboard Company; Hugh L. 
Adams, Electric Service Supplies Com- 
pany; Edgar Switzer, W. E. Weinsheimer, 
the Weinsheimer Company; C. Wesley 
Taylor, Physicians’ Supply Company, 
H. N. Powers, R. H. Watson, J. E. Wid- 
ner, J. E. Eipper, Gould Storage Battery 
Company; W. W. Smythe, Jr., Fibre Con- 
duit Company; Walter Doolittle, Sterling 
Electric Company; G. Stuart Hill, Trades 
Exposition Association, Limited; M. 
Lobenthal, Economical Electric Lamp 
Company; H. M. Vanzwoll, National 
Electric Lamp Association; C. A. Price, 
Sunbeam Incandescent Lamp Company; 
Dudley Farrand, president National Elec- 
trie Light Association; Francis Raymond, 
Sheldon School of Correspondence ; W. H. 
Jacobs, Triumph Electric Company, 
George C. Keech, Cooper Hewitt Electrie 
Company; Edwin Irving, Sunbeam ln- 
candescent Lamp Company, Limited, 0 
Canada; C. N. Thorpe, Franklin Electric 
Manufacturing Company; J. H. Jackson, 
International Electric Meter Company; 
James Wolff, H. T. Paiste Company: 
P. J. Cratty, Thomas G. Grier Companys 
A. W. Biedler, president McRoy Cla} 
Works; R. K. Mickey, Novelty Incande 
cent Lamp Company; Myer A. ar 
Rock Island Battery Company; Joseph i 
Belden, Belden Manufacturing Company: 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


Safety Apparatus for Broken Over- 
head Conductors. 

A study is given here by P. Barré of 
the various schemes which have been pro- 
posed and tried for rendering broken over- 
head conductors harmless. The author 
divides these devices into eight groups: 
First, those which simply disconnect. the 
broken wire by the mechanical opening of 
a switch due to the falling of the wire. 
The second group contains those devices 
which form a short-circuit when the wire 
is relieved of its normal strain and in this 
way open the circuit-breaker at the cen- 
tral station. The third group includes 
those devices which open the disconnect- 
ing switch mechanically, due to the break- 
ing of a wire. In the fourth group he 
places those systems which cause a short- 
circuit whenever the main conductor 
breaks, and in this way open the circuit- 
breaker at the station. The fifth group 
contains those systems which are operated 
by an alternating current of high fre- 
quency which is superposed upon the 
main line, and which allows the circuit- 
breaker to open whenever this current is 
interrupted. In the sixth class are those 
devices which close a contact on an aux- 
iliary circuit whenever the main wire falls 
thus opening the station circuit-breaker. 
In the seventh group are systems in which 
the feeding switch is kept closed by an 
electromagnet excited from the far end 
of the line, and which allows the circuit- 
breaker to open whenever the main wire is 
broken. In the eighth group are placed 
those systems which disconnect the main 
conductor whenever a telephone or tele- 
graph wire comes in contact with it. The 
author believes that those systems com- 
prised in the seventh group are the best 
for general conditions. The only diff- 
culty is that the main switch is con- 
trolled by a current supplied from the 
far end of the main conductor. Where, 
however, there is a double track, the line 
may be cut up into sections, the two wires 
of each section being connected in series, 
thus bringing the point where the aux- 
iliary wire is connected back to the dis- 
connecting switch. In this design the coil 
18 1N circuit constantly; therefore, it must 
be designed with such resistance as to pre- 
vent excessive heating, and which will 
also allow for the usual changes in poten- 


tial without opening the switch.—Trans- 
lated and abstracted from the Bulletin de 
la Société Internationale des Electriciens 
(Paris), December. 
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The Wehnelt Cathode in a High 
Vacuum. 

A description is given here by O. W. 
Richardson of some experiments which he 
conducted with a Wehnelt cathode. When 
Dr. Wehnelt first described his experi- 
ments, using a cathode covered with lime, 
the work had been done with small cur- 
rent densities only, and the results seemed 
to indicate that the current flowing was 
independent of the gas pressure in the 
tube. Some later work carried out by 
Frederick Soddy did not seem to be in 
agreement with Dr. Wehnelt’s results, but 
in this case much larger currents were em- 
ployed. Mr. Richardson points out that 
when these larger currents are passed 
through the tube a glow appears around 
the cathode, implying that the gas itself 
is being ionized and is playing a part 
in the conduction of the current. When 
the gas pressure falls so low that this 
glow can not be maintained a sudden drop 
in the value of the discharge current takes 
place. The author does not mean to say 
that the gas play3 no part in the conduc- 
tion under all conditions, but when the 
current density is small the leak of cur- 
rent from the cathode appears to be in- 
dependent of the gas pressure at low 
pressures, and it seems unlikely that it is 
caused primarily by traces of any of the 
common gases, but is due to electrons 
thrown off by the cathode.—A bstracted 
from Nature (London), January 2. 

< 

Electrothermic Production of Iron 

and Steel. 

In the concluding section of this study 
of electrothermic production of iron and 
steel, Dr. J. W. Richards draws some in- 
teresting conclusions from the experiments 
which have so far been made. The ex- 
periments made at Livet, France, showed 
that 0.3 ton of coke was used for each 
ton of pig iron produced, but there was 
a good deal of iron and manganese re- 
maining in the slag. By raising the 
amount of coke to 0.41 ton there was still 
iron and manganese left in the slag. In 
the first case 0.226 electric horse-power 


was used for each ton of iron produced, 
and in the second, 0.475. These results 
indicate that by decreasing the amount of 
coke employed the necessary electrical 
energy should also be decreased. This is 
explained by the fact that when a smaller 
amount of coke is used a larger portion 
of this is burned to carbon dioxide, thus 
not only giving up more heat for each 
unit of carbon burned, but actually giving 
more total heat from the smaller weight 
of carbon than is produced when a larger 
amount of coke is used. The point to be 
recognized and kept in mind is that a 
given amount of iron reduced liberates a 
given quantity of oxygen. The oxygen scet 
free from the amount of ore required to 
produce a ton of pig iron is about 0.4 ton. 
If this burns carbon only to carbon mon- 
oxide, it can burn 0.3 ton of carbon, and 
it then gives off only 729,000 calories. If, 
however, this oxygen is used to burn car- 
bon to carbon dioxide, only 0.225 ton of 
carbon can be burned, but in doing this 
972,000 calories are set free. Hence, the 
important conclusion is reached that the 
less the carbon employed in the electric 
furnace for reducing iron ore the more 
heat will be produced by the combustion 
of this, and the less electrical energy will 
be required for the reduction. This is, 
of course, within the limits of using 
enough carbon to give complete reduction. 
The keynote to economy in furnace reduc- 
tion is the reduction of the carbon in the 
charge to the lowest possible minimum. 
Since this will coincide with the largest 
possible production of carbon dioxide in 
the furnace gases, an analysis of the escap- 
ing gases will give an idea of the condi- 
tion of operation of the furnace. Dr. 
Richards concludes by saying that while 
the present types of furnace are imper- 
fect, they give promise of great improve- 
ment in the future; that they are no 
more like the electrical furnace, which 
is shortly to be, than the old charcoal iron 
furnace is like the modern enormous blast 
furnace. There are two centuries of de- 
velopment between these two types of fur- 
nace, but he thinks that there will be not 
more than twenty years before the electric 
furnace has made similar progress.—A b- 
stracted from the Journal of the Franklin 
Institute (Philadelphia). January. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Gasolene-Electric Car for 
Railway Service. 

The accompanying text and illustra- 
tions describe a gasolene-electric car which 
has been designed by the General Elec- 
tric Company to meet railway service 
conditions. 

The car is of the combination type, 
and comprises one ordinary passenger 
compartment, a smoking room, baggage 
room, engine room, toilet and observation 
compartment. The car is single-ended, 
having the controlling apparatus situated 
in the engine room. The length over all 
is fifty fect, the length of engine room 
nine feet six inches, and the seating 
capacity is forty-four. The total weight 
of car and trucks, fully equipped, is thir- 
ty-one tons. The shape of the ends is 
parabolic, to reduce the air resistance to 
a minimum when traveling at high 
speed. The general shape of the car will 
be seen by reference to the illustration, 
Fig. 1. The exterior of the car is of steel 
plate, while the interior is finished with 
selected Mexican mahogany. No wood is 
used in the engine compartment. The 
floors of the passenger and baggage com- 
partments consist. of two layers of wood 
with paper between, armored on the 
under side with steel plates. The under 
framing is of a very rigid construction. 
The centre sills consist of six-inch 
I-beams, and the outside sills are six-inch 
channels, and these are braced diagonally 
to lend greater rigidity. The car body 
was built by the Wason Manufacturing 
Company, Springfield, Mass. 

The gasolene engine (Fig. 2), is 
direct-coupled to a ninety-kilowatt, direct- 
current generator, which furnishes cur- 
rent at a variable potential. This cur- 
rent is fed to the motors through the 
medium of the control system by which 
the voltage of the generator may be gov- 
erned according to the requirements. The 
two motors are of the GH-72-A type, each 
rated at sixty horse-power. 

The engine was designed and built by 
the General Electric Company with spe- 
cial reference to the requirements peculiar 
to gasolene-electric cars. When running 
at 550 revolutions per minute, it develops 
100 horse-power, and has a greater capac- 
ity at increased speeds. There are eight 
cylinders, each of which is eight inches in 


MECHANICAL APPARATUS 


diameter, and has a stroke of seven 
inches. The cylinders are placed at 
ninety degrees to one another, or at an 
angle of forty-five degrees to the verti- 
cal. ach cylinder is composed of one 
piece, being a casting of very soft finc- 
grain cast iron. Each casting is self- 
contained and includes the water jacket. 
All of the crank-pins lie in the same 
plane, the two centre pins occupying the 
same angular position, while the two out- 
side crank-pins are set at 180 degrees to 
the centre crank-pins. This arrangement 
of cranks with cylinders set at ninety de- 
grees to one another gives a very satis- 
factory system for balancing purposes. 
Two connecting rods are coupled to each 
erank-pin. 

All of the valves, both admission and 
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nests of radiating tubes; these, being of 
the spiral-fin pattern, ‘give a cooling 
surface of approximately 1,300 square 
feet. Each pair of engine cylinders is 
connected to one nest of tubes, and the 
four nests are in turn connected by means 
of three copper pipes. 

The gasolene is stored beneath the car 
in a large steel tank, having a capacity 
of ninety gallons, and is raised to a small 
auxiliary tank in the cab by means of a 
diaphragm pump. The gasolene is fil- 
tered in transit from the tank to the 
pump. The auxiliary tank is provided 
with a float to register the height of the 
gasolene, and a glass tube somewhat sin- 
ilar to a sight-feed lubricator. The gas- 
olene is fed by gravity to the carbureter. 

Forced lubrication is used and for this 
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Fia. 1.—GENERAL ELECTRIC GASOLENE-ELECTRIC CAR. 


exhaust, are actuated by one cam-shaft 
which is driven from the main engine 
shaft by two gear-wheels with the cus- 
tomary two-to-one reduction. 

There are two carbureters of the float- 
feed type. The ignition system is of the 
high-tension type; a separate coil is pro- 
vided for each cylinder. These coils are 
energized by means of a small accumula- 
tor. 

Considerable difficulty has been experi- 
enced in starting gasolene engines of this 
size heretofore, but in the present in- 
stance a special breech-block mechanism 
has been provided which fires a charge of 
black powder into one of the cylinders, 
and this has proved a most effectual way 
of overcoming these difficulties. 

The cooling system for the cylinders 
operates on a thermo-siphon principle. 
The radiator, which is situated on the roof 
of the car, is divided into four separate 


purpose there is a nest of pumps operated 
from the main shaft. One pump is pre 
vided for each of the main bearings and 
another oils the cams and cam mechan- 
isms, the duty of this latter pump bemg 
to keep the cam-shaft tunnel filled with 
oil; the oil on leaving the tunnel flows 
over the reduction gears and thence to 
the crank chamber. All of the oil wed 
for lubricating purposes similarly flows to 
the crank chamber, from whence it ca 
be drained. The big ends of the connect 
ing rods are lubricated by scoops which 
dip into the oil in the bottom of the 
crank chamber. 

The generator is a General Electric, 
ninety-kilowatt, eight-pole, separately & 
cited unit, which has been specially de- 
signed with a view to procuring the light- 
est possible machine for the necessa" 
output, and at the same time keeping i 
temperature rise reasonable! It is provi 
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ed with commutating poles. The normal 


. pressure when running at 550 revolutions 


per minute is 250 volts, at which time the 
current will amount to 360 amperes; but 
at starting a current of 800 amperes can 
be secured at a corresponding decrease in 
voltage. 

The total weight of the generator, in- 
cluding exciter, is only 2,740 pounds, 
while a standard machine of this output 
weighs 8,800 pounds. As is only natural 
in a machine where the weight has been 
so materially reduced, the temperature 
rise is higher and the efficiency lower than 
in standard apparatus of the same output. 
The higher temperatures are fully pro- 
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armature mounted directly on the arma- 
ture shaft of the main generator and its 
field yoke supported by the bearing brack- 
ets, enabling it to fit under the back ends 
of the generator-armature windings. 
The speed of the motor is governed by 
a potential control, the generator being 
separately excited and the terminal volt- 
age of the motors being varied by means 
of a rheostat in series with the excit- 
ing circuit. The armature circuit of the 
main generator comprises the armature, 
fuse, two contactors in series, reverser, 
and the two motors. The motors are con- 
nected in series or in parallel, according 


GASOLENE Motor DIRECT-CONNECTED TO NINETY-KILOWATT, DIRECT-CURRENT 
GENERATOR. 


vided for by the type of insulation em- 
ployed. There is no paper or muslin used 
anywhere in the machine. The armature 
coils are insulated with mica, the inter- 
polated pole coils with asbestos, and the 
field coils are wound with enameled wire. 
The armature leads to the commutator 
are riveted, as well as soldered, although 
the precaution has been taken to use pure 
tin for soldering, which has a melting 
point of over 200 degrees centigrade. Air 
ducts of ample dimensions are provided 
to insure a large volume of air being cir- 
culated through the core. The efficiency 
18 eighty-eight per cent, being only about 
three per cent lower than a standard ma- 
chine having a temperature rise of thirty- 
five degrees centigrade. 

The exciter is a three-kilowatt, seventy- 
volt, shunt-wound machine, with its 


to the position of the controller handle, 
and they are grounded to the truck frame- 
work, while the solenoid coils for operat- 
ing the contactors are energized by a 
storage battery floating across the field 
circuit. The reverser is operated as usual 
by a separate reverser handle on the con- 
troller. 

A storage battery which floats on the 
exciter circuit is used for supplying the 
lighting circuits, and its charging and dis- 
charging is controlled by means of a re- 
verse-current relay which permits the 
lamps to be supplied directly from the 
exciting circuit or from the storage bat- 
tery, according to the voltage of the ex- 
citer circuit. A Tirrill regulator is em- 
ployed for regulating the voltage on the 
lighting circuit. These arrangements 
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enable the car lamps being used when the 
engine is at rest. l 

The master controller, which has some 
unique features, is of type C-44, and gives 
seven steps with the two motors connect- 
ed in series, and eight steps with the 
two motors connected in parallel. It is 
provided with four handles, three of which 
are mounted one above the other on con- 
centric shafts. The function of the top 
handle is to advance and retard the igni- 
tion of the engine, the second controls 
the throttle of the engine, while the third 
handle controls the generator field re- 
sistances and the contactors, which estab- 
lish the circuit for the motors, besides 
transposing the motor connections from 
series to parallel. The fourth handle 
operates the reversing switch and controls 
the direction of rotation of the motors. 

The car is heated by passing part of 
the exhaust gases through pipes suitably 
located in the car body. 

The car is provided with a straight air- 
brake equipinent and the air is supplied 
hy means of a compressor which is direct- 
connected te the engine. Hand brakes 
are also provided. 

The trucks were constructed by the 
They 
are of the swing-bolster type. and have 


American Locomotive Company. 


Wheels thirty-six inches in diameter. One 
motor is mounted on each truck, 

The interior of these ears can be de- 
signed to suit any requirements or serv- 
ice, Cars of this type are available for 
use as private cars, with sleeping and din- 
tng accommodations; as inspection cars, 
wrecking cars, and baggage cars, ete. 
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Electrical Suppiies for the 
Navy Department. 


The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., 
on February 4, for the following 
11,000 feet braided 


rubber-covered conductor, for delivery at 


electrical supplies: 


Puget Sound, Wash.; 1,350 miscellaneoug 
fuses, 150 pounds cut and uncut mica, 
150 pounds niicanite plate, miscellaneous 
spare parts for Lundell desk fans, for 
delivery at Mare Island, Cal.; 1,000 
pounds annunciator wire, 500 yards flex- 
ible silk-covered lamp cord, miscellaneous 
electrical supplies, one resistance box and 
Wheatstone bridge, 2,700 pounds miscel- 
lancous copper wire and three induction 
motors, for delivery at New Orleans, Ia. ; 
seventy-seven recording wattmeters, for 
delivery at-Annapolis, Md. 
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New Model of the Cooper 
Hewitt Lamp. 


The 1908 model of the Cooper Hewitt 
lamp has a number of improvements 
which add much to the commercial value 
_ of the lamp, as in it have been incor- 
porated several mechanical and electrical 
improvements as a result of the experi- 
ence gained during the last five years. 

The general form of the tubes of the 
several types of lamp remains the same, 
together with the quality and the high 
efficiency as a producer of light. The 
improvements which have been made arc 
for the most part in the auxiliary ap- 
paratus and the method of installation. 
The new design makes it possible to han- 
dle each lamp outfit as a unit, and has 
simplified the hanging of the lamp. The 
changes have been improvements in the 
method of manufacture and in the assem- 
bling of the auxiliary apparatus. The 
new casing of this apparatus resembles 
the housing of an arc lamp, being cylin- 
drical in form, as shown in Fig. 1, and 
about eight inches in diameter and ten 
inches high, with the supply wires enter- 
ing binding-posts at the top. The cover 
is hinged and may be thrown back, fur- 
nishing ready access to the parts of the 
apparatus. The lamp rod which supports 
the lamp tube is attached directly to the 
auxiliary by a pivot screw. 

The hanging and connecting of the new 
lamp is extremely simple. A ceiling plate, 
a short threaded pipe nipple, and an in- 
sulating joint are furnished with each 
lamp outfit. These are fastened to the 
ceiling, and the auxiliary is screwed to 
the insulating joint. Where it is neces- 
sary to hang the lamp at some distance 
from the ceiling, a pipe or conduit of the 
proper length may be used between the 
plate and the auxiliary. Where lamps 
are hung from outlet boxes, the ceiling 
plate may be dispensed with. When de- 
sired, the lamp may be hung from a wire 
rope by screwing a hook to the insulating 
joint and properly guying the lamp so 
that it will not swing. 

The performance of the mercury-vapor 
lamp depends directly upon the auxiliary 
apparatus. In the new auxiliary the 
number of parts has been reduced, and 
the design and manufacture of them im- 
proved. The new parts are readily re- 
placed or repaired. The ballast, or ad- 


juster, is made with a standard plug base, _ 


and screwed into an Edison socket. The 
inductance coils are thoroughly insulated, 
and the resistance is entirely embedded 
in an enameled-coated spool which pro- 
tects the wire against the deteriorating 
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effects of gases and dampness. The re- 
sistance. spool has two binding-posts so 
that the lamp may be adjusted to the 
actual voltage of the supply. All stand- 
ard Cooper Hewitt lamps are made for 
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MERCURY VAPOR LAMP. l 


either 110 or 220 volts; the resistance 
spool furnishes what little adjustment is 
necessary in the particular group for 
which the lamp is intended. 

Close regulation of the supply voltage 
is not necessary to the successful perform- 


AUXILIARY APPARATUS, CASING REMOVED. 


ance of the lamp, as the ballast and the 
inductance coil compensate for ordinary 
fluctuations. Standard series lamps are 
operating satisfactorily on power circuits 
of 500 to 600 volts. 
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Steam Turbine and Generator 
for Washington Paper Mill. 
After installing an electric generating 
unit and operating a portion of its plant 
with motor drive, the Everett Pulp and 
Paper Company, proprietor of a large 
mill at Everett, Wash., noted for the 
quality of its output, recently decided that 
the economies effected by this system, as 
well as numerous other advantages, war- 
ranted it in putting the entire plant on 
the same basis. 
` Accordingly the president and general 
manager of the company, W. H. Howarth, 
on his return from an extensive trip 
abroad, visited the leading industrial 
centres of the East, accompanied by T. H. 
McDonald, his chief engineer, with a view 
of deciding upon the best type of prime 
mover to use; and, after observing the 
operation of various standard machines, 
particularly in the light of his European 
experience, Mr. Howarth concluded to 
purchase a steam turbine, having 500 kilo- 
watts’ capacity, of the improved type built 
by the Allis-Chalmers Company. During 
Mr. Howarth’s investigation, which in- 
cluded the inspection of numerous instal- 
lations of these units, as well as a visit to 
the shops at West Allis, near Milwaukee, 
where many turbines in various stages of 
construction were carefully examined, the 
question most thoroughly gone into by 
Mr. Howarth was that of “reliability,” 
Mr. Howarth having some doubt as to 
whether the steam turbine could be suffi- 
ciently depended upon as a prime mover 
for the service required in his company’s 
mill. The builder was able, however, to 
point to a large number of its turbines 
installed not only in electrical railway 
and lighting plants, but also in industrial 
works of various kinds, ranging from fac- 
tories where the load is comparatively uni- 
form and steady to steel mills where it 
fluctuates widely and with great rapidity 
during continuous twenty-four-hour op- 
eration; and the results demonstrated 
were such as to leave no doubt in Mr. 
Howarth’s mind as to the dependence to 
be placed on these units even under the 
most severe conditions of service. 


E 
A Correction. 

In the issue of the ELECTRICAL REVIEW 
for January 11, on page 77, an error 
occurred in the matter descriptive of the 
J. L. Schureman Company, Chicago, Ill. 
It was there stated that the company had 
its origin in the year 1903. This should 
have read “1893,” making the company 
fifteen years old instead of five. The date 
of incorporation, which was given as 1901, 
should have been 1904. 
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An Electric Dynamometer. 


A dynamometer of the electric-absorp- 
tion type, manufactured by the Sprague 
Electric Company, 527 West Thirty- 
fourth street, New York city, is shown in 
the accompanying illustration. In the 
ELEcTRICAL Review for September 7, 
1907, a description was given of this type 
of dynamometer as constructed in sizes of 
from ten to 100 horse-power. The dyna- 
mometer shown herewith is constructed for 
testing engines varying in size from one 
to ten horse-power. The principle of 
operation is, however, the same as that 
of the larger apparatus. 


ELECTRICAL REVIEW 


The reaction set up when the latter is 
delivering current tends to drag the field 
frame around in the same direction of 
rotation, but this drag is balanced by 
means of weights placed on an arm bolted 
to the field frame. The load is varied by 
varying the output of the generator, 
which may be done by varying the absorb- 
ing resistance or by adjusting the field 
excitation. When a balance is secured 
the weight on the lever arm is noted, the 
speed of the engine is observed, and a 
calibration curve gives immediately, with- 
out any calculation, the horse-power out- 
put of the engine. This operation is so 


THE SPRAGUE ELECTRIC DYNAMOMRETER. 


These dynamometers are intended for 
giving instantaneous valucs of the brake 
horse-power of any engine, motor, pump, 
or other tool which may be placed upon 
the testing frame. The principle made 
use of is the magnetic reaction set up be- 
tween the armature and fields of a 
dynamo. The machine to be tested is 
lined up with the armature-shaft of the 
generator and attached thereto, and when 
set in motion drives the armature in the 


usual way. The generator frame is car- 


ried on’ trunnions mounted in ball bear- 
ings, which allow the field magnets to 
move concentrically with the armature. 


simple that any mechanic may conduct 
the tests accurately and without difficulty. 

The dynamometer may be used for ob- 
serving instantaneous values of the output 
of the engine or for operating the latter 
for a running test, the design of the gen- 
erator being such that it will deliver ten 
horse-power continuously without excess- 
ive heating. When such a test is being 
conducted the output of the dynamometer 
may, if thought desirable, be delivered to 
the lighting or power circuits of the shop 
where the test is being conducted, thus 
saving the energy which would otherwise 


be lost. 
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Electrical Oscillations on 
Helices. 


It is usually assumed that when elec- 
trical oscillations are excited on long 
helices that the oscillations are of a defi- 
nite frequency, corresponding either to 
the fundamental or one of the harmonics 
of the helix used. In an article in the Lon- 
don Electrician (January 3), C. J. Wat- 
son finds this is not the case when the 
helices are excited by electrostatic induc- 
tion. In fact, if it be attempted to pro- 
duce an oscillation on the helix correspond- 
ing to one-fourth wave-length, it will be 


found that the node of potential will not 


be at the end where the oscillations are ex- 


cited, but at a little distance from it, and 
this distance will vary with the capacity of 
the inducing arrangement. The experi- 
ments were conducted with a helix 189 
centimetres long, having about 8,500 turns 
of copper wire. This was connected to an 
oscillating circuit and the latter was 
varied until resonance was obtained in the 
helix, which was shown by a vacuum tube, 
one end of which was connected to the 
earth, the other end being directed toward 
the helix. It was found by varying the 
capacity interposed between the helix and 
the oscillating circuit that the distance of 
the node from the end could be changed. 
In each case it was necessary to change 
the inductance of the oscillating circuit in 
order to obtain the best effect. When the 
coupling capacity was large the separation 
of the node of potential from the end of 
the helix was slight. Cutting out this 
condenser moved the node nearly to the 
centre of the helix. Similar results were 
obtained when higher harmonics were pro- 
duced, and when the free end of the helix 
was connected to the ground. 
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An Automatic Shoe-Cleaning 
Company. 

An electrical shoe-cleaning company 
has been established by the Westmoreland 
Automatic Shoe-Cleaning Machine Com- 
pany in New York city. The company has 
quite an extensive establishment in the 
theatre district of the city, and it is its in- 
tention to establish similar places in differ- 
ent parts of New York and other cities, By 
the insertion of a nickel in the slot one 
shoe is first polished by revolving brushes 
driven from a small motor. The machine 
stops automatically and a signal is given 
to insert the other boot. On pressing a 
button the motor is again started and the 
polishing process is completed. 
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DOMESTIC AND EXPORT. 

ELECTRIC ROAD FILES MORTGAGE—The Paducah (Ky.) 
Southern Electric Railroad Company has filed a mortgage to the 
Windsor Trust Company, of New York, for $2,000,000. The final 
survey of the road from Mayfield to Paducah is under way. 


NEW OKLAHOMA INTERURBAN—A charter has been issued 
by the secretary of state of Oklahoma to the Fort Smith, Checotah 
& Shawnee Interurban Railway Company, with $500,000 capital 
stock, and headquarters at Checotah, It proposes to build an electric 
line 160 miles in length, from Fort Smith, Ark., to Shawnee, via 
Checotah. 


TROLLEY MERGER APPROVED—Governor Stuart has ap- 
proved the merger of four trolley lines in Northampton county as 
the Easton Transit Company, with a capital of $2,000,000. The com- 
panies are the old Easton Transit, Easton & Bethlehem Transit, 
Easton, Palmer & Bethlehem and Northampton Central. H.R. Fehr, 
Easton, is president, and S. H. Sargeant, Philadelphia, secretary and 
treasurer. 


WESTERN ONTARIO VOTES FOR NIAGARA POWER—The 
power by-laws submitted throughout Western Ontario to enable the 
various municipalities to participate in the project of the Hydro- 
Electric Commission for the distribution of Niagara power in the 
region between the falls and points as far west and northwest as 
St. Thomas and Stratford were, generally speaking, carried by large 
majorities, being defeated in only one industrial centre, Ingersoll, 
where a proposal to spend $50,000 on the purchase of the Ingersoll 
Light Company’s plant was defeated. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY. TO 
VOTE ON NEW STOCK ISSUE—At the annual meeting of stock- 
holders of the Southern New England Telephone Company, on 
January 28, a proposal will be voted upon to authorize new stock 
to an amount of $2,000,000 to extend and develop the company’s 
business on such terms as the directors shall determine. The 
authorized capital stock is $10,000,000, and the amount now out- 
standing is $8,000,000. The stockholders will also be asked to 
authorize an increase in the number of vice-presidents. 


GEORGIA RAILWAY AND ELECTRIC—The annual statement 
of the Georgia Railway and Electric Company shows an increase of 
100 per cent in cash fares during the last five years. The cash- 
fare receipts last year were $1,819,270, compared with $940,006 five 
years ago, the time of the consolidation of the two trolley systems 
in Atlanta. During the past year the company carried 46,000,000 
passengers under its universal transfer system, and spent $1,000,000 
in improvements and extensions. Under a recent ruling of the 
Georgia Railroad Commission, all city employés, who have heretofore 
ridden free, must pay fares, including firemen and policemen. 


RECEIVERS ASKED FOR ELECTRIC ROADS—Application has 
been made to Supreme Court Justice Mills, at White Plains, N. Y., 
for the appointment of temporary receivers for the West Chester 
Electric Railway Company and the Yonkers Railroad, pending an 
order to show cause why the two corporations should not be dis- 
solved. According to the petitions filed in the court, the two 
corporations, counting their bonded indebtedness, owe more than 
$5,000,000. Justice Mills in his order directs that all persons hav- 
ing any interest in or claims against the company shall show 
cause before George W. Alger, of 73 Nassau street, New York city, 
who is appointed referee, on March 9 next, why the corporation 
should not be dissolved. A similar order in the Yonkers trolley 
road proceedings was also made. 

LEGAL NOTE. 

OBLIGATION OF TELEGRAPH COMPANY—A telegraph com- 
pany is held, in Klopf vs. Western Union Telegraph Company 
(Tex.), not to perform its obligation merely by attempting to 
deliver a telegram in the suburb of a city to which it is directed, 
where its office is in the city, and the true address, which is 
within its delivery limits, could be ascertained by the exercise 
of reasonable diligence. 


TELEPHONE AND TELEGRAPH. 


BATAVIA, OHIO—Receivers have been appointed for the 
Citizens’ Telephone Company, of Batavia. The company’s capital 
stock is $150,000. It controls 1,000 telephones, has eleven exchanges 
and 250 miles of wire. The applicant for receiver stated that the 
company oWed $21,000. The failure is attributed to low rates for 
service and increased operating expenses. 


PHILADELPHIA, PA.—At the Keystone Telephone Company’s 
annual meeting in Camden, the directors were reelected. The com- 
pany has used surplus earnings for betterments and extensions. 
The purchase of the Eastern Telephone Company, of Camden, cost 
$300,000, of which $30,000 has been paid off. For the six months 
ended December 31, 1907, the surplus over fixed charges was $542,598. 


SCRANTON, PA.—A county telephone company to be known as 
the Chapman Lake Telephone Company has been organized and a 
charter granted it by the governor. It is capitalized at $5,000. The 
company proposes to operate lines for the use of individuals, firms 
and corporations and do a general telephone business. The route 
has been mapped out to begin in Jermyn borough, extending along 
Rush Brook road through Mayfield, Carbondale and Scott townships, 
leading to Chapman Lake and then on through Greenfield and Tomp- 
kinsville townships. The company will also string lines through the 
adjoining townships of Benton and North Abington. The directors 
of the company are: J. Nelson Graves, A. B. Winter, Lewis E. 
White, David White, Charles F. Baker and John M. Graves. 


MONTPELIER, VT.—The annual meeting of the Orange County 
Telephone Company was held on January 7 in Chelsea. The reports 
of the secretary-treasurer, R. H. Williams, showed that the company 
had enjoyed a very prosperous year and, considering the amount 
of new construction work done, is in excellent condition. The com- 
pany added about 200 new telephones, strung about 150 miles of 
new wire, built new trunk lines from Randolph to Northfield, 
Montpelier to Northfield, and is building trunk lines from 
Montpelier to Barre, Montpelier to Worcester and Montpelier to 
Plainfield. When the line is completed to Worcester it will have & 
metallic circuit by the way of Woodbury to St. Johnsbury. The 
Barre line will be finished in a short time. It was voted to reduce 
the number of directors from nine persons to five. The following 
were elected: C. S. Spear, of West Corinth; E. H. Kennedy, of 
Chelsea; A. E. Covell, of Montpelier; Dr. E. E. Ellis, of Brookfield, 
and Harry Daniels, of East Montpelier. Following this meeting the 
directors organized and elected officers as follows: President, E. H. 
Kennedy, of Chelsea; vice-president, C. S. Spear, of West Corinth; 
secretary-treasurer, R. H. Williams, and auditor, Stanley C. Wilson, 
of Chelsea. 


ROCK ISLAND, ILL.—The annual meeting of the Crescent Tele 
phone Company, the mutual line which covers the upper end of 
Rock Island county and the southern part of Whiteside county, was 
held at Joslin on January 6. There were 200 present. President 
W. H. Whiteside presided and reports of officers were read. The 
treasurer submitted figures which showed that the income of the 
company was $3,817.21 last year, while the expenses were $4,940.97. 
To pay the indebtedness and provide for future needs it was voted 
to increase the annual dues from $2.50 to $5. It was also voted to 
increase the capital stock from $12,500 to $25,000 and the number 
of shares of stock from 500 to 1,000. There were seventy-two new 
members received during the year and the total membership was 497, 
leaving but three more members admissible under the old rules. 
The company now has 600 miles of wire. The following officers were 
elected: President, W. H. Whiteside, Joslin; vice-president, George 
Mason, Erie; treasurer, E. H. Hanson, Hillsdale; secretary, A. A. 
Matthews, Erie. Directors: William Zeigler, Hampton; William 
Farber, Port Byron; D. W. Mumma, Zuma; Jerry Pearsall] and 
Joseph Dillon, Canoe Creek; Mr. Seegur, Erie; Mr. Bade, Newton; 
Robert James, Benton. 
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ELECTRIC RAILWAYS. 
FORT COLLINS, COL.—Street-car service has been inaugurated 
on the Fort Collins division of the Denver & Interurban Railway. 


BRUNSWICK, GA.—Construction will be started immediately, 
it is said, by the City & Suburban Electric Railway Company on its 
proposed lines. 


NAPA, CAL.—The San Francisco, Vallejo & Napa Valley Elec- 
tric Road has formally opened for traffic its extension from this 
city to St. Helena, eighteen miles north. 


NEW IBERIA, LA.—H. R. Fine, superintendent of construction 
of the Bayou Teche Electric Light and Railway Company, states 
that work on the road will commence immediately. 


BOSTON, MASS.—The railroad commission has approved of an 
issue of $25,000 additional stock by the Concord, Maynard & Hudson 
Street Railway Company, to be issued at $100 per share. 


ATLANTA, GA.—It is reported that Joel Hurt, a prominent 
trolley-line builder, will soon begin the construction of an electric 
interurban, line from Atlanta to Decatur, a distance of six miles. 


AMERICUS, GA.—A. N. Walker, the newly elected president of 
the Americus Railway and Light Company, has announced that he 
will begin at once the construction of proposed electric lines in 
this city. 


HARRISBURG, PA.—The Lancaster & York Furnace Trolley 
Company, which is a part of the new system on the lower Susque- 
hanna, has increased its bonded debt $150,000, according to a 
statement filed at the capitol. 


MINEOLA, L. I.—The New York & North Shore Traction Com- 
pany has made application to the Nassau county supervisors for 
a franchise to build a trolley from Mineola to Westbury. The board 
fixed January 27 for a hearing on the application. 


EVANSVILLE, IND.—P. J. Kolb, of Mt. Carmel, Ill., announces 
that at a meeting held recently at Olney, Ill, a company was 
organized to build a traction line from Olney to Mt. Carmel and 
finally to this city, crossing the Wabash river at Mt. Carmel. 


ALLIANCE, OHIO—At the Stark Electric Railway annual elec- 
tion C. R. Morley, David Morrison, E. Wiebenson, F. Strauss, William 
Grief, E. F. Cook and H. Boemke, all Cleveland men, were named 
directors. Mr. Morley was chosen president, and C. M. Mowry super- 
intendent. 


KENOSHA, WIS.—The last consignment of material for the ex- 
tension of the Kenosha Electric Railway Company has arrived and 
work will be started as soon as practicable. The road is owned by 
A. C. Frost, of Chicago, who is president of the Chicago & Milwau- 
kee Electric line. The franchise of the company was recently 
extended by the council. 


SHAMOKIN, PA.—At the annual meeting of the stockholders 
of the Shamokin & Edgewood Electric Railway Company the fol- 
lowing officers and directors were elected: Monroe H. Kulp, presi- 
dent and general manager; G. Gilbert Kulp, vice-president; M. H. 
Barr, secretary and treasurer; D. C. Kaseman, H. W. Shuman, W. J. 
Wiest and Jerome Reed, directors. 


NEWPORT, WASH.—The survey of the electric road from Priest 
river to Priest Lake has been completed and it is reported that 
the scheme has been financed and the road will be constructed dur- 
ing the coming year. It is probable that the Spokane and Newport 
line will be extended from this city to Priest river and will thus 
afford a through line from Spokane to Priest Lake. 


ROCHESTER, N. Y.—At the annual meeting of the Rochester 
& Suburban Railway Company, a subsidiary of the Rochester Rail- 
way Company, directors were elected as follows: Horace E. An- 
drews, William K. Vanderbilt, Jr., E. V. W. Rossiter, A. H. Harris, 
John Carstensen, W. C. Brown, W. N. Kernan, George W. Archer 
and Charles T. Chapin. This is the road to Sea Breeze and Sum- 
merville. 


NEW YORK, N. Y.—Announcement is made that Francis A. 
Stratton has purchased the Putnam & Westchester Traction Com- 
pany’s trolley line from Peekskill to the Putnam county line. The 
road will form an important link in connection with the plan of 
Mr. Stratton, who now controls a line from Peekskill to Ossining 
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and who will build a trolley road from there to Pleasantville, 
White Plains and Mount Vernon. 


MIDDLEBURY, VT.—At the annual meeting of the Champlain 
Valley Traction Company directors were elected as follows: R. W. 
McCuen, R. H. Noonan, O. A. Smith, Frank Allen, W. A. Jennings, 
C. M. King, S. E. Smith, S. W. Ward and J. C. 8. Hamilton. The 
directors organized as follows: President, Frank Allen, of Fair 
Haven; vice-president, O. A. Smith, of Addison; secretary, S. W. 
Ward, of Shoreham; treasurer, R. W. McCuen, of Vergennes. 


CANTON, ILL.—At the annual meeting of the stockholders of 
the Illinois Central Electric Railway five directors to succeed those 
whose terms had expired were elected as follows: S. W. Furry, T. B. 
Bass, J. V. Brokaw, G. W. Gaddis, of Fairview, and George W. 
Chandler. The directors holding over are: J. L. Andrews, C. L. 
Whitnah, G. W. Shawver, J. E. Shafer, R. F. Henkle, M. W. Rafferty, 
L. W. Morton, E. A. Heald, W. D. Plattenburg and William Hanlon. 


HOUGHTON, MICH.—The Calumet & Lac la Belle Traction Com- 
pany has started active operations on its line. A force of men was 
set to work at the Mohawk end of the new line and will work toward 
Calumet. Operations are to be pushed vigorously until such a time 
as the entire line is completed from Mohawk to Calumet. Later 
plans will be made for the extension to other points in Keweenaw 
and Houghton counties, and ultimately the tracks will be continued 
to Lac la Belle. 


ALLENTOWN, PA.—The Franklin & Towamensing Street Rail- 
way Company, which has a charter for the building of a street 
railway from Slatington to Lehighton, through Palmerton and 
Bowman’s, has opened an office at Slatington, and has engaged I. W. 
Cramp, of Harrisburg, a civil engineer, to begin at once the pre- 
liminary surveys. It is likely that this year will see at least a 
portion of the road built and in operation. Several Allentown 
capitalists are interested in the company. 


PADUCAH, KY.—The surveys for the proposed interurban line 
between Paducah and Mayfield have been completed and the engi- 
neers are now at work on maps and estimates. Two routes were 
surveyed, one of which parallels the Illinois Central Railroad. The 
Paducah Southern Electric Railway Company, which proposes to 
construct the road, claims to have arranged to float its bonds, and 
will start work in a short time. The company expects to be operat- 
ing cars by the middle of the summer. The rights of way have 
been secured. : 


PUYALLUP, WASH.—At a mass meeting the people expressed 
themselves in favor of giving the Tacoma Railway and Power Com- 
pany an extension of four months to build the line between Tacoma 
and Puyallup; that $30,000 be expended in construction before June 
19, 1908; that the contract for the bridge over the Puyallup river 
be let within thirty days; that a bond of good faith in the sum of 
$1,000 be furnished by the company, all to be forfeited to the city 
of Puyallup in case of non-compliance with the terms of the 
franchise. 


MASSILLON, OHIO—The Massillon, Wooster & Western Elec 
tric Line, the title of the new line which is headed by Col. C. V. 
Hard and other Wooster citizens, has started active work surveying 
the line. These directors were elected: C. V. Hard, M. L. Smyser, 
Nick Amster, A. J. Heiler, of Orrville; John C. Schultz, E. S. Landis, 
A. D. Metz, H. H. Freedlander and D. F. Griffith, of Orrville. The 
directors organized by the election of officers as follows: President, 
C. V. Hard; vice-president, M. L. Smyser; secretary, E. S. Landis; 
treasurer, Nick Amster, 


NORWALK, OHIO—The project of a new electric road from 
Bucyrus to New Washington has been revived at Bucyrus by J. L. 
Weadock, of Toledo. The Buckeye Traction Company, which has a 
private right of way between Bucyrus and New Washington, is 
seid to have disposed of its interests to the Sandusky, Norwalk 
& Mansfeld Electric Railway Company, which may mean the re 
vival of the proposed road from Chicago Junction to New Wash- 
ington and Bucyrus, on which considerable preliminary work was 
done a year or more ago. 


BOISE, IDA.—The three lines of the Boise Valley Railway Com- 
pany, which have been so far built and operated by the Boise Valley 
Construction Company, have been turned over to the Boise Valley 
Railway Company; that is to say, the Boise Valley line from Boise 
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to South Boise; from Boise to the fair grounds and cemetery, and 
from Boise to Ustick and Onwiler will hereafter be operated solely 
by the Boise Valley Railway Company and not by the construction 
company. The railway company will make no material change in 
the operation of the different lines. 


NILES, MICH.—Announcement is made that the Southern Michi- 
gan Railroad Company, now operating an electric interurban railway 
thirty-five miles in length, and which connects St. Joseph, Niles and 
South Bend, will build a line between Kalamazoo and Niles. The 
Southern Michigan Railway Company is allied with the Northern 


Indiana Railway Company. The latter company operates an exten- | 


sive system, including lines from South Bend to Elkhart, the 
Northern Indiana, and another line between Laporte and Michigan 
City, with city lines in Michigan City, Elkhart, South Bend and 
Goshen. 


MILWAUKEE, WIS.—Active building operations on the Milwau- 
kee-Northern electric road to Sheboygan will be begun as soon 
as weather conditions permit. It is expected that the line will be 
ready for operation by June 1, all that remains to be done being 
the grading of one-half the distance between Port Washington 
and Sheboygan, the stringing of wires and laying of track for that 
distance. Two new Allis-Chalmers gas engines are now being 
installed at the Port Washington power-house, and the rolling 
stock has been purchased. It is expected that the Chicago & 
Milwaukee electric line will be ready by the same date. 


ATLANTA, GA.—Plans are under way for securing a charter 
for the Atlanta, Norcross & Gainesville Railway Company, which 
will extend from Atlanta to Gainesville, a distance of sixty miles. 
It will touch Chamblee and Doraville in DeKalb county, Norcross 
and Buford in Gwinnett and thence through Hall to Gainesville. 
The capital stock will be $15,000, with the privilege of increasing 
the same. The right to own and operate electric powers is also 
sought. The incorporators are all Hall county men, and are as 
follows: H. D. Jaquish, C. C. Sanders, W. B. Smith, J. H. Hunt, 
R. Smith, A. J. Mundy, H. B. Smith, M. M. Ham, J. W. Bailey, 
H. H. Dean and J. L. B. Stevens. 


NORTH YAKIMA, WASH.—At a meeting of the directors of 
the Yakima Valley Transportation Company it was decided to make 
every effort to retain the whole of the stock of the trolley system in 
the hands of local investors, and an active campaign shortly will be 
inaugurated to secure the remainder of the capital required for con- 
struction work. The directors believe conditions are such that 
practically every mile of the proposed road will be self-sustaining 
from the outset, with the certainty of a steady increase in freight 
and passenger traffic. A very large portion of the necessary outlay 
already has been provided for, and the directors claim that $100,000 
would put them in a position to complete the entire system. 


STREATOR, ILL.—The McKinley interurban syndicate has ac- 
cepted the franchise granted it by the city council of Streator. Ac- 
cording to the agreement now existing between the city councils 
of Ottawa and Streator, work on the construction of the line must 
be commenced not later than March 1, 1908. The expenditure of at 
least $100,000 by the interurban company during the year is also 
required. As the location of the commencement of work is not 
specified in the franchises, it is more than probable that operations 
will be started in the construction of the road at both ends. of the 
route, thus facilitating the work. Orders for rails, clamps and 
other material necessary for the track construction have been placed 
and the work, when commenced, will be hurried to completion. 


WARSAW, N. Y.—Advices regarding the building of the 
Rochester, Scottsville & Caledonia Electric Railroad to LeRoy and 
Batavia, with a branch south of Warsaw and Perry, a distance of 
fifty-two miles to Portage Falls and including branches, seven 
miles, it states that surveys for the preliminary route have been 
completed for the entire distance. The road will start from 
Rochester and serve the following-named towns: Scottsville, Cale- 
donia, LeRoy, Pavilion, Perry, Castile and Portage, with branches 
from Pavilion to Warsaw, twelve miles, and from LeRoy to Batavia, 
ten miles. The grade will not exceed three per cent, and there will 
be only slight curves. The road will be built for high-speed service 
on private right of way, and will be laid with seventy-pound rails. 
The bridges will be all-steel structures. Work on the construction 
will be started as soon as the bonds have been disposed of. 
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NASHVILLE, TENN.—The Nashville Interurban Railway Com- 
pany, which contemplates an electric line from here to Mt. Pleasant, 
has contracted with the Nashville Railway and Light Company 
for power to operate cars between here and Franklin, which sec- 
tion of the line will be ready for operation July 1. The interurban 
cars will enter Nashville over the Glendale park line of the Nash- 
ville company, and pass through the transfer station of that com- 
pany. An hour schedule will be maintained between Nashville 
and Franklin, the distance being eighteen miles. The track will 
be laid with seventy-pound rails. H. H. Mayberry, president of the 
interurban company, said that the construction beyond Franklin 
would not begin till after the line to Franklin was in operation. 
He said the work on this end of the line had not stopped a day 
during the financial troubles, and that the company had ample 
funds. 


SALT LAKE CITY, UTAH—Early this coming spring the Utah 
Light and Railway Company will, in all probability, begin work 
on its proposed 2,000-horse-power electrical power plant in Weber 
Cafion, eighteen miles east of Ogden. The plant has been under 
consideration for a year or more, and the company has owned part 
of the site upon which it will go for about four years. Recently 
the company purchased from the Utah Construction Company its 
interest in the site, and since that time has done enough work 
upon it to hold the title to the water rights. With the extension 
of the street-car lines here and in Ogden, ‘more power will be 
needed, and it is expected that by the close of 1908 the proposed 
new plant will be a necessity. The latter will cost between $200, 
000 and $300,000. The site is at Devil’s Gate, on the Weber river, 
and is considered one of the best power plant sites in Utah. With 
this plant erected and the steam plant in Salt Lake reconstructed, 
the Utah Light and Railway Company will have at its disposal 
about 15,000 horse-power. 


LINCOLN, NEB.—The annual meeting of the stockholders of the 
Citizens’ Railway Company was held January 7. The records showed 
the revenue from operation to have been, in round numbers, $55,000, 
and the net income $22,000. The company began the year with three 
or four cars and closed the year with fourteen cars in operation. 
The average amount invested during the year was $135,000. The 
stockholders instructed the board of directors to place on the market 
$300,000 in new stock to be used for extensions. Construction work 
was ordered pushed during the year to come. The addition to the 
capital stock authorized will bring the total issue up to half a 
million. These directors were elected: W. E. Sharp, I. M. Raymond, 
T. P. Kennard, E. J. Hainer, A. O. Faulkner, Mark Woods, C. J. 
Bills, George J. Woods, R. E. Moore, C. T. Boggs and J. E. Miller. 
Changes on this board are: Messrs. Faulkner, Hainer and Bills 
take the places formerly held by S. W. Burnham, W. C. Wilson and 
F. M. Hall. These officers were elected: W. E. Sharp, president; 
J. H. Smith, treasurer; George J. Woods, secretary. 


TERRE HAUTE, IND.—Construction of the Terre Haute & 
Merom traction line has been made possible by a number of local 
business men who look on the line as a paying investment. The 
United States Construction Company, of Terre Haute, has filed 
Incorporation papers, with a capital stock of $10,000. The company 
is formed to repair and build interurban railways. The directors 
are: D. E. Schmidt, D. M. Roberts and J. S. Sweeney, and the con: 
tract for the construction of the Terre Haute & Merom traction 
line was let to the company. The interurban line is to be built 
entirely with scrip. Six per cent semi-annual first mortgage 
thirty-year bonds of the amount of $750,000 will be placed in the 
hands of one of the Terre Haute banks as security. The new line 
will run through Prairieton, Middleton, Fairbanks, Scott City and 
Staffordshire to Merom. It is expected eventually to build the line 
to Robinson. A survey of the line was made several months ago, 
but a new preliminary survey has been made in order to eliminate 
the heavy grades of the old.one. It is hoped to make the grade 
one-half of one per cent in order that car loads of coal can be 
handled easily. Franchises to cross the roadways of Vigo and 
Sullivan counties have been secured. The new company is nego- 
tiating with the Terre Haute, Indianapolis & Eastern Traction 
Company in regard to the use of its tracks to enter the city. In 
this manner the securing of a Terre Haute franchise will be 
avoided. l 
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PERSONAL MENTION. 


MR. S. B. DUTCH has been,made manager of the Citizens’ 
Electric Company, of Dayton, Ohio, succeeding Cyrus E. Mead. 
Mr. Mead remains secretary of the company. 


MR. LISLE BENNION has been appointed acting manager of 
the lighting and traction systems of the Illinois Light and Traction 
Company, at Streator, Ill., succeeding R. W. Harris, who resigned 
to accept the superintendency of an interurban system at Pitts- 
burg, Kas. 


MR. B. M. BROWN, of Dayton, Ohio, has been made general 
superintendent of the Cincinnati Northern Traction Company, to 
succeed C. E. Palmer, resigned. For the past two years Mr. Brown 
has been superintendent of the Dayton & Western division of the 
Schoepf traction lines. 


MR. E. J. DICKSON has been appointed assistant general man- 
ager of the Interstate Consolidated Street Railway Company, Paw- 
tucket, R. I., controlled by the Rhode Island Company. Mr. Dickson 
has for some time been connected with the Milford, Attleboro & 
Woonsocket Street Railway Company, Milford, Mass. 


MR. JOHN H. BRICKENSTEIN, former examiner in electricity 
and metallurgy and late senior member of the Board of Examiners 
in Chief of the United States Patent Office, has become associated 
with Byrnes & Townsend, of Washington, D. C. The new firm will 
practice law under the name of Byrnes, Townsend & Brickenstein. 


NEW INCORPORATIONS. 


AUSTIN, TEX.—Woods Electric Company, of Houston. An 
amendment changing its name to Tel-Electric Company. 


LANSING, MICH.—Farmers’ Telephone Company, of Jackson. 
An amendment increasing its capital stock from $10,000 to $50,000. 


BUFFALO, N. Y.—Keyes Electric Company. To supply heat and 
light to villages near Buffalo. $12,000. Directors: Samuel G. 
Keyes, Jennie E. Keyes and J. G. Keyes. 


BATH, N. Y.—Citizens’ Electric Service Company, of Bath. 
$50,000. Directors: E. J. G. Tower, W. H. Hallock, Thomas Shan- 
non, E. S, Underhill, Bath; William S. Bricknell, Buffalo. 


CAMDEN, N. J.—Lykens Valley Construction Company. To 
operate a trolley Hine. $125,000. Incorporators: Walter E. Har- 
rington, of Pottsville; C. Paul Hagenlocher, Nathan D. Yoder, of 
Hegins, and William B. MacDonald, of Camden. 


NEW PUBLICATIONS. 


CLAIM AGENTS’ ASSOCIATION—The report of the fourth an- 
nual convention of the Claim Agents’ Association, held in conjunc- 
tion with the annual convention of the American Street and Inter- 
urban Railway Association, at Atlantic City, N. J., October 14, 15 
and 16, 1907, has been published. 


KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET 
RAILWAY ASSOCIATION—The proceedings of the Kansas Gas, 
Water, Electric Light and Street Railway Association, containing 
the report of the tenth annual meeting, held at Topeka, Kan., 
October 9 and 10, 1907, have been issued. 


NAVY DEPARTMENT—The annual reports of the Chief of the 
Bureau of Navigation and of the Chief of the Bureau of Construction 
and Repair, to the Secretary of the Navy, Washington, D. C., for the 
fiscal year 1907 have been issued. These give detailed accounts 
of the activity of the bureaus during the year. 


HOW TO BURN ILLINOIS COAL WITHOUT SMOKE—The en- 


gineering experiment station of the University of Illinois has issued 
a bulletin (No. 15) entitled, “How to Burn Illinois Coal Without 
Smoke.” This has been prepared by Professor L. P. Breckenridge, 
director of the station, and it explains the principles of combustion, 
showing how smoke is produced, and then describes the methods 
employed for observing and classifying, and the modifications which 
may be made in ordinary boiler settings without great expense, 
whereby smoke is prevented. The general] principle is to use tiles 
80 as to prevent the gases from coming in contact with cold metal 
until combustion has been completed. If this be done it is almost 
impossible to produce smoking even when the boiler is forced. 
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ELECTRICAL SECURITIES. 


A number of substantial advances in the prices of securities 
were registered last week as a result of the continued short cover- 
ing. Ticding was active, with a noticeable improvement in bond 
transactions. The belief is general, however, that some reaction 
may be looked for, though this will probably be of a temporary 
character, and be fullowed by a still more general advance. The 
money market continues to ease, call money lending at six per cent 
during the week. The placing of Amalgamated Copper on a two- 
per-cent annual dividend basis—a reduction of fifty per cent—was 
not unexpected, and its effect had been largely discounted. Rail- 
road earnings are showing some declines, and trade conditions in 
general, while somewhat improved, still show the effect of the 
financial depression. 

Dividends have been declared upon the following electrical 
securities: Syracuse Rapid Transit Railway Company; an initial 
dividend of three per cent on its common stock, payable February 1. 
Rochester Railway and Light Company; an initial dividend of five 
per cent ($5 per share, par $100, $70 paid in) on the common stock, 
payable January 15. West Penn Railways Company; regular quar- 
terly dividend of one and one-fourth per cent on the preferred 
stock, payable February 1. Twin City Rapid Transit Compa”.y; 
regular quarterly dividend of one and one-fourth per cent on the 
common stock, payable February 15 to stockholders of record 
February 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JANUARY 18. 


New York: Closing. 
Allis-Chalmers common................0000% 614 
Allis-Chaimers preferred.............ccecee8 19% 
Brooklyn Rapid Transit.................... 46% 
Consolidated GaB...... cc ccc ce cc ere c cece cece 10314 
General Electric........ 0... ccc cc eect 122% 
Interborough-Metropolitan common........... 314 
Interborough-Metropolitan preferred........ 22°% 
Kings County Electric.................006. 90 
Mackay Companies (Postal Telegraph and 

Cables) common................000000. 57% 
Mackay Companies (Postal Telegraph and 

Cables) preferred......assssesesesosss 6214, 
Manhattan Elevated... .... 0... ccc ccc cee cee 124 
Metropolitan Street Railway................ 26 
New York & New Jersey Telephone.......... 9914 
Western Union.............0.0008% ree ae 591% 
Westinghouse Manufacturing Company...... 52 


The Consolidated Gas Company has authorized $5,000,000 six- 
per-cent one-year notes, of which $1,500,000 has been already sold 
to N. W. Harris & Company. 

The annual meeting of stockholders of the Brooklyn Rapid Tran- 
sit Company for the election of four directors to serve three years, 
and of three inspectors of election to serve at the next succeeding 
annual meeting, and for the purpose of transacting such other 


business as may be duly brought before the meeting, will be held 
at 12 o’clock noon on Friday, January 31, at the office of the com- 
pany, 85 Clinton street, borough of Brooklyn, New York city. 


Boston: Closing. 
American Telephone and Telegraph......... 109% 
Edison Electric Tlluminating............... 210 
Massachusetts Electric. ... 0.0... 0... cee wees 49 
New England Telephone................... 11814 


Western Telephone and Telegraph preferred. 65 


Directors of the Western Telephone and Telegraph Company 
have declared a regular semi-annual dividend of two and one-half 
per cent on the preferred stock, payable February 1 to stockholders 
of record January 18. 


Philadelphia: Closing. 
Electric Company of America.............. R3 
Electric Storage Battery common........... 3015 
Electric Storage Battery preferred........... 3014 
Philadelphia Electric... ..........0........0. 64, 
Philadelphia Rapid Transit................. 17%, 
United Gas Improvement.................0. 79% 

Chicago: Closing. 
Chicago Telephone................ oseere 118 
Commonwealth Edison.............-..c0008 90 
Metropolitan Elevated preferred............ 49 
National Carbon Common...........e.cceree 54 
National Carbon preferred................. 104 


The Chicago Telephone annual meeting has been postponed till 
February 12. 

Directors of the Commonwealth Edison Company have deelared 
the regular quarterly dividend of one and one-fourth per cent, 
payable February 1. 
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ELECTRIC LIGHTING. 


RANTAUL, 1LL.—The Flanagan village board, it is said, js 
contemplating the installation of an electric light plant. 


BELLEVILLE, ILL.—The new municipal electric light plant 
of Swansea, a suburb of Belleville, has been completed. The plant 
cost the village $10,411. 


PITTSBURG, PA.—The city has awarded the arc-lighting con- 
tract to the Allegheny Light Company, at a rate of $90 per light 
where underground circuits are used, and $72 per light with over- 
head wires. 


HUDSON, N. Y.—The Albany & Hudson Railroad Company will 
furnish electric light in Hudson until such time as a permanent 
contract is made. The city will look into the question of installing 
a municipal plant. 


PATCHOGUE, N. Y.—A deal has been completed resulting in the 
transfer of the control of the Patchogue Electric Light Company 
from J. F. Heyward and a coterie of Baltimore capitalists to a 
syndicate of local citizens. 


BOULDER, COL.—The city council has appointed a committee 
to confer with electrical engineers as to the probable cost of in- 
stalling an electric light and power plant to be run in connection 
with the city’s waterworks. 


CALIFORNIA, MO.—The California Electric Light and Power 
Company has leased its plant in this city to L. H. Ades, of Rock- 
port, Ill., and Edwin Boyd, of Tipton. It is understood that the 
plant will be enlarged and the service extended to Tipton. 


ATTICA, N. Y.—The trustees of this village have entered into 
a contract with the Attica Water, Gas and Electric Company to 
furnish twenty-eight arc lights of 2,000 candle-power each and 
thirty-eight incandescent lights of twenty-five candle-power each. 


DETROIT, MICH.—The council has passed an ordinance intro- 
duced last March, compelling corporations owning or controlling 
electric feed wires, except trolley wires, within a half-mile circle of 
the city hall, to place them underground in conduits on or before 
January 1, 1909. 


TROY, N. Y.—The Troy Gas Company, at a recent meeting, 
decided to extend its service so that it will be able to supply the 
residents of the East Side with electricity for lighting their houses 
and stores. The wires for the purposes will be extended throughout 
that section of the city. 


CORONA, CAL.—On account of the marked increase of local 
business, the Corona Gas and Electric Light Company will at once 
build a line seven miles in length to the Pedley power-house, which 
will be capable of transmitting 17,000 volts of the electric current 
to its plant in this city. 


KNIGHTSTOWN, IND.—The question of reconstructing the 
municipal electric light plant at a cost of $12,000, and the issuance 
of bonds with which to meet the expenditure, was submitted to a 
vote of taxpayers on December 26, and the result was 241 in favor 
of the reconstruction, with only forty-four negative. 


WENATCHEE, WASH.—Wenatchee has entered into a contract 
with the Wenatchee Electric Company whereby Wenatchee will be 
lighted with arc lights. The lights were ordered some time ago and 
the electric company expects to have them installed by February 
15. The company has also installed a gas plant costing approxi- 
mately $60,000. 


TAMPA, FLA.—At the annual election of the Tampa Electric 
Company the entire list of officers was reelected. Reports read 
showed that the gross receipts of the company were larger in 1907 
than in any previous year. Many improvements have been planned 
for the coming year by the Stone & Webster syndicate which oper- 


ates the company. 


HUTCHINSON, KAN.—The Supreme Court of the United States 
has handed down a decision in favor of the city of Hutchinson in 
the suit brought by the water, light and gas company of Hutchin- 
son to restrain the city from granting a franchise to and making 
contract with a competing light company. The water, light and 
gas company claimed its franchise was an exclusive one. 


TROY, N. Y.—George E. Greene, acting for the Schaghticoke 
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Electric Company, has filed forty-seven deeds for parcels of land 
purchased by the company from persons owning property along 
the channel of the Hoosick river, upon which the power company 
plans to construct a plant. Most of the land secured will be flooded 
after the erection of the contemplated dam. 


CHRISTIANBURG, VA.—The town has sold to John L. Vaughn 
and his associates its electric-light plant. The new owners will at 
once form a company for the purpose of operating it. The price 
paid, together with the amount derived from the old plant, will 
wipe out the town’s indebtedness at maturity. The town will 
receive its present system of arc lights free of all costs. 


WAPAKONETA, OHIO—The village of New Bremen, which al- 
ready owns its own waterworks system, has purchased the plant 
of the New Bremen Electric Light Company for $14,000. This puts 
an end to the two years of litigation between the village and the 
electric light company, whose franchise had expired. The village 
issued $20,000 worth of bonds to purchase and rebuild the plant. 


LOUISVILLE, KY.—At a meeting of the stockholders of the Ken- 
tucky Electric Company the following directors were chosen: 
Lawrence Jones, Louis Seelbach, R. Baylor Hickman, James A. 
Shuttleworth, Fred Levy, James Kirwan, Donald McDonald, Charles 
J. Doherty, William Doherty, John Starks, Robert E. Hughes. The 
officers were elected as follows: President, R. E. Hughes; vice-presi- 
dent, Lawrence Jones; secretary, Byron Allen. 


HAVERHILL, MASS.—The Haverhill Electric Company will erx- 
pend at least $100,000 in this section during the spring burying its 
wires. Under act of the legislature the company will be compelled 
to bury the wires through Water, Merrimack and Washington 
streets before 1910. The company will, however, do more than 
this, and the conduits through the business section will be laid this 
summer and next year the poles and wires will be removed. The 
whole work will involve an expenditure of about $200,000. 


BRIGHTON, COL.—The Northern Colorado Power Company is pre- 
paring to extend its power lines from Greeley to Lafayette and from 
Lafayette to Denver. The towns now served are Louisville, Lafay- 
ette, Superior, Boulder, Longmont, Berthoud, Loveland, Fort Collins, 
Timnath and Greeley. The proposed extensions will serve the towns 
of Windsor, Evans, Lucerne, Eaton’? Ault, Niwot, La Safle, Fort 
Lupton, Platteville, Brighton, Erie, Lyons, Johnstown, Mead, Can- 
field, Wellington and other places. The present population served is 
75,000, and the extension will serve 25,000 more. 


SUMAS, WASH.—To increase its power from 3,200 horse-power 
to 10,000 horse-power, the Whatcom County Railway and Light 
Company has men engaged in surveying the route for a flume 
to be built near the nine-mile post on the state road leading out 
of the Nooksack river to the plant at Nooksack falls. In the narrow 
gorge of the nine-mile post the company proposes to build a large 
cement dam in order to raise the water in the river. From this 
dam a flume will be built which will be of dimensions large enough 
to carry the entire average flow of the river. The flume will be 
about two and one-half miles in length and will give a fall suffi 
cient to increase the capacity of the power plant 300 per cent. 


. EDUCATIONAL NOTE. 

PUBLIC LECTURES ON ELECTRICITY—The Department of 
Education of the city of New York has announced a course of 
nine lectures on electricity, by W. Walter Ker, of the Hebrew 
Technical Institute, to be delivered at Public School No. 2, Third 
avenue, between One Hundred and Sixty-ninth and One Hundred 
and Seventieth streets, New York city. Four of these lectures have 
already been given. The remaining five are as follows: January 
31, “Safety System of Electric Railways”; February 7, “The Steam 
Turbine”; February 14, “The Gasolene Automobile—Part I”; Feb 
ruary 21, “The Gasolene Automobile—Part II”; February 28, “Wire 
less Telephony.” Mr. Ker is also delivering a course of eight lec 
tures on electricity at Public School No. 118, Fourth avenue and 
Fifty-ninth street, three of which have been given. The following 
are still to be delivered: January 28, “Incandescent Electric Ligbt- 
ing”; February 4, “Electric Arc Lighting”; February 11, “Electro- 
plating and Electrotyping”; February 18, “Electric Motors and Their 
sa T any 25, “Methods of Electrical Communica- 
tion.” Š 


Ne 
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INDUSTRIAL ITEMS. 

THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohto, 
igs sending out a bulletin describing and illustrating the Jeffrey 
centrifugal fan for mine ventilation. These fans are built in sizes 
ta suit every condition. 


THE NEW YORK INSULATED WIRE COMPANY, New York 
city, has issued a leaflet giving prices and a general description 
of its friction and rubber tapes. The company will be pleased to 
mail copies of this leaflet, together with samples, to those interested. 

THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., announces the opening of a repair de- 
partment at its works. Ample space has been provided, and the 
equipment and facilities are such as to insure the prompt return of 
the repaired apparatus. For the present, repairs will be undertaken 
on apparatus of Westinghouse manufacture only. 

THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., is 
distributing bulletin No. 1102, containing a list of plants in which 
the company’s types MP and MPL direct-current, direct-connected 
generators have been installed; and bulletin No. 1103 descriptive 
and {illustrative of its series alternating-current arc-lighting system. 
An index to bulletins Nos. 1001 to 1103 has also been prepared. 


THE ART MACHINE COMPANY, 217 Fulton street, Brooklyn, 
N. Y., through its electrical department, has ready for the market 
its line of “Economy” electric soldering and branding irons and 
its electric irons for domestic service. The “Economy” electric 
flat-iron is made in four-pound, six-pound, eight-pound and nine- 
pound sizes. These take, respectively, 200, 300, 400 and 500 watts 
at sixty, 115 and 215 volts. 

THE MURRAY IRON WORKS COMPANY, Burlington, Iowa, 
has published a valuable bulletin entitled “The Nomenclature of 
Murray Corliss Engines.” This bulletin shows a number of de 
tail illustrations explaining the make-up and operation of these 
machines. The company also builds air-compressors, pumping en- 
gines; tubular, water-tube and internal furnace boilers, feed-water 
heaters and complete power plants. Copies of this catalogue, which 
is designated as series D, No. 7, will be furnished upon request. 

THE LORD ELECTRIC COMPANY, 213 West Fortleth street, 
New York city, and Boston, Mass., announces that it has concluded 
arrangements with Charles I. Earll for the manufacture and sale 
of his trolley retriever and catcher. The company states that the 
device is ingenious, strong and durable, easy of access, and built 
on sound engineering principles. Many large companies throughout 
the United States have adopted it, with entirely satisfactory results. 
The Lord Electric Company has also taken over all rights, title and 
interest in patents granted and pending W. P..Cosper, covering 
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controller regulators. Mr. Cosper is to assume the position of cen- 
tral western representative of the company, making his headquar- 
ters at Chicago, Ill. These controller regulators are stated to 


embody many new features which will appeal to the railway 
manager. 


THE WESTON ELECTRICAL INSTRUMENT COMPANY, 
Waverly Park, Newark, N. J., has issued two circulars descriptive, 
respectively, of “Eclipse” direct-current switchboard voltmeters and 
ammeters, and new Weston alternating-current switchboard instru- 
ments. The direct-current instruments are of the electromagnetic 
type, and the name “Eclipse” has been adopted to distinguish them 
from the company’s permanent-magnet switchboard apparatus. 
These instruments are stated to possess a degree of accuracy 


hitherto unapproached, and to be excellent in mechanical design 
and construction. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has issued No. 1 of Vol. I of a publication, “Com- 
mon Sense,” with David Gibson, editor, and W. A. Ten Winkel, 
publicity manager, which will hereafter be distributed monthly. 
This number is made up in an attractive size with an artistic 
cover, and the contents are bright “saws” and applications of prac- 
tical common-sense ideas. The purpose of the publication is to 
advance the sale of the controllers, lifting magnets, magnetic brakes, 
magnetic switches, solenoids, etc., manufactured by this company, 


THE HABIRSHAW WIRE COMPANY, Yonkers and New York, 
is distributing a very artistic and well-printed calendar with indi- 
vidual monthly leaflets, on each of which is a picture of some 
modern building in which the Habirshaw wires have been used in 
the electrical installations. Among these buildings are the follow- 
ing notable ones: Hotels St. Regis and Waldorf-Astoria, Hotel Bel- 
mont, Ansonia apartments, Hotel Astor, Carnegie residence, Barclay 
Building, Park Row Building, Hall of Records, Metropolitan Life 
Building, Railroad Exchange Building, Chicago; Machesney Build- 
ing, Pittsburg; Belvidere Hotel, Baltimore. 


THE MANHATTAN ELECTRIC RANGE COMPANY, New York 
city, has installed an electric range and electric grill in Reisen- 
weber’s Hotel, New York city. This range has a length of four 
feet, a height of six feet, and is two feet six inches deep. There 
are four broilers, two salamanders and one hot closet. The range 
consumes 150 amperes at 110 volts. The trimmings are of brass, 
and the body is of planished iron, and the ends and portions of 
the body are of white enameled tile. This range has a capacity 
for serving fifty to seventy-flve persons per hour. The range has 
been thoroughly tested and has come up to all specified require- 
ments. 


Record of Electrical Patents. 


Week of January 14. 


876,326. AUTOMATIC ELECTRICAL RELEASE STARTER. An- 
` thony J. Burns, Oswego, N. Y. The switch is closed by an 
oscillatory clutch actuated by a vertically moved member. 
876,330. PROCESS OF MAKING INCANDESCENT-LAMP FILA- 
MENTS. Walter G. Clark, New York, N. Y., assignor to Parker- 
Clark Electric Company, New York, N. Y. The filament ts 
heated in the presence of a mixture composed of a volatile 
carbonaceous compound together with a volatile silicon con- 
taining chlorin and also in the presence of a substance having 
a greater affinity for chlorin than has silicon. 


876 300 —INCANDESCENT ELECTRIC LAMP 


876.331. PROCESS OF MAKING ELECTRIC-LAMP FILAMENTS. 
Walter G. Clark and Herschel C. Parker, New York, N. Y., 
assignors to Parker-Clark Electric Company, New York, N. Y. 
The filament, while in the presence of an atmosphere In which 
silicon may be deposited, is heated by an electric current. 

876.332. PROCESS OF MAKING INCANDESCENT-LAMP FILA- 
MENTS. Walter G. Clark. New York, N. Y., assignor to Parker- 
Clark Electric Company, New York, N. Y. A carbon filament 
is heated in the presence of a volatile silicon compound. 

876.346. PROCESS OF PRECIPITATING METALS, Jobn E. 
Greenawalt, Denver, Col. Silver and gold are deposited from 
their haloid compounds by passing the solution through shav- 
ings of an alloy of tin and lead. 


876,383, MEANS FOR PRODUCING ELECTROMAGNETIC 
WAVES. Joseph Murgas, Wilkes-Barre, Pa. Two spark-gaps 
are employed, one in the primary oscillating circuit and the 
other associated directly with the antenna. 


876.387. BRAKE-SETTING APPARATUS FOR RAILWAYS. John 
J. McNamee, Norwood, Ohio. An electromagnetic device for 
setting the air-brakes on a car, which is actuated by a contact 
on the track. 


876,390. INCANDESCENT ELECTRIC LAMP. Herschel C. Parker 
and Walter G. Clark, New York, N. Y., assignors to Parker- 
Clark Electric Company, Jersey City, N. J. A hollow member 
having a refractory conducting lining. 


876.400. ELECTRICAL DISTRIBUTING RACK. Charles A. Rolfe. 
Adrian, Mich., assignor, by mesne assignments, to Rolfe Elec- 
tric Company, Rochester, N. Y. A frame having vertically 
disposed supporting strips with horizontal strips extended be- 
tween. 


876.413. POLARIZED RELAY. Chester H. Thordarson, Chicago, 
m. A working member, controlled by a polarized armature, 
which operates when moved in either direction. 


876,416. ELECTRIC TIME-SWITCH. Robert F. S. Venner and 
Robert C. Griesbach, London, England. A number of clock 
hands which may be set to open and close a switch at any 
predetermined times. 

876,419. SYSTEM OF AUTOMATIC BLOCK SIGNALING FOR 


RAILWAYS. Samuel M. Young, New York, N. Y. A signal 
system adapted to a number of tracks. 
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876,484. NON-INTERFERING PARTY-LINE TELEPHONE SYS- 
TEM. William R. Brown, La Fayette, Ind., assignor to Kellogg - 
Switchboard and.Supply Company,.Chicago, Il. A _ selective. 


system controlled by the position of the switch hook. 


876,445. ELECTROLYTE FOR ALKALINE STORAGE BATTERIES. 
Thomas A. Edison, Llewellyn Park, Orange, N. J., assignor to 
Edison Storage Battery Company, West Orange, N. J. An 


electrolyte containing lithium hydroxide. 


876,489. ELECTRIC RAILWAY SYSTEM.. Samuel B. Rappleye 
and John J. Devine, Philadelphia, Pa. The contact-rail is 


supported beneath a curved protecting strip. 


876,493. TIME INDICATOR FOR TELEPHONES. John Rounse- 
vill and August Bilms, Cuxhaven, Germany. A minute hand 
driyen around a graduated dial plate indicates the length of the 


conversation. 


876,568. —DYNAMOELECTRIC MACHINE. 


876,512. FIRE-ALARM SYSTEM. Martin A. Abrahamson, Copen- 
hagen, Denmark. A thermostatic system. 


876,552. SOCKET SHELL. Harvey Hubbell, Bridgeport, Ct. The 
members are provided with interlocking screw-threads. 


876,555. AUTOMATIC SWITCHING DEVICE FOR USE IN FLASH 
ADVERTISING. Leonard K. Job, Notting Hill, London, Eng- 
land. A pivoted switch-arm controlled by an electromagnet. 


876,568. DYNAMOELECTRIC MACHINE. Charles E. Lord, Nor- 
wood. Ohio, assignor to the Bullock Electric Manufacturing 
Company. Passages are provided for circulating a cooling 
medium through the stationary member. 


876,594. CONTROL SYSTEM. George B. Schley, Norwood, Ohio, 
assignor to Allis-ChaJmers Company and the Bullock Electric 
Manufacturing Company. A single-pipe system of multiple-unit 
control. 


876,594.—CoNTROL SYSTEM. 


876,595. ELECTRICAL REGISTER AND SYSTEM THEREFOR. 
Louis A. Schmidt, Chicago, Ill. A tally mechanism for tele- 
phones. 


876,600. TROLLEY GUARD. Charles W. Sheehan, Lubec, Me. 
Guards with swinging arms extend over the wheel. . 


876,619. JUNCTION-BOX FOR ELECTRIC WIRES. Louis P. 
Bliemeister, Buffalo, N. Y., assignor of one-half to William -R. 
Jeseph, Buffalo, N. Y. An adjustable junction-box. 


30. MEANS FOR LOCKING CAPS TO SOCKET SHELLS, 
876,6 NISTERS, ETC. Arthur C. Gaynor, Bridgeport, Ct. Pro- 
jecting ribs on the case lock in corresponding spaces on the cap. 
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876,639. ELECTRIC SAD-IRON. Willard M. Harwood, Ontario, 
© Cal. The heating unit is loogely supported within the body of 
the iron. ` 


876,641. VOLTAMETER. Henry S. Hatfield, Hove, England. A 
gas voltameter. 


876,649. ELECTRIC RAILWAY. Orlando D. Prescott, New York, 
N. Y. A swinging. frame for the contact shoe. 


876,669. TELEGRAPHIC TRANSMITTER. Dana S. Troth, Fruit- 
vale, Cal. A keyboard transmitter. ° 


876,686. MEANS FOR OPERATING ALTERNATING-CURRENT 
MACHINES IN PARALLEL. Morgan Brooks and Milton K. 
Akers, Urbana, Il. The machines are connected in parallel 
through transformers and synchronizing reactance coils. 


876,700. TROLLEY HARP. Benjamin L. Dresser, Uxbridge, Mass. 
Spring clips on the pole engage in the barp. 
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876,686.—MEANS FOR OPERATING ALTERNATING-CURRENT MACHINES IN 
PARALLEL. 


876,701. ELECTRIC SWITCH. Heinrich Drewell, Charlottenburg, 
Germany. A selective system for controlling a plurality of 
electric devices. 


876,722. TROLLEY. Joseph H. Kroen, Monaca, Pa. Guard arms 
extend over the wheel. 


876,804. ELECTRIC SAFETY SYSTEM. Homer A. Hill, Delafield, 
Wis. An electrically controlled system for operating a tripping 
lever. 

876,809. ELECTRIC SWITCH OR CUTOUT. Isidor Kitsee, Phila- 
delphia, Pa. The switch is opened by tilting the enclosing case. 

876,828. INSULATOR. Ross C. McNutt, Mendota, Ill. A metallic 
cap is attached to the bottom of the insulator by members 
anchored in the insulating material. 

876,862. METHOD FOR THE CEMENTATION OF STEEL. Cleland 
Davis, U. S. Navy, assignor, by mesne assignments, to Carnegie 
Steel Company, Pittsburg, Pa. The surface of the plate is heated 
by a heavy electric current. 

876,882. CIRCUIT-CONTROLLER FOR ELECTRIC MOTORS. John 
M. Joy, New York, N. Y., assignor to Page Machine Company, 
New York, N. Y. The circuit is opened after the motor has 
made a predetermined movement. 

876,886. CABLE TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., 

- assignor of one-half to William J. Latta, Philadelphia, Pa. Two 
local circuits are respectively controlled by the direction of the 
current in the cable. | 


0 


876,918.—CIRCUIT-BREAKER. 


876,910. ELECTRIC SWITCH. Charles G. Perkins, Hartford, eH 
assignor to the Perkins Corporation, Hartford, Ct. A combin 
switch and fuse. 

876,918. CIRCUIT-BREAKER. Percy H. Thomas, Montclair, N. 7 
assignor to Cooper Hewitt Electric Company, New York, N. i 
A circuit is opened by the volatilization of a thin column 0 
mercury. 


876,922. ELECTRIC LAMP. Joseph de Martino, Breesport, N. Y- 


assignor of three-tenths to Charles B. Davis and threetentis 
to Charles H. Kinley, Breesport, N. Y., and one-tenth to eae 
Francis Burke, Pittsburg, Pa. A method of constructing In 
descent lamps. 
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THE ENGINEER'S EDUCATION, 

At the recent meeting of the American [Institute of Klecetrical 
Engineers a long discussion on the education of the engineer, 
with special reference to the electrical branch, followed the read- 
ing of two papers on this subject, both of them by distinguished 
electricians who have shown more than the usual interest in 
educational matters. As might have been expected. a consider- 
able diversity of opinion was shown by those who took part in 
the discussion, but the general trend was certainly in the direction 
in which the colleges themselves have been moving. This is 
toward a more thorough grounding in fundamental principles 
and the essential sciences upon which the arts are based: a more 
thorough training of the students mind, making him better 
fitted to think for himself and in giving him a somewhat broader 
view of life than is obtained if he never reads anything but his 
electrical books. 

In fact, 
even were it not the most logical method, it would be forced 


upon many institutions by the great diversity of the applications 


This is undoubtedly the proper course to pursue. 


of electricity. Only eight or ten years ago there threatened to 
be a demand for more highly specialized technical education, and 
more than one institution offered several electrical courses. But 
io keep up with all branches of electrical application, even were 
it desirable, would to-day be practically impossible. Moreover, 
too much attentien to details tends rather to produce a skilled 
artisan than an original thinker and leader. The Jatter must 
know his fundamental sciences. In fact. they must become 
second nature, so that he instinctively goes to the right result 
without painfully tracing every step. This is what is so frequently 
termed common sense, which all admit is a prime essential of 
the engineer. 

The question for the college, then, is How much time should 
he given to theory, pure and simple: how much to application, 
and how much to those broadening studies having no intimate 
connection with the student's selected) profession? The proper 
relation can not be laid down at once. Et is a matter for develop- 
iment, and must necessarily change with the times, and it is the 
function of the school to balance these demands as best it may. 

Throughout this discussion, as has been the case in the greater 
number of discussions of technical education, there is an insistent 
demand for what are termed “cultural studies.” This, in one 
wav. is an unfortunate use of the term: since “cultural” means 
specifically “pertaining to mental culture or discipline,” and 
the technical courses as hid out at the best engineering schools 


certainly Jack nothing in this-respeet when rompared with any 
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classical or non-technical course. ‘The use of the term in this 
way intimates not only that the technical graduate is an un- 
cultivated man, but that his mental training has been deficient, 
and it is, to say the least, irritating to have it inferred, if not 
flatly stated, that a strictly technical course has no cultural 
value. What is meant, of course, is that such a course is too 
narrow; that it does not give the man a broad enough view. It 
is too apt to get him into a rut from which he can not easily 
extricate himself. It is certainly true that the engineer can be 
more useful to the community if he can look at some problems 
from points of view other than those strictly technical. But is it 
not equally true of other walks of life, that they also are apt to 
be narrow? And would not the members of many other pro- 
fessions be greatly benefited if they could look at certain problems 
from theengineer’s point of view? If,as we believe, the engineering 
professions are to become more and more important in the work 
of the world, will not such a condition justify the engineer in 
complaining that the non-technical schools are too narrow? Could 


not all professions apply with benefit Johnson’s admonition: 


“Deign on the passing world to turn thine eyes, 
And pause awhile from learning, to be wise.” 


ee ee ee eee 


TROLLEY WIRE SUSPENSION. 

The introduction of electric railway systems employing a 
relatively high operating potential drew attention to the 
mechanical deficiencies of the ordinary method of supporting 
the trolley wire. These had been realized for some time, particu- 
larly on those electric rozds where high speeds were attained, 
but until the single-phase, alternating-current systems were de- 
vised only slight modifications in the old method of support had 
been made. It is true that in some of the experimental work 
new plans had been tried, such, for example, as that used in 
the Berlin-Zossen tesis, but even in this notable example the 
principal modification consisted in supporting the wires from a 
short vertical span instead of froin a short horizontal span, as 
has been done for some time. 

This short-span method of suspension was an attempt to 
secure, in a bracket suspension, something of the flexibility of 
the span-wire method of support, and while it was a decided 
improvement over the old system in which the supporting hanger 
was attached directly to the bracket arm, it did not give as much 
flexibility of suspension as is now thought to be desirable. More- 
over, except for a somewhat lessened liability of breaking of the 
trolley wire at a point of support, due to the increased flexibility 
of the support, on account of which the wire is bent somewhat 
less by the passage of the trolley whecl, there was no additional 
safeguard against the falling of a wire. When it was decided to 
use higher potentials, it was at once realized that there must be 
greater protection against such accidents, and it was this neces- 
sity which lcd to the various catenary methods of suspension, 
which not only support the contact wire at a number of points 
between the main supports, but also introduce additional ad- 
vantages. They reduce the sag of the wire by decreasing the 
length of the spans, They therefore give a smoother surface for 
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the wheel to run under, and increase very considerably the flex- 
ibility of the support, so that there is less tendency to produce 
à blow as the wheel passes under each point of suspension, and 
less liability for the wheel to leave the wire. 

It seems very probable that more elaborate methods of sus- 
pension will be adopted for electric railroads in the future, no 
matter what system of propulsion be used. The tendency to- 
dav, except for the strictly street railway systems, is to build a 
road resembling more closely the steam railroad. The cars are 
larger and heavier, and higher speeds are sought. For roads of 
this kind it is justifiable to go to greater expense in supporting 
the working conductor, if thereby it may be made more reliable; 
and the catenary systems scem to offer the simplest solution of 
this problem. 

With regard to methods of suspension for lines running 
through towns, while possibly some modifications may seem de- 
sirable, there is not the same need for a catenary suspension, 
Lecause the slower speeds of the cars throw less strain upon the 
wire and also because the potentials permitted when passing 
through towns wili probably not be much higher than those at 
present employed. However, a modification for such systems 
has been developed by Mr. P. J. Pringle, electrical engineer for 
The idea 
of the new arrangement is to avoid the hammer-blow which takes 
place at every support when the latter is attached directly to the 


the Borough-on-Trent (England) railway systems. 


supporting bracket, and to a less degree only when a short span 
of wire is interposed between the bracket and the hanger. At the 
same time, it is songht to provide more flexibility than the short- 
span suspension gives. Incidentally a method of support is pro- 
vided which makes possible the use of porcelain and earthenware 
insulators, doing away with the composition insulation now 
gencrally employed. In bricf, the system consists in attaching 
a short span of steel cable to the trolley wire by means of soldered 
ears which do not interrupt the smooth under surface of the wire. 
These spans are about ten feet long and take up part of the 
tensile strain due to the span of trolley wire. The supporting 
cable is passed over a reel-shaped earthenware insulator, the 
working conductor passing under the support. The wire is thus 
supported from two points instead of one, a straighter run under 
the support is secured, and the wire is free to move vertically, 
laterally, and even Jongitudially, since the cable can slip along 
The method thus secures, in some degree, 


the advantages of the catenary system of support, although, of 


over the insulator. 


course, the wire is not carried as evenly as it is in the latter. 
The inventor suggests, however, that by using more than on¢ 
span-wire attached to different points of the trollev wire, he can 
more nearly approximate conditions given by the catenary sup- 
port and thus provide a suspension suitable for high-speed roads. 

This method of suspension seems to be an improvement over 
that commonly used, and while it does away with some of the 
objections of the latter. it does not add as much to the overhead 
equipment as the catenary svstems do, and which for this reason 
are less desirable within cities. 'The question of increased cost 
must, of course, be taken into consideration. This, the inventor 
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says, should not be more than that of the present methods of 
construction, though it would seem that an increased cost would 
be justifiable if greater security were obtained. Certainly there 
would seem to be less likelihood for line troubles where only 
earthenware insulation is used, and where the wire is so sup- 
ported that it is not subjected to sharp bends and can adjust 
itself to various strains thrown upon it. The overhead trolley 
system will be with us for a long time to come, and in many towns 
and large cities it will remain the accepted system. It is there- 
fore desirable that such improvements in this system as will in- 
crease its reliability, without introducing objectionable features, 
should be made. 
objection will there he to the use of the overhead trolley. 


The safer the method of suspension, the less 
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THE THERMOPHONE AND ELECTRIC WAVES. 

Early during the development of telephony, when many 
attempts were being made to devise improved telephone receivers, 
an instrument known as the thermophone was constructed by Sir 
William Precce, in which the inventor attempted to use the 
changes in length of a fine wire duc to alternate heating and 
cooling caused by a varying current to set into vibration a 
diaphragm which would convert these movements into sound. 
Tne instrument was constructed by aitaching the wire through 
which the current was passed to a central point of the diaphragm, 
arranging it so that the telephone current would pass along the 
wire. The device did not constitute a successful receiver, A 
inodified form consisted in using the alternate expansion and 
contraction of the air caused by the heating effect of the current 
in the wire to set into vibration the diaphragm; but while this 
arrangement would produce articulate sounds, it also was not a 
success as a practical receiver. 

The etfects upon which the two instruments just mentioned 
depend are well known, but it seems that there is another effect 
which may be used for translating the energy of electric currents 
into sound. This is the phenomenon made use of in the singing 
are, in which the telephone current is superposed upon the main 
current of the are and the variations in the latter which are thus 
produced give rise to sounds and even articulate speech at the 
arc. The action here would at first seem to be merely the varia- 
tion in the temperature or size of the arc due to the change in 
current. This is easily understandable in the case of a gascous 
conductor, but a solid conductor, it seems, will act in the same 
In a recent article in the Elektrotechnische Zeitschrift 


Dr. Frederick Weinberg shows that a heated solid resistance 


way. 
can reproduce a sound as well as the arc. The experiment by 
which this is shown consists in connecting a resistance in series 
with an are, arranging the circuit so that a telephone current 
may be superposed upon the main current. Under proper condi- 
tions the are will act as a telephone receiver, but by heating the 
resistance until the temperature is in the neighborhood of thirty- 
five or forty degrees centigrade, the arc may be cut out of the 
circuit and the heated rheostat will behave in the same way. 


Conversely, by reversing the arrangement, a heated conductor 
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may be caused to act as a transmitter. In this case the voice 
is directed against the resistance and an ordinary receiver, used 
in connection with a repeating coil, will reproduce the words 
spoken into the transmitter. The author suggests that the action 
may be due to the expansion of the heated metal, which allows 
the air to come into closer contact with the molecules of the 
metal, so that the changes in temperature of the resistance, due 
to the current variations, are more readily transmitted to the air, 
and, at the same time, the latter, by acting as an effective cooling 
agent, allows the heated conductor to follow closely the current 
changes. In fact, it was found that by directing a current of 
air against the heated conductor, a much better effect could be 
produced. 

These experiments are most interesting, although they seem 
to have but little practical applicability to ordinary telephone 
service. They have, however, led to another investigation which 
promises valuable results. Arguing from the fact that the electric 
are, When properly arranged, will give rise to electric oscilla- 
tions—a property due to its falling current-resistance charac- 
teristic—it would seem that any other electric conductor possess- 
ing similar characteristics might be emploved for producing the 
same effect. One such material is the glower used in the Nernst 
lamp. Trying the experiment, Dr. Weinberg arranged a glower 
in shunt with a circuit contiining resistance and inductance, 
and found that, under proper conditions, electrical oscillations 
were set up. The best conditions are those which were found 
suitable for the oscillating arc. A cooling atmosphere, prefer- 
ably hydrogen, should he used, as this gas is an effective cooling 
agent. Practically the same control over tha apparatus is ob- 
tained as with the arc, but the conditions are more stable. Hence 
the oscillations set up are more regular and more likely to be 
continuous tnan those produced by the are. 

The effect may be of much use for wireless telegraphy or 
telephony. Its value depends upon the control which can be 
maintained over the oscillations produced, upon their regularity 
and the small damping effect. Another requisite, however, is 
the ability to set comparatively large amounts of energy into 
oscillation, and it is probable that a solid conductor of large 
dimensions would be more sluggish and less controllable than 
a smaller one. This difficulty could most likely he overcome by 
placing a number of small, thin conducting rods in parallel, and 
with such an arrangement there seems to be no reason why an 
oscillating current of anv desired strength might not be obtained. 

It is most interesting, in following the developments in wire- 
less transmission of signals, to see how many ways and how 
many devices are being found which are more or less suitable 
for this purpose. As in the development of many arts, the start 
was made by an accidental discovery of a hitherto unnoticed 
phenomenon, in this case the action of a Branly filings coherer 
when subjected to electrical oscillations. Since then a com- 
paratively large number of devices have been constructed, whick 
behave in a similar way, although depending for their action 


upon entirely different effects. 
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Photo-Electric Property of 
Selenium. 

This communication is a reply from 
R. J. Moss to one from G. M. Minchin, 
which is mentioned in the issue of the 
ELECTRICAL Review for January 18. In 
the latter Mr. Minchin sad that he found 
that a selenium cell, when placed in a 
glass tube and exhausted, fell in resist- 
ance to about one-four-millionth of its 
original value and lost its sensitiveness to 
light. Mr. Moss says the explanation of 
this effect was probably due to the use 
of a mercury pump in exhausting the tube. 
Selenium combines readily with mercury 
vapor, producing a compound which does 
not possess the properties of the selenium 
itself. In reply to this Mr. Minchin says 
that Mr. Moss’s supposition is correct. 
The tube was exhausted with a mercury 
pump; but when he repeated the work, 
using another type of pump, he found that 
the resistance of his cells increased in- 
stead of decreasing, and they retained 
their sensibility to light—Nature (Lon- 
don), January 2 and 9. 

—— 0 


An Important Wireless Tele- 
graph Bill in the German 
Reichstag. 


A bill to organize the business of wire- 
less telegraphy in accordance with the de- 
cisions reached by the International Com- 
mission, which sat in Berlin in 1903, and 
the International Congress, which was 
held in 1906, has been introduced in the 
German Reichstag by the Minister of 
Posts and Telegraphs. 


The fundamental principle is to compel 


navigation companies, as well as the own- 
ers of land wireless stations, to arrange 
for intercommunication without regard 
to the system used; otherwise permission 
for the erection of stations for wireless 
on board ships will not be given. It is 
understood that the enactment is intended 
to give the fullest scope to all systems. 


————_—_-@o————— 


Civil Service Examinations 
for New York State and 
County Service. 


The New York State Civil Service Com- 

mission will hold examinations on Feb- 
rnary 15 for the following positions: as- 
sistant electrical engineer, $600 to $900 
and maintenance; assistant steam engi- 
neer, New York County Jail, $840; bridge 
draftsman, $1,200 to $1,500. 
The last day for filing applications for 
` these examinations is February 8. Full 
information and application forms may be 
obtained by addressing Charles S. Fow- 
ler, chief examiner of the commission, 
Albany, N. Y. 
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DESIGN OF INDUCTION MOTORS. ' 


BY R. E. HELLMUND. 


In the issue of April 7, 1906, of the 
ELECTRICAL Review the writer gave a de- 
sign method for induction motors, which 
uses the circle diagram for the predeter- 
mination of the motor performance. Ac- 
cording to the method given there the 
short-circuit point on the circle is found 
by calculation, which, like any method de- 
vised for the same purpose, requires quite 
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more exact data for the power-factor, will 
be employed; moreover, the formulz will 
be given so that they applv to fractional 
pitch windings as well as to full pitch 
windings. 

As in the case of the method previously 
given, the magnetizing current, the core 
losses, friction losses, the electrical re- 
sistances of both members and the leak- 
age coefficient of the motor are found by 
any of the well-known methods. The con- 
stant of the primary current is assumed 


B 


Fie. 1.—CoRRECTED HEYLAND DIAGRAM USED IN THE Desicr or InpDucTION MOTORS. 


an amount of formulx and figuring. Mal- 
ters may be considerably simplified by cal- 
culating the copper losses for some other 
load condition in order to determine some 
points for the torque and output circle, 
after which all other load conditions, the 
short-circuit condition included, may be 
determined graphically. 

In the following this method of pro- 
cedure will be described in detail. In 
place of the diagram previously given, the 
corrected Heyland diagram, which gives 


1 Bee Electrical World, November 238, 1% 7, page 1004. 


of convenient size = c, Then we have 


(see Fig. 1): 
(1) AC = - and 


— ô 
(2) DC = Ci îm C ) 
where im == magnetizing current per phase 
and ô = leakage coefficient. 
The constant of the secondary current 


(3) «= Sao c (1 F +) 


for phase-wound rotors and 


is 


‘tl a — _ x> PY —- 
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G= a cre nA (1 + +) for squirrel- 
cage rotors. 

Since no special definitions for the va- 
rious factors in the preceding and in the 
following formule are given, the defini- 
tions given in the previous article apply: 
f, and f, represent the primary and sec- 
ondary pitch factors respectively, the val- 
ues for which may be taken from Fig. 2. 

The watt-constant is 

(4) c=3¢,E 

The angle e is found from 

. € im T, 
(5) sin a mE 

The diagram may now be constructed. 

Draw AD at right angle to AB and lay- 
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copper losses for the load point X may be 
easily determined. 

Draw the circle CED so as to pass 
Ez and F; by making the horizontal dis- 
tances 

ee primary copper losses for point X 


c 

and 

a secondary copper losses for point X 
c 


Draw the circle CED so as to pass 
through the points C, E, and D and the 
circle CF,;D so as to pass through the 
points C, F> and D. Connect the centre 
Op of the latter circle and the point 
D and draw the line DS at right angles 
to O; D. The point S is the short-circuit 
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Fie. 2.—Curve Givine THE Pirca Factors ror Inpuction Motor DERION. 


ing off AC and DC as found by equations 
1 and 2, draw AC so as to make the 
angle e between AD and AO; draw the 
circle CLSD so that it passes through 
the points A and D and so that its centre 
O. is on the line AO; draw the line mn 
through O. at right angles to AD. As- 
sume any point X on the circle CISD, 
preferably below the line mn. The pri- 
mary current for this load point is AX z 
€, and the secondary current CX z c,. 
Knowing the primary and secondary 
current and the primary and secondary 
resistances, the primary and secondary 


point. The diagram may now be com- 
pleted and used for the derivation of the 
motor performance as described by Hey- 
land in “The Graphical Treatment of the 
Induction Motor.” 

Where it is desirable to determine the 
efficiency more correctly than is possible 
by taking it directly from a diagram 
drawn in a small scale, the primary and 
secondary currents may be taken from the 
diagram for any load condition; then the 
ohmic losses may be calculated and the 
efficiency may be determined by the los» 
method. If this be done, the errors in- 


wé 
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troduced by the inaccuracy of the draw- 
ing and by inexact readings of the values 
from the drawing are very small, since 
they appear in the final result only as 
errors of the second degree. Therefore 
the inaccuracy of the efficiency found by 
this method is practically reduced to the 
inaccuracy of any loss method. The slip 
may be determined very closely by the 
ratio of the secondary ohmic losses to 
the secondary input, which may be found 
from the diagram or by calculation. The 
power-factor values may best be taken di- 
rectly from the diagram and will be cor- 
rect within one per cent for motors above 
one horse-power, provided, of course, that 
the values upon which the diagram is 
based are correct. For reasons discussed 
in the previous article the maximum out- 
put, the maximum torque and the start- 
Ing torque are somewhat smaller than 
found from the diagram; also the starting 
current is slightly smaller, These inaccura- 
cies are, however, not larger than those of 
any other method and, as in the case of 
any other method of caleulation, their 
right consideration depends largely upon 
the skill and experience of the designer, 

Moreover, since the formule have been 
reduced to a very small number, the writer 
believes that the graphical method as out- 
lined above is quite advantageous if com- 
pared with analytical methods; it will 
give the desired results more quickly than 
analytical methods in all cases where a 
complete motor performance is desired; 
the diagram gives a clear conception of 
the motor performance and enables the 
designer to see at a glance in what wavs, 
and how much, a motor can possibly be 
improved; finally the comparison of cal- 
culation and test is considerably facili- 
tated, since at present the diagram is used 
in the majority of cases for the experi- 
mental determination of the motor per- 
formance. The design method outlined 
above may, of course, be applied in a simi- 
lar way to any of the possible modifica- 
tions of the crrele diagram. 

—e e 
The New York Electrical 
Show. 


The second annual electrical show will 
be held at Madison Square Garden, New 
York city, October 3 to October 14, in- 
elusive. The management announces that 
sixty per cent of the floor space was sold 
to the exhibitors before the close of the 
1907 show. 

The officers of the show are: George F. 
Parker, president: Dudley Farrand, sec- 
retary; Walter Neumuller, treasurer. The 
directors are the officers and Arthur Will- 
lams, W./We Freeman, Hames R. Strong 
and Jianes_C. Young. 
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The Annual Convention of the International Independent 
Telephone Association. 


Coliseum, Chicago, Ill., January 721, 22 and 23. 


HE annual convention of the In- 
ternational Independent Telephone 
Association was held at the Coliseum 

Annex, Chicago, Ill., January 21, 22 and 
23. There was a large attendance, every 
state in the Union being represented, as 
was Canada. Great enthusiasm was mani- 
fested in the independent movement, and 
apparently the business is in a very flour- 
ishing condition. 

The first session was called to order 
by President Theodore Gary, of Macon, 
Mo., at 2 o’clock on the afternoon of 
January 21. The divine invocation was 
delivered by the Rev. Z. B. Phillips, of 
the Trinity Episcopal Church. The ad- 
dress of welcome was made by George W. 
Miller, representing the mayor of the city 
of Chicago, the response being made by 
M. L. Clawson, of Indianapolis, Ind. 
Mr. Clawson thanked Mr. Miller very 
heartily for his tender of facilities, but 
deplored the attitude of Chicago with re- 
gard to opening the door to independent 
telephone communication from other 
states. 

The presidential address was delivered 
by Mr. Gary, who emphasized the im- 
portance of co-operation among all of the 
members and the necessity for strong 
work among the individual members and 
the state associations to perpetuate the 
international body. 

The report of the assistant secretary, 
J. A. Harney, was read. ‘This report 
showed that the association is in a good 
condition and that a small amount of 
-material is still on hand in the supply 
department. Work upon the maps has 
been suspended, but this work is in such 
a condition that it can very quickly be 
taken up again and carried to completion. 
The headquarters of the association had 
been moved from Cleveland to Chicago 
on November 11 last. Thirteen per cent 
of the ‘total assessments levied at the last 
meeting have been collected. ‘The treas- 
ury is in good shape, showing a surplus 
of $4,182.43. Through the reorganiza- 
tion of the Pennsylvania Telephone As- 
sociation, under the title of Eastern 
States Independent Telephone Associa- 
tion, Delaware, Maryland and New Jer- 
sey have been admitted to membership. 
This brings the total states represented in 
the association up to twenty-six. These 
twenty-six states and Canada are repre- 


sented by twenty-three separate independ- 
ent telephone associations. Plans are 
now under way for the otganization of the 
Inter-Mountain Independent Telephone 
Association, embracing the states of 
Idaho, Utah, Montana and Wyoming. 
Organizations are also contemplated for 
a few other states. 

A. C. Lindemuth, chairman of the ad- 
visory committee, presented a lengthy re- 
port, the feature of which was embodied 
in two resolutions looking to the raising 
of funds for the perpetuation of the in- 
ternational association. ‘These resolutions 
levied an assessment of two mills per 
unit, a unit to consist ‘of one operating 
telephone or one circuit mile of toll line 
operated in each state by the independent 
companies. No annual dues, however, 
should be less than $50 per state or asso- 
ciation. The dues should be paid in full 
or guarantced in- writing by responsible 
parties from the respective states, total 
payment to be guaranteed by July 1, 
1908. ‘The second resolution leved a pro 
rata assessment upon independent manu- 
facturers and dealers in independent ap- 
paratus, equipment, wire, cable, poles and 
other telephone material, and applicd also 
to the publishers of independent telephone 
journals and magazines. This required 
that all such manufacturers, supply deal- 
ers and publishers be required to affix 
stamps to all invoices and bills for goods 
and supplies sold to independent oper- 
ating companies, and to advertising and 
subscription bills of journals, in the pro- 
portion of one-tenth of one per cent of 
invoices or bills amounting to $500 or 
less, and one-twenticth of one per cent on 
all bills or invoices for amounts in excess 
of $500. The resolution also included 
penalties for non-observance of these 
rules, should they be carried. After con- 
siderable discussion, which was carried 
over into the following session, both these 
resolutions were adopted. 

After the appointment of several com- 
mittees, E. H. Moulton, of Minneapolis, 
Minn., read a paper entitled “The Bank- 
er’s Opinion of Securities.” Mr. Moul- 
ton showed why independent telephone 
securities should be in the nature of a 
first-class investment, and emphasized the 
importance of the operators of the com- 
pany being very closely in touch with 
their stockholders and subscribers. He 


thought that capital would appreciate the 


conservative manner of financing which 
was the case with independent telephone 
properties, and that eventually these se- 
curities would stand at the head of the 
list for safe, sound investments. 

The reports of states were then called 
for. George E. Knight, reporting for 
California, said that affairs in that state 
were in a very satisfactory condition. 
The Los Angeles Home Telephone Con- 
pany has a large number of contracts on 
the waiting list, and as fast as it is able 
to cut in its new automatic exchanges and 
get additional equipment it is taking care 
of a rapidly increasing business. 

The Canadian Independent Telephone 
Association, through L. Page Wilson, re- 
ported that progress in Canada during 
the past year had been sure and fairly 
rapid. In Winnipeg the Manitoba Gov- 
ernment has already had a large part of 
its conduit work laid, and arrangements 
are being made for installing systems in 
the provincial municipalities as soon as 
possible. The province of Alberta has 
about 500 miles of publicly owned tele- 
phone lines connecting up a large number 
of the more important towns and rural 
communities. In Quebec the Belle Chasse 
Company has obtained favorable legisla- 
tion from the government, and a satis- 
factory franchise has also been obtained 
from the city of Quebec. This is the first 
city of over 50,000 population in Canada 
to try a competitive system. The latest 
development in Manitoba is the provincial 
government’s purchase of the Bell system. 
There are probably 18,000 to 20,000 in- 
dependent telephone subscribers now in 
Canada. 

C. B. Cheadle reported for Illinois. In 
the city of Bloomington the independent 
company now has 3,700 telephones in 
service. In the state of Illinois there are 
approximately 200,000 independent tele- 
phones in service. 

Charles S. Norton reported for Indiana 
that the companies were advancing rates 
without any opposition developing. 4 
Indianapolis an application for an amend- 
ed franchise, allowing the company to 
register rates so as to collect from all 
consumers in proportion to the servic 
used, has been presented. There is every 
prospect that this request will be granted 
by the city.. (The average | number of 
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independent telephone subscribers for 
ninety-two "counties in the state is 2,000. 

A. C. Davis presented the report for 
West Virginia. This showed an entirely 
satisfactory growth in 1907. A great deal 
of new building has been done. 

Frank L. Beam reported for Ohio that 
the independent telephone companies are 
operating over 307,000 telephones. 

The second session of the convention 
was called to order Wednesday morning 
at 10 a. M., President Gary in the chair. 
The first order of business was the adop- 
tion of the two resolutions concerning the 
raising of funds, mentioned heretofore. 

The report of the credentials commit- 
tee was presented, and after considerable 
debate, in which several amendments were 
made with regard to the voting classifi- 
cation of the members, was adopted. 

The reading of reports from states was 
continued. ŒE. B. Fisher, reporting for 
Michigan, stated that, in a general way, 
the condition in Michigan has been very 
gratifying. It is expected that before the 
first of April a first-class independent ex- 
change will be established in Detroit. 
The company can not commence charging 
under its contract until 7,000 telephones 
are in service. It is now installing tele- 
phones at the rate of 100 or 200 a day, 
and expects soon to be able to charge. 
The company has secured 16,000 con- 
tracts for service in that city. 

W. S. Vivian, president of the Michi- 
gan State Independent Telephone Asso- 
ciation, and president of the Michigan 
State Traffic Association, stated at this 
time that there were 86,000 independent 
telephones and about 11,000 miles of pole 
lines, sixty per cent of which were cop- 
per, working in Michigan. In connec- 
tion with the traffic association, every in- 
dependent company in that city is directly 
or indirectly allied with the association. 
The traffic association is clearing to-dav 
about 21,000 messages per month at a 
cost of one and two-fifths cents per mes- 
sage. ‘The managers’ association has a 
membership of something over 100 of the 
more important managers throughout the 
state. 

Charles West reported for Pennsylva- 
nla upon the organization of the Eastern 
States Independent Telephone Associa- 
tion, consisting of Pennsylvania, New 
Jersey, Maryland and Delaware. No sta- 
tistics are ready for the three latter states, 
but in Pennsylvania there are now 200,000 
independent telephones, 385 exchanges, 
2.875 pole stations, 25,000 miles of pole 
lines and 100,000 miles of circuit. 

G. W. Schweer reported that Missouri 
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has about 175,000 independent telephones. 


Many new connections were made during 


the past year. The district association 
meetings have been a great success, and 
much good was accomplished in each dis- 
trict. 

H. D. Critchfield reported that there 
are approximately 52,000 telephones in- 
stalled in Wisconsin at the present time. 
An independent system will be built in 
Milwaukee this spring. Money has now 
been provided, and the work will be done 
as soon as the weather will permit. 

R. Max Eaton reported for the state 
of New York. There are, in thirty-nine 
counties out of a total of fifty-five in New 
York state, not including New York city 
and Long Island, 123,000 independent 
telephones. 

Frank G. Hoge reported that Kentucky 
has something like 22,000 independent 
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telephones in operation. In Kentucky 
the lowest rate is $1.50 per month for a 
party line. This runs up sometimes as 
high as $3. 

J. A. Zimmerman reported that the 
estimate in Kansas six months ago was 
45,000 independent telephones and about 
5,000 miles of toll line. 

H. W. Buchanan reported that in Ver- 
mont and New Hampshire the independ- 
ent companies were doing a good busi- 
ness and paying interest on the invest- 
ment. 

H. D. Houck, of Harrisburg, Pa., ad- 
dressed the convention and emphasized 
the importance of the association’s rais- 
ing a considerable amount of money so 
that a concerted effort could be made 
toward improving the whole independent 
situation. 

Considerable discussion resulted from 
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Mr. Houck’s address, and a number of 
members suggested wavs and means bv 
which this fund could be secured. James 
S. Brailev stated that he thought it would 
be hard work to get individuals to guar- 
antee $10,000. He thought the associa- 
tion should start out next year with 
$12,500, and was willing to guarantee ten 
per cent of any deficit which might accrue 
in receiving this fund. This suggestion 
was received with great favor, and sub- 
sequently the members pledged their com- 
panies not only for the full payment of 
their dues for the coming year, but sub- 
scribed something like 150 per cent of any 
deficit which might accrue in securing 
$12,500. 

G. E. Becker reported for Nebraska 
that there were 50,000 independent tele- 
phones in service, and that the companies 
were in good financial shape. The inde- 
pendent companies have about 7,000 cir- 
cuit. miles of long-distance telephone 
service, and have a clearing-house arrange- 
ment which nearly all of the larger oper- 
ating companies actively support. 

The convention was called to order on 
Thursday morning, January 23, at 10.30, 
with President Gary in the chair. The in- 
vocation was delivered by the Rev. Jenkin 
Lloyd Jones. 

The first business was the reading of 
a paper by J. H. Shoemaker, entitled 
“The Business End of the Business.” 

Mr. Clawson reported that the secre- 
tary of state at Springfield, I., had duly 
returned and filed in Cook County, Ill., 
the incorporation papers of the Interna- 
tional Independent Telephone Associa- 
tion, establishing it as a regularly in- 
corporated body. 

At this session the idea of the associa- 
tion’s raising a fund was amended so as 
to bring the total amount up to $15,000. 
The various members signed for their 
companies, and then listened to an address 
by George W. F. Gaunt on “Why the Na- 
tional Grange Favors Competition.” Mr. 
Gaunt represented a national farmers’ 
organization with about 1,000,000 mem- 
bers, scattered all over the country. He 
stated that his association greatly appre- 
ciated the efforts of the competing com- 
panies in establishing rural communica- 
tion. This was a great help to the farmer 
and made home life on the farm more 
interesting and‘ brought about numerous 
comforts, which were greatly appreciated. 

R. Max Eaton read a paper entitled 
“The Solution of the Telephone Situa- 
tion.” 


This was followed by a_paper by W. H. 
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Denlinger, entitled “The Independence 
of the Independents.” 

Mr. Denlinger emphasized the impor- 
tance of realizing the exact status of in- 
dependence in operation. The spirit of 
independence must not carry the com- 
panies to a point where it -is not recog- 
nized that they are dependent upon others 
for support and success. Every company 
is dependent upon the public for patron- 
age and for financial support. 

A debate was then indulged in on the 
matter of amendments to the constitution 
and by-laws. Other than some changes 
in phraseology and minor suggestions and 
substitutions, the constitution remains as 
adopted. 

The report of the nominating commit- 
tee was adopted unanimously as follows: 
President, A. C. Lindemuth, Indiana. 

First vice-president, P. C. Holdocgel, 
Iowa. 

Second vice-president, E. B. Fisher, 
Michigan. 

Third vice-president, J. F. Demers, 
M.D., Quebec, Canada. 

Fourth vice-president, Arthur Wright, 
California. 

Secretary, J. B. Ware, Michigan. 

Treasurer, Manford Savage, Illinois. 

The new officers were introduced to the 
convention, and after the usual felicita- 
tions it was regularly moved and carried 
that the stamp act, which had been pre- 
viously endorsed, become effective at 12 
o'clock that night. 

The convention was then adjourned. 

On Wednesday evening, January 22, 


the International Independent Telephone 
Association tendered a smoker and enter- 
tainment to a large number of delegates 
and guests. After the entertainment light 
refreshments were served. 

Among the functions which were ob- 
served during the second week of the Elec- 
trical Show was a smoker and vaudeville 
performance tendered to the exhibitors on 
Tuesday evening, January 21, by the Elec- 
trical Trades Exposition Company. A 
well-prepared programme of high-class 
vaudeville was the feature. Light re- 
freshments were served after the enter- 
tainment. 

The Sons of Jove held a rejuvenation 
on Monday evening, January 20, in the 
Coliseum Annex. Thirty new members 
were accepted, and refreshments were 
served and an address made by W. L. Rob- 
ertson, Jupiter, after the formal business 
of the meeting. 
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New York State Electrical 
Contractors. 

The Electrical Contractors’ Association 
of New York State held a meeting on 
January 23 at Rochester, N. Y., and 
wound up the session with a dinner at 
the Rochester Club, at which the officials 
of the Rochester Railway and Light Com- 
pany and the Rochester Fire Underwri- 
ters’ Association were guests. Among those 
present from the railway and electric light 
company were: General Manager R. M. 
Searle, Assistant General Manager J. T. 
Hutchins, T. H. Yawger, Charles N. 
Pratt, W. B. Colgate and Manager George 
L. Colgate, of the Eastern Monroe County 
Electric Light Company. From the un- 
derwriters were Manager J. N. Elwood 
and Inspectors William H. McDonald, 
Burton A. Vandy and J. E. Putnam. The 
delegates present included the following: 
Buffalo,. J. C. Sterns, E. D. McCarthy, 
J. D. Robertson, J. J. O'Leary; Eastern 
association, Marshall Barnes, of Troy; 
James T. Burns, of Schenectady; P. M. 
Bulloch, of Albany; New York, A. A. 
Nimms, James R. Strong, E. A. Keefer, 
A. J. Martin; Independent New York As- 
sociation, Emil Christesen; Syracuse, Ed- 
ward Joy, J. H. Gough, Robert Hanlon, 
E. E. McKenzie; Rochester, Rudolph 
Schmidt, James McDonnell, Fred Fish, 
Henry Meach, Thomas H. Green, E. C. 
Sykes and M. S. Horton. 

The next meeting of the association 
is to be held in Syracuse in July. 

— 0 
Western Electric Stock 
i Deposits. 

The amount of stock deposited in ac- 
cordance with the offer of the American 
Telephone and Telegraph Company to 
stockholders of the Western Electrice Com- 
pany, says the Wall Street Journal, to 
purchase their holdings, paying therefor 
in bonds or cash, will not vary materially 
from 30,000 shares or, say, fifty per cent 
of the 59,679 shares of minority stock 
outstanding, a result which the manage- 
ment of the American Telephone and Tele- 
graph Company states is as satisfactory 
as anticipated. The parent company will 
now control eighty per cent instead of 
sixty per cent of Western Electric as for- 
merly. 

At some later date negotiations may he 
begun again with minority stockholders 
for their holdings. 

The $15,000,000 five-per-cent bonds 
which the Western Electric has in its 
treasury will be sold only when conditions 
warrant their sale at a satisfactory price. 
The company is in strong cash position, 
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and the indebtedness which will be retired 
from the proceeds of the bonds can be 
safely left in its present form until the 
directors see fit to sell the bonds. 


—___-@—-—_____ 


The National Board of Fire 
Underwriters’ Committee 
on Rheostats. 

At the annual meeting of the National 
Board of Fire Underwriters, held last 
spring, a subcommittee on rheostats was 
appointed to consider proposed amend- 
ments to the National Electrical Code. 
All other sections were discussed and 
amendments settled at the spring meeting, 
but the section pertaining to rheostats was 
omitted with the idea of taking this mat- 
ter under consideration and to give the 
manufacturers an opportunity to formu- 
late suggestions for changes and revisions. 
On January 28 a meeting of the Commit- 
tee on Rheostats of the National Board 
of Fire Underwriters was held in the 
rooms of the Underwriters in New York 
city. Among those represented were the 
following companies: General Eletric 
Company, Western Electric Company, 
Automatic Switch Company, Cutler-Ham- 
mer Manufacturing Company, Westing- 
house Electric and Manufacturing Com- 
pany, Ward Leonard Electric Company 
and Otis Elevator Company. The matter 
under consideration was the amendment 
of Article 64, Section H, of the National 

Electrical Code. 

After considerable debate an amend- 
ment was unanimously adopted, which 
was in substance that all rheostais be 
tested to destruction so as to prevent 
molten metal from fused resistance con- 
ductors flowing or dropping outside of 
the rheostats. All the rheostats under 
test should withstand a twenty-five per 
cent overload throughout the resistance 
length, or such part of it as may be avail- 
able for full-load conditions; or the rheo- 
stat should withstand a twenty-five per 
cent overload for five minutes. 

The question of temperature coefficient 
was thoroughly discussed, and the consen- 
sus of opinion was that this should be as 
low as possible. 

The question of enclosing all rheostats 
was also discussed. 

The proposed amendment is in the na- 
ture of a suggestion from the manufac- 
turers, and must first be approved by the 
Committee on Rheostats, of which George 
N. Bruen is chairman, before being ac- 
cepted by the Electrical Committee for 
discussion and its later incorporation in 
the National Electrical Code. 
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THE HEAT CONDUCTIVITY OF IRON 
STAMPINGS.' 


BY THOMAS MORGAN BARLOW. 


The main object of the research under- 
taken was to determine, 1, the conductivity 
of heat in a direction parallel to the insu- 
lated iron stampings, and, 2, the conduct- 
ivity in a direction at right angles to the 
plane surface of the stampings, t. e., across 
iron and paper (insulation). 

No attempt was made to use artificial 
cooling by oil or forced draft, as the 
method employed did not lend itself to air 
cooling other than by the natural con- 
vection currents in the air. 

Consider the case of a lamina or wall 
with parallel faces. One face kept at a 
fixed temperature 6, while the other is 
maintained at 6,. If there be established 
a permanent state and uniform ‘flow of 
heat the temperature may be taken to fall 
uniformly if the wall be made of the same 
material throughout, and if the conduct- 


Fie. 1.—SEcTION AND Bras OF APPARA- 
TUS FOR MEASURING HEAT CONDUCTIVITY OF 
IRON STAMPINGS. 


ing power does not depend upon the tem- 
perature. | 
From the first principles, the quantity 


of heat which flows through such a wall 


is directly proportional to the difference 
of temperature (6, — 6,) of its faces. 
The quantity of heat which flows through 
an area A of such a wall in time ¢ seconds 
will be proportional to A and ¢, also if Q 
be the quantity of heat, a the thickness of 
the wall, and K be the heat conduction 
coefficient depending upon the nature of 
the substance and numerically equal to the 
quantity of heat which flows per unit time 
through unit area of a plate of unit thick- 
ness having unit difference of temperature 
between its faces then— 


Q=K. es A t. 
a 
(The units in all calculations are centi- 


grade and centimetre-gramme-second.) 
Jf _ the plate has an infinitely small 


bstract of a paper ad secant! before the Institu- 
ey of Electrical Engineers of Great Bri Britain 
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thickness dz and an infinitely small tem- 
perature difference d 0, then the quantity 
of heat which flows through it in a small 
time dt is— 


dQ=Ka® EEE) ats 


— KA as dt, 
or when the ye state has been 
reached— 
1 
— d0 = x` 
Now consider the flow of heat through a 
circular lamina heated from the inside. 
This corresponds to the actual case of the 
experiment. Let the temperature at a dis- 
tance r centimetres from the centre be 0, 
and at a radius z + r be 0s. For a 
distance dz and a temperature difference 
d 0 from equation (1)— 


x dz. (1) 


e E az. 


Therefore at a radius (z + r)— 
gg- L Qa +") 

K 22” (z+ 7) 

at radius r— 

1 dr 

gen h 8%, 

i. e., by integration— 


Aes loge (z + r) + Ca, 


Ba K’ 2r 
and— 
_ 1 QR 
—O = Ee yy loge (r) + Ca- 
Therefore— 


6, — 6r) = K 


If the temperature difference between the 
two points be denoted by 0, then— 

6= a = . loge (3 $ =), 

If l centimetres be the length of a cylinder 
built up of stampings or lamine, the sur- 
face of the cylinder being the total cooling 
surface, then— 


s= l % tog (1+ 7) @) 
From this formula the values of K for 
iron stampings, both in the direction 
parallel to the plane surface of the stamp- 
ings and across the iron and paper at right 
angles to the surface, were calculated. 

If Ka be the. heat conduction coefficient 
for iron laminations in a direction parallel 
to the surface of one stamping, and K» 
in a direction at right angles to this sur- 
face, i. e., across iron and paper or insula- 


Q jztrl 
ye, loge | r 5° 


tion, then their ratio = k ù 


If C equals the ratio of the sides of two 
square surfaces, one being the edge surface 
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of a packet of stampings and the other 
being the plane surface of the outside 
stamping of the packet, and if both these 
surfaces are made to dissipate the same 
amount of heat, 4. e., equal cooling, then— 


C= ce ; / 
Ky 

To obviate the difficulty of calculating 
the heat leakage if the iron stampings 
were heated on one side, a cylinder built 
up of stampings was used, being heated 
on the inside edge and cooled on the out- 
side (see Fig. 1). This was built up of 
stator stampings 0.0345 centimetre thick, 
and insulated with a preparation known 
as “Insuline.” The plates were firmly 
clamped together, and the slots wound 
with ten turns of double cotton-covered 
copper wire round each tooth, giving 
twenty turns per slot. The slots were in- 
sulated with paper tubes built up by roll- 


Fic. 2.—METHOD OF ARRANGING AND LEADING- 
OUT THERMO-JUNCTION LEADS. 


ing cartridge paper stuck with shellac 
varnish round a former. The thermo- 
junctions for the core were fixed between 
two fine sheets of condenser paper cut to 
the same shape as the stampings, the two 
leads of each junction being carefully 
brought out so that there was no fear 
of short-circuit. The stampings were 
clamped together between two wooden 
ringą by means of a bolt and two heavy 
cross-pieces. The wooden rings were insu- 
lated with asbestos from the iron stamp- 
ings. To prevent the iron bolt from get- 
ting hot and so allowing the nut and head 
to dissipate heat, the air inside was 
divided off into sections, so as to localize 
the heat currents by means of discs of 
paper. The bolt was also shielded by a 
paper tube. The top and bottom: of the 
core were insulated also with absestos 
sheet, cord and cotton waste. These pre- 
cautions practically ensured that all the 
power supplied to the windings would be 
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dissipated in heat from the outside edge 
surface of the stampings. 

For the second part of the work, i. e., 
the measurement of the heat conductivity 
across iron and paper, iron strip was 
wound over the outside of the cylindrical 
core, each layer being interleaved with 
paper. The strip was 2.5 X 0.05 centi- 
metres, and was of best soft steel of bluish 
color. The paper was 0.005 centimetre 
thick. Three coils were wound, the 
thermo-junctions being placed at suitable 
intervals in the centre one, the two out- 
side rings acting as guard rings. The 
coils were insulated with asbestos sheet 
from each other, and the edges of the two 
outside coils were also insulated from the 
air with asbestos sheet rings. 

Some difficulty was experienced in 
winding the iron strip on tight, and in 
one case the coil had to be rewound owing 
to a thermo-junction being broken due to 
tightening. The position and method of 
carrying away the leads of the thermo- 
junctions are shown in Fig. 2. In the 
core A,, A, A, A, were placed eight 
millimetres apart. In the strip B, B, 
B,, B, were ten millimetres apart, giving 
a total distance between A, and A, B, 
and B,, of 2.4 centimetres and three 
centimetres respectively. After the strip 
had been wound on it was found that A, 
and B, had become short-circuited or 
broken. As this could not be remedied 
without dismantling the whole apparatus, 
readings were only taken from the six re- 
maining thermo-junctions, these being 
quite sufficient for calculating the results 
required. | 

The measurement of the temperature by 
electrical resistance thermometers! (i. e., 
the temperature calculated from the varia- 
tion of the resistance of embedded coils), 
was impracticable in this experiment, ow- 
ing to the depth of leads to the coils, 
which would be embedded in the iron, 
being also subjected to a variation which 
would need an assumed temperature drop 
to be allowed for. 

As the temperature was only to vary 
from 15-80 degrees centigrade, a new com- 
bination of metals was tried for a thermo- 
junction, and was found to give a straight 
line between the above limits. The two 
junction wires were— 

Positive (+), No. 40 German silver 
silk covered. 

Negative (—), No. 32 pure silver wire 
bare. 

The silver wire was absolutely virgin 
silver. The actual junction was made by 


1 Journal, Institution of Electrical Engineers, vol. 84, 
p: 613, 1905. Report on Temperature Experiments, 
ational Physical Laboratory (Rayner). 
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twisting the ends for about 0.3 centimetre 
and dipping in silver solder. The junc- 
tion was then flattened by light taps. 

The experiments were conducted in a 
room free from drafts and kept as near as 
possible at a uniform temperature, so that 
the temperature of the cold junctions 
would remain constant. The tempera- 


Fia. 8.—TEMPERATURE CURVES (TEST 6). 


tures were determined by means of a 
polentrometer and calibration curves of 
the junctions. Care was taken to keep 
all junctions and connections free from 
any drafts and no readings were taken 
for fifteen minutes after any connection 


WH. 
JAK 


Oegrees Centigrade /ren mtie 60 outside. 


Temperatura gradert. 


had been touched. This allowed every- 

thing to settle down to its normal tem- 

perature. 

THEORETICAL CALCULATION OF THE CON- 
DUCTION COEFFICIENT ACROSS IRON AND 
PAPER FROM THE VALUES FOR IRON 


(K,), PAPER (K,) AND AIR (K;). 

Consider the flow of heat across one 
lamina of iron and one of paper in a di- 
rection at right angles to the surface. If 
Q be the total amount of heat across both 
iron and paper, @ the total drop of tem- 
perature, and K» be the conduction co- 
efficient for iron and paper interleaved, 
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d, thickness of iron, d, thickness of paper, 
then— 


If Q, and 6, are the amount of heat and 
the temperature drop respectively across 
the iron lamina, and Q, and 6, the values 
for paper, then— 
_ K,4 _ K,4 
Q, = —z and Q: = 7 


i 


Therefore, since Q = Q, + Q, 


, Ke? = Bit. Bit 
g datda d, d, f 
„dtd _ dd (b +0) 
"" Ke ~ K, 6, d, + K, & d,’ 
and— 
6 = 0, + 4,; 
d, + d; d, d, 


K 
ll ad 
K, 6, d, + K, 4, d, 


1 Ky d? 6, + Kê d} 9, 

K," K, 6, d + K," K, & dy 

The expression in the brackets can be 

neglected since d,? and K,? are very 

small quantities; approximately— 
Ath | h 
Ko 7 K, K; 

If we reckon that the iron and paper do 

not fill the entire distance, but have very 

small layers of air between (this is actual- 

ly the 'case), and if K, and d, are the 

conductivity and thickness of air, then 

similarly— 


44+4a+d 4 a ds 
a Ek age 


Ky 
In the experiment— 
d, = 0.05 centimetre. 


d, = 0.005 centimetre. 

d, = 0.00125 centimetre. 
(d, is worked out from the fact that fifty- 
three lamine of iron and paper took up @ 
distance of three centimetres). 

The following are values of K used for 
iron, paper and air (C.G.S. centigrade 
units) :— . 

K, Iron... .0.1528 at 28 degrees centi- 
grade (Hall).} 


K, Paper....0.0003 (Lees)? 
K, Air... .0.0000479 at zero centigrade 
(Compan).® 


From the formula for variable conduc- 
tivity K = K, (1 + a t) the correct con- 
ductivity was calculated for the approx 
tenes ee eee, a ee 


1 E. H. Hall, Physical Review, vol. 10, p. 277, 1900. 


2Ch. Lees, Phil. Trans., vol. 1834, p. 481, 1892. 
3P. Compan, Comptes Rendus, vol. 188, pp. 190-8, 1901. 
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mate temperatures. The values of a 


being— 

— 0.000282..Lorenz for iron.‘ 

+ 0.0013....Compan for air.‘ 
This gives the value of K,, K, and K, at 
the approximate temperature of the ex- 
periment, 4. ¢.,— 

K, = 0.152. 
K, = 0.0003. 
K, = 0.0000528. 
From formula (1) the theoretical value 
of K» from these figures is— 
K, = 0.00138. 
Constants for the Experiment in 
Formula for Temperature Difference—In 
the formula— 


0 = T : a loge (1 + Z) (2) 
the constants for the two tests for Ka, Ko, 
respectively, are the values of z and r, and 
for both 7 is taken as constant. 

In this case, r = 2.4 centimetres and 


r = 11.9 centimetres. In both cases 
l = 20 centimetres. 
Then— 
_i Q 


If P = watts lost, then P = 4.18 Q (Q 
being in centigrade C.G.S. units) ; 
ae Se 7 . 0.0003476. 
Similarly for Ky»— 
z = 3 centimetres, 
r == 15.1 centimetres, 
l = 20 centimetres, 
the temperature drop being 6p. 
Then— 


K = z 


--— . 0.0003439. 
0s 


From table I of results the ‘average 
values obtained are— | 
K, = 0.1405, 
and— 
K, = 0.00137. 

This gives an average value of C of 
10.1. Hence the ratio of sides of square 
edge and plate surfaces of iron stampings 
for equal cooling averages about ten. In 
actual practice the pressure on the stamp- 
ings would be slightly more than that 
used in the experiment. This would lower 
the value of C by raising Ky a little. 

The temperature-drop curves shown in 
Fig. 3 are for Test 6. 

CALCULATION OF CURVES FOR TEMPERA- 
TURE RISE IN IRON STAMPINGS FROM 
THE VALUES OF Kg AND C. 

Consider the case of a packet of iron 
stampings heated internally by (we may 
suppose) hysteresis and eddy currents. 

Let the temperature at a mid-point dis- 


* Landbolt-Born ; ; 
len. Teb 178. stein, Physikalisch-Chemische Tabel- 
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tance t from either face be 0,, and 0, be 
temperature at outside surface, then 
6 = 0, — 4. 

Consider an element distance z from ab 
having a cross-section of one square centi- 
metre. The element has a temperature 
difference of d @ and a volume of z c.cms. 
Then heat transferred between z = o and 


z= 218 . Ka after a steady state has 
been reached. 

But the heat transferred equals the heat 
generated. Also the heat generated in z 
c.cms. = f (z) = AÀ z. 

d 6 


Pas pe Ka Az 


d 


where A = calories per cubic centimetre— 
do àz 


“de ~ Ke- 
Integrating— 


à depends upon the induction frequency 
and thickness of the iron plates. There- 
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METHOD OF CALCULATING 6 FOR VALUES 
OF B. 

From the table we can obtain the loss 
in watts per kilogramme = to Py. 

This reduced to calories per cubic cen- 
; P; 
timetre = A = 340" 

E alle 
me 640° 2 Ka’ 
K, average value = 0.1405— 
Pee 
.. 0 = “Th 

The curves in Fig. 4 are applicable to 
the flow of heat across iron and paper by 
using the top scale, which is one-tenth 
time the bottom scale, C being taken 
equal to ten. 
DETERMINATION OF COOLING CONSTANTS 

WITH STILL AIR AND MODERATE AIR 

BLAST, FOR IRON STAMPINGS (EDGES 


ONLY). 
After the completion of tests as above 


the iron strip and paper were removed. 
The core was then heated up to various 
degrees and the temperature noted by 
means ‘of the thermo-junctions. Two 
series of tests were conducted: (1) Still 
air cooling, (2) moderate blast cooling. 


TABLE I. 
CONDUCTIVITY TESTS. 


nnn nn 
C. 


Watts to | Temper- | Temper- Temper- Ka 
Number Heat ature ature ture Ka. Kp. E 
of Test. | Core = P. ba. Ap. Baca b. 
: 0.2900 31.98 17.40 0.1470 | 0.0013210 | 111.0 10.53 
2 1400 0.8300 34.80 17.51 0.1471 | 0.0018820 | 106.0 10.30 
3 121.0 0.2049 30.09 16.55 0.1430 | 0.0013900 103.0 10.16 
4 81.1 | 0.2040 20.10 16.50 0.1376 | 0.0018820 99.5 9.98 
5 68.5 | 0.1735 17.10 15.55 0.1371 | 0.0013790 95.6 9.79 
6 75.2 | 0.1900 18.81 15.55 0.1374 | 0.0013735 | 100.0 10.00 
7 92.8 | 0.2330 24.05 15.80 0.1380 | 0.0018250 | 104.0 10.20 
8 99.3 | 0.2495 24.50 15.46 0.1381 | 0.0013920 99.2 9.97 
9 108.0 | 0.2690 26.95 15.40 0.1890 | 0.0018800 | 100.7 10.08 
10 117.5 | 0.2750 27.60 17.90 0.1410 | 0.0018920 | 101.2 10.06 


fore curves can be drawn for various in- 
ductions showing the temperature gra- 
dient for any length of heat path, both in 
a direction parallel to the iron stampings, 
and in a direction at right angles—that 


eee gee Ka 
is, across iron and paper since U = K 
b 


is known. The value of P; — t.e., watts 
lost per kilogramme corresponding to any 
particular induction—are taken from 
tables published by Sankey & Sons for 


their “Stalloy’ iron stampings 0.35 
millimetre at fifty cycles. 
B (Lines per Cm.*) Pi 
(Induction). (Watts Lost per Kg.). 
5,000 0.64 
6,000 0.84 
7,000 1.08 
8,000 1.32 
9,000 1.56 
10,000 1.87 
11.000 2.15 


a se 


The latter was obtained by sending a 
blast from an ordinary ventilating fan 


round the core. 
Then if P watts be supplied to heat the 
core and S be the cooling surface in square 


TABLE II. 
COOLING COEFFICIENTS. 
Te t 
| meme | of | 

bert Specific] still | Moderate 
pes Air | Moderate | Surface an a 

* Cooled. i 
40.95: 16.70 5.55 | 45.00 | 750 250.0 
73.60' 26.87] 10.10 | 24.95 | 670 252.5 
59.50: 22.60 8. 30.90 | 700 277.0 
147.10, 48.70] 27.60 | 12.45 | 602 344.0 
95.60 34.50} 15.10 | 19.20 | 665 290.0 
49.40, 19.68] .... 37.20 | 785 ates 
118.10 41.60 15.55 | 645 | 


centimetres then the specific cooling sur- 
face o (defined as the number of square 


S 


centimetres allowed per watt) = P 
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The temperature rise can then be ex- 
pressed approximately by the formula— 
r- 


(o 


when C is a coefficient. If C were con- 
stant a curve showing the variation of 
temperature with the specific cooling sur- 
face would be a hyperbola. The coeffi- 
cient, however, varies slightly, but for 
ordinary calculations the value for C, 
which gives a hyperbola closely approxi- 
mating to the actual cooling curve, may 
be taken. The curves (Fig. 5) are drawn 
from Table IT. The hyperbolas drawn are 
the nearest to the two curves for cooling 


by still air and moderate blast. Their 
equations are :-— 
Still air... 0.0... ies 
g 
Moderate air blast T = a 


It will be noticed that for still air the 
theoretical hyperbola does not lie very 
well on the curve obtained by experiment. 
This is due to the convection currents 
which are set up in the still air by the 
dissipation of the heat. In the case of 
the strong air blast these have no effect. 
Hence the theoretical hyperbola, Te = 
300, more closely approximates to the ac- 
tual curve obtained. 

SUMMARY OF RESEARCH. 

The main conclusion to be drawn from 
the values of the heat conductivities of 
iron insulated stampings found for a heat 
path (1) in a direction in the same plane 
as the plate surface of the stampings, and 
(2) in a direction at right angles to the 
stampings (across iron and paper), is 
the importance which must be given to 
the amount of edge surface of the stamp- 
ings of a laminated iron core exposed to 
the cooling medium, either air or oil. 

It is seen from Fig. 4, which may be 
drawn for any iron stampings of which 
the hysteresis and eddy current losses are 
known, that the temperature gradient will 
be almost a straight line in a direction 
with the plane of the. stampings. Thus 
the internal temperature of the core is 
quickly reduced if the method of cooling 
employed, either air or oil, is used on this 
edge surface. On the other hand, if the 
iron laminated core is only cooled on the 
plate surface, the temperature will rise, 
comparatively, very rapidly as the core is 
penetrated across the iron and paper. 
This rise amounts to as much as five de- 
grees centigrade for a distance of two 
centimetres for an induction of 10,000 
lines per square centimetre at fifty cycles 
in the iron for which the curves are 
plotted. The effect of this steep tempera- 
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ture gradient in an iron core thus cooled 
is the increase of the hysteresis loss in the 
centre portion due to the decrease of the 
permeability of the iron with the rise of 
temperature. Also for any iron rectangu- 
lar laminated core, which is heated in- 


ES 
ternally, from the values of C = K, 
b 


(the ratio of the linear dimensions of the 
sides of the core, 4. e., edge side to plate 
side) for the most efficient cooling must 
equal 1:10. This ratio is somewhat 
higher than is used at present in common 
practice, the figure averaging about 1:6 
for small armature cores and transformers 
and 1:7.5 for, large cores. 

Further, dealing with the question of 
the ventilation of direct-current arma- 


tures, it will be noticed that the ventilat- 


ing ducts between the ‘packets of iron 
stampings are not so useful on account of 
the extra plate surface exposed to the cool- 
ing draft induced, but act more as an 
outlet for the air inside the centre space 
of the armature, which has been heated in 
cooling the inside edge surface and so the 


o 10 20 
O. Specific cooling curface (cm? per Sau) 


Fic. 5. 


internal parts of the core. This also ap- 
plies to the ducts in large transformer 
coreg cooled by a direct air blast. 

In connection with the few tests for 
cooling coefficients for iron cores, these 
formule may be used for the temperature 
rise (surface) of the iron core of a trans- 


former, where the effective plate surface 


for cooling, in comparison with the edge 
surface, can be neglected. Values of the 
coefficient may be approximated for dif- 
ferent rates of air cooling, but further 
work is necessary on this part of the work 
before any definite conclusion can be in- 


ferred. 
— 0 


The Use of Ball Bearings on 
Electric Motors. 
Although there are many reliable types 
of ball bearings, says the Electrical Review, 
London, January 10, bearings of this kind 
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are seldom used on motors, although they 
are very suitable for this purpose. Some of 
the advantages obtained by adopting this 
type of bearing are discussed here, the 
first being that the short length of the 
ball bearing makes it possible to decrease 
considerably the length of the armature 
shaft and the frame of the machine. A 
lighter machine is thus secured, and one 
which requires a smaller packing case. 
There is no appreciable wear of a prop- 
erly made ball bearing. For this reason 
this type of bearing is particularly suit- 
able for induction motors where a small 
air-gap is desirable. Lubrication is a sim- 
ple matter, as grease is generally used in- 
stead of oil, and the bearings need looking 
after only every few months. With bear- 
ings of this type the oil does not clog, nor 
is it thrown out on neighboring objects. 
The bearings also are particularly suitable 
for shipboard use, where lubrication is 
sometimes difficult. Another advantage, 
particularly for induction motors, is the 
low frictional resistance at starting. The 
gain in efficiency is also worth consider- 
ing. This may amount to one per cent 
of the output of the machine. Although 
the cost of such bearings varies, at present 
it is higher than that of the ordinary bear- 
ings, but if they were used in large quan- 
tities they would probably not be more ex- 
pensive. When it is necessary to take up 
thrust, a special type of ball bearing may 
be used. Bearings of this type are suit- 
able for all specds from a few hundred 
revolutions per minute to ten or twelve 
thousand, and from the smallest shafts up 
to those from four to six inches in diame- 
ter. Ball bearings have been fitted to venti- 
lating fans weighing fifteen tons, with a 
peripheral speed of 330 feet a second, and 
have given satisfactory service. When 
using such bearings it is essential that the 
balls be corrected. Not only must each 
one be perfectly spherical, but they should 
all be exactly the same size. Data are given 
then for the proper size of balls for bear- 
ings. The safe load on the ball is given 
by the formula 44 D?, where D is the 
diameter of the ball in eighths of an inch. 
It should be borne in mind, however, that 
the load is related to the speed at which 
the bearings run, and should be decreased 
as the speed is increased. Descriptions 
of several types of bearings are given, 
some of them being combination bearings 
which take up end thrust of the shaft. 


Bearings of this type are particularly suit- 


able for machines with vertical shafts, ee 
there is then no difficulty whatever 1 
providing ample lubrication. 
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Electrical Exposition of 
Marseilles. 

During the next spring and summer 
there will be held an electrical exposi- 
tion at Marseilles, which is to be carried 
out on an extensive scale and will be a 
show of exceptional interest. It is backed 
by the French Government, the Paria 
Chamber of Commerce, as well as the 
representative corps of the electrical and 
other industries. It will be held in a 
large area at Marseilles, which is known 
as the Park of the Prado, this space being 
an attractive one and covering about sixty 
acres. Here is already erected the Grand 
Palace, which was built at the time of the 
Colonial Exposition in 1906, and there 
are now in course of erection a number 
of other buildings for the show. The main 
object in holding the present exposition 
lies in the great development of the elec- 
trical field in the Mediterranean region 
of France. This region enjoys some ex- 
ceptional advantages, seeing that the coast 
Alps district lying near the Mediterranean 
has an abundant supply of water power, 
and at the same time there are a number 
of large centres, such as Marseilles, Nice, 
Monte Carlo, Cannes and others, lying 
near by, whence a large consumption of 
current is taken from the hydraulic plants. 
At present there are many hydraulic 
plants erected, mainly under the control 
of the Energie Electrique Companie, whose 
power lines cover a wide extent of country, 
and are interconnected to form a vast 
network. Thus not only the large towns 
but the smaller localities can now use 
current. What is needed at present is to 
introduce motors and other apparatus so 
that the public can take advantage of this 
cheap and extensive supply, and this will 
be a good move in favor of the electrical 
trade. Hence the idea of holding the 
Marseilles exposition, which will be one 
of the largest collections of electrical de- 
vices which has yet appeared, as well as 
a most modern one. Generating groups 
will not be set running, but current will 
come from outside stations. The appa- 
ratus includes lighting, motors, traction, 
household uses, agriculture, mining, army 
and navy use, telegraphs and telephones, 
electrometallurgy, etc. There will be 
some fine buildings erected, such as the 
Power Palace, which, like the Grand 
Palace already erected, will have 7,000 
square yards area. There are also the 
Traction and Mines Palace of 6,000 square 
yards, and the Agricultural Annex, with 
a large field near by for testing apparatus. 
One of the attractive points will be a 
model dwelling house equipped with all 
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that can be devised in the way of domestic 
appliances. 

The leading officials of the Exposition 
committee are: H. Dubs, president of the 
General Traction Company, of Marseilles; 
M. G. Cordier, president of the Energie 
Electrique Companie, of Paris, and of the 
Syndical Chamber of Hydraulic Power; 
M. G. Noblemaire, president of the Paris- 
Lyons-Mediterranean Railroads, including 
the general] secretaries of the Exposition, 
R. Pinot, secretary of the Metallurgical 
and Mining Union; M. Desanges, presi- 
dent of the Water and Gas Company of 
Paris, and M. P. Certonciny, Honorary 
General Secretary of Colonies. 

As to the recompenses which will be 
awarded by the jury these will consist of 
diplomas signed by the president of the 
Marseilles Commission, and by the Gen- 
eral Commission of the show, and will 
represent five classes: Grand prize, gold 
medal, silver and bronze medals, honor- 
able mention. 

SEEE 

LETTERS TO THE EDITOR. 


Grounded Neutral. 
To THB EDITOR OF THE ELECTRICAL REVIEW: 

In any electrical transmission or gen- 
erating system having one ground the 
grounded point is the neutral of the sys- 
tem. 

The expression “grounded neutral,” as 
commonly used, is, therefore, a misnomer. 
What should he said is that the “ground- 
ing of the medial point” establishes such 
point, during normal operation, at neutral 
voltage. 

The “grounding of the medial point” 
is the only means approximately to bal- 
ance electrostatically the two sides of any 
circuit in which the transmission is either 
fluctuating or alternating. 

It mav or mav not be interesting to 
know that the research work necessary for 
me to perfect this conclusion was carried 
out from 1882 to the commencement of 
this century, when I applied for the pat- 
ents subsequently granted to me. 

J. STANLEY RICHMOND. 

Toronto, January 21, 1908. 


Effect of a Vacuum on 
Selenium. 
To THE EDITOR OF THB ELECTRICAL REVIBW: 

In an editorial entitled “How Does 
Light Affect Selenium?” in the ELEC- 
TRICAL Review of January 18, mention 
is made of Mr. G. M. Minchin’s experi- 
ments upon the effect of a vacuum on the 
selenium cell. 

The writer, in the course of an investi- 
gation of radiophony, conducted in 1903, 
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made a large number of selenium cells, 
which were finally mounted in exhausted 
bulbs. He found, contrary to Mr. Min- 
chin, that the vacuum slightly increased 
the resistance of the cell, and at the same 
time eliminated the “photo-electric” ef- 
fect. 

The cells were constructed of pipestone 
cylinders and cones, cut with a fine double 
thread, and wound with brass or copper 
wire. On the wire-wound surface melted 
selenium was spread in a very thin layer. 
These cells were repeatedly annealed, usu- 
ally at about 217 degrees centigrade, and 
the “light? and “dark” resistances re- 
peatedly measured. When a satisfactory 
resistance and response was reached, the 
cell was sealed in a small glass bulb, ex- 
hausted to a “lamp” vacuum. 

In all cases, the effect of such mounting 
on the cell resistance was an increase, 
usually of the order of fifty per cent. 
Both the “light” and “dark” resistances 
were raised, but the ratio between these 
remained the same. | 

Mr. Hammer’s observation regarding 
the “photo-electric” action, mentioned in 
the above editorial, is corroborated by the 
writer’s experience. Most of the cells were 
kept in a desiccator, previous to mounting 
in the vacuum bulbs, and even under very 
intense illumination few showed “photo- 
electric” currents of more than a few hun- 
dredths of a micro-ampere. After a few 
hours in the exhausted bulb no “photo- 
electric” current could be detected, using 
a galvanometer of 210-* ampere sensi- 
tivity. Owing to the high thermoelectric 
power of selenium, thermoelectric currents 
are often mistaken for “photo-electric” 
currents, as with strong illumination it is 
difficult to avoid unequal heating of the 
cell. GREENLEAF W. PICKARD. 

Amesburv, Mass., January 20, 1908. 

— 0 
Honors from France. 


The American Museum of Safety De- 
vices, of which Dr. Josiah Strong is 
president and Dr. William H. Tolman, 
director, gave a subscription dinner at the 
Aldine Association, this citv, Wednesday 
evening, January 15, in recognition of the 
honor of the decoration bestowed by the 
French Republic on the following mem- 
bers of the museum’s board: Charles 
Kirchoff, T. Commerford Martin and 
Percy Stickney Grant. Judge Elbert H. 
Gary presided. and addresses were de- 
livered by Bishop Potter, Frank J. 
Sprague, Dr. Strong, Dr. Tolman and 
others. The recipients of the well-merited 
decorations responded in graceful terms. 


The occasion was a very pleasant one, 
and about 150 were in attendance. 
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ELECTRICAL ENGINEERING 
EDUCATION.’ 


BY CHARLES P. STEINMETZ. 


When in the following I dwell more on 
those features of our electrical engineering 
education which appear to me unsatisfac- 
tory, it is not that I overlook the many 
good points, but rather that a criticism 
of the few defects appears to me more 
important, for the purpose of urging their 
elimination. 

In general, the conditions for a good 
electrical engineering education in the 
United States are far more favorable than 
anywhere else; for an electrical engineer- 
ing industry developed to a higher degree 
and to a greater magnitude than in any 
other country offers a very large field of 
application to the graduate engineer, thus 
supplying an incentive to enter this pro- 
fession. Unlike other countries, where 
some opposition to the college-trained man, 
as unpractical, still lingers, the electrical 
industries here prefer, and in many in- 
stances demand, a technical college train- 
ing for their engineering staffs. There 
is a tendency now to demand this train- 
ing even for administrative and commer- 
cial positions. This leads to a close co- 
operation between the electrical industry 
and the engineering college. The leaders 
of the industry take a close and active 
interest in technical educational work, 
while teachers of engineering consider it 
as their foremost duty closely to follow 
and keep informed of the advances of the 
electrical industries, sometimes even are 
actively engaged in industrial work; and 
as early as possible the students are intro- 
duced to the industry, by visits to fac- 
tories, inspection trips, etc., which become 
more and more an important part of the 
college education. This is as it should 
be, and probably constitutes the strongest 
features of American engineering educa- 
tion. 

While many, especially smaller colleges, 
are not financially strong, in general the 
means available to the American college 
of engineering are far superior to those 
abroad, and especially in erecting engi- 
neering buildings, laboratories, ete., much 
has been done. 

The great defect of the engineering col- 
lege is the insufficient remuneration of the 
teaching staff: the salaries paid are far 
below those which the same class of men 
command in industrial work, and as a 
result the college can not compete with 
the industry for its men, and most of the 
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1 A paper read before the American Institute of Elec- 
trical Engineers, New York, January 2, 
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very best men are out of reach for the 
colleges. The teaching forces of the col- 
leges therefore consist of: 1. A few of 
the very best men, who are specially inter- 
ested in educational work to such an ex- 
tent that they are willing to sacrifice finan- 
cial returns for it. These men have made 
the engineering college what it is; but 
even many of these men are ultimately 
forced by considerations of family, ete., to 
leave college work and enter industrial 
employment. 2. Many younger men inter- 
ested in teaching, enter college work to 
give it a trial. Some of these remain, 
but many return to industrial work, when 
they are forced to realize the small pros- 
pect of financial return offered by the 
college. 3. First-class men who devote a 
part of their time to the college and a part 
to industrial work, usually consulting engi- 
necring. This arrangement is probably 
the best for the college, handicapped as 
it is by the policy of salaries which may 
have appeared sufficient in branches in 
which no industry competes, but which 
are suicidal in the engineering depart- 
ment. Still it would be far preferable if 
the colleges could get the benefit of the 
whole time and the undivided interest of 
these men. 

It appears to me, therefore, that a vast 
improvement could be made in electrical 
engineering education if a large part of 
the sums which now are devoted to marble 
engineering buildings and fancy laboratory 
equipments could be devoted to offer such 
salaries as to make available to the col- 
leges the undivided time and interest of 
the best men in the field. The name of 
the donor may just as well be perpetuated 
by the professorship which he endows, as 
by the pile of marble which he erects for 
the college. After all, engineering build- 
ings and college laboratories are of very 
secondary importance compared with the 
qualifications of the teacher and his as- 
sistants. 

To the subjects taught and the methods 
of teaching very grave objections may be 
made. The glaring fault of the college 
curriculum is that quantity and not qual- 
tty seems to be the object sought: the 
amount of instruction crowded into a four 
years’ course is far beyond that which 
even the better kind of student can pos- 
sihly digest. - Memorizing details largely 
takes the place of understanding princi- 
ples, with the result that a year after 
graduation much of the matter which had 
heen taught has passed out of the memory 
of the student. and even examinations 
given to the senior class on subjects taught 
during the freshman and sophomore years, 
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reveal conditions which are startling and 
rather condemnatory to the present meth- 
ods of teaching. 

It stands to reason that with the limited 
time at his disposal, it is inadvisable for 
a student to waste time on anything which 
he forgets in a year or two; only that which 
it is necessary to know should be taught, 
and then it should be taught so that at 
least the better student understands it so 
thoroughly as never to forget it. That is 
to say, far better results would be obtained 
if half or more of the mass of details which 
the college now attempts to teach, were 
dropped; if there were taught only the 
most important subjects—the fundamental 
principles and their applications—in short, 
all that is vitally necessary to an intelli- 
gent understanding of engineering, but 
this taught thoroughly, so as not to be 
forgotten. This, however, requires a far 
higher grade of teachers than are needed 
for the mere memorizing of text-book mat- 
ters, reciting them, at the end of the term 
passing an examination on the subject and 
then dropping it. The salaries offered by 
the colleges are not such as to attract such 
men. When the student enters college 
he is not receptive to an intelligent under- 
standing, for after a four years’ dose in 
the high school of the same vicious method 
of memorizing a large mass of half, and 
cven less, understood matters, the student 
finds it far easier to memorize the con- 
tents of his text-books than to use his 
intelligence to understand the subject- 
matter. After graduation, years of prac- 
tice do for the better class of students 
what the college should have done—teach 
them to understand things. It is, how- 
ever, significant that even now young grad- 
uates of foreign universities, in spite of 
the inferior facilites afforded abroad, do 
some of the most important electrical de- 
velopment work of this country. Men 
who never had a college education rise 
ahead of college graduates. This would 
be impossible if our college training gave 
what it should, an intelligent understand- 
ing of electrical engineering subjects. 

The cause of the fault is perhaps the 
same that leads to the erection of engi- 
neering buildings and laboratories while 
underpaying the teaching staff: the com- 
petition among the colleges. To the father 
who looks up a college for his boy, 
marble engineering buildings and fancy 
laboratories are impressive, and so 18 4? 
extensive curriculum; the result is a rapid 
increase in the number of students; but 
it is not to the benefit of the student, since 
the faster a subject is learned the faster 
also it is forgotten, and to become and 
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remain thoroughly familiar with a sub- 
ject, it is necessary to keep up the study 
of it for some years. While it is a good 
feature to insure application of the stu- 
dent by term examinations, etc., this be- 
comes harmful if it leads to dropping the 
subject at the end of the term. The least 
that can be expected from the college is 
that at the time of graduation the student 
still knows all that he has been taught 
during his college years. To accomplish 
this it is necessary to keep up the study 
of every subject to the end of the college 
course. This is not the case at present. 
The different colleges vary between the 
school teaghing the trade of electrician, 
and that attempting to give an intelligent 
electrical engineering education. At the 
one extreme is the college which dropped 
from its curriculum everything not re- 
quired in electrical engineering. Such a 
school covers a large ground in electrical 
engineering, may even consider shortening 
the course to three years. The graduate 
of such a course is a full-fledged electrical 
engineer, capable to ply his trade, just as 
a plumber or bricklayer when graduating 
trom his apprentice years, and just as 
helpless and useless when any occasion 
arises requiring general knowledge to en- 
avle him to understand matters beyond 
his trade. The unavoidable result of such 
training is, that when with the develop- 
inent of the industry subjects become of 
importance which were not considered as 
pertaining to the trade of electrical engi- 
neering during his college years, his usc- 
fulness is impaired, younger men rise 
above him, and he can not hope to rise 
beyond a subordinate position. Fortu- 
nately, the better technical colleges realize 
that the first requirement of an electrical 
engineer is a thorough general education, 
and begin to realize that for this purpose 
it is not sufficient to require general sub- 
jects for college entrance and relegate 
their study to the high school: for even 
if the average high school were what it 
should be and not what it actually is, 
much of the general knowledge required 
by an educated man can not be taught in 
the high school, since during the high- 
school years the intelligence of the boy is 
not sufficiently ripened for its grasp, and 
a review in the coliege is necessary. 
However, even if an attempt is made 
to teach or to review general subjects, the 
work is not carried sufficiently far. Me- 
chanical engineering, physics, chemistry, 
and some civil engineering subjects are 
recognized as legitimate subjects of teach- 
ing in the electrical engineering course 
in many colleges, fogether with literature, 
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some history, ete.; but physiography, 
physical geography, meteorology, mineral- 
ogy, astronomy, ete., are also of importance 
in a general engineering education. The 
failure to recognize this may sometimes 
be a severe handicap to the electrical 
engineer, and that in the not very far 
future, judging from the present trend of 
Gevelopment. In this direction the stu- 
dent, as well as his parents, are frequently 
antagonistic, and can not see why sub- 
jects should be studied which, to their 
limited horizon, appear unnecessary. 
Tne instruction given in those branches 
of science, a knowledge of which is re- 
quired by the electrical engineer, but to 
which only a limited time can be devoted, 
as chemistry, civil engineering, etc., fre- 
quently is very unsatisfactory, being un- 
suited to the requirements of the elec- 
trical engineer, and, as result, of very 
little if any value to him. A general 
knowledge of these branches is required, 
so as to familiarize the electrical engineer 
with the general problems, methods, and 
purposes of the science; to enable him to 
understand subjects dealing with these 
sciences. The ability actively to practice 
ihe science is not required. To illustrate 
in the case of chemistry: the electrical 
engineer should have a knowledge of the 
laws of chemistry, a familiarity with the 
elements and their compcunds, and a gen- 
eral knowledge of the methods of analysis 
and synthesis. Such a course must, there- 
fore, necessarily be largely descriptive, and 
the experimental work largely illustrative. 
The same course is frequently given to the 
electrical engineer as to the first few terms 
of the chemistry student: general inor- 
ganic chemistry of the most important ele- 
ments, and qualitative analysis. While a 
first-class beginning of a course of chem- 
istry, such a course leaves the engineer 
with a knowledge altogether too fragmen- 
tary to be of benefit to him, and the time 
spent in mastering the mechanism and the 
details of qualitative analysis is largely 
wasted, since the electrical engineer will 
probably never be called upon to make an 
analysis. If he attempted to do so he 
would probably fail. The beginning of a 
chemist’s training is not suited to the 
chemical training of the electrical engi- 
neer, and the same applies to all other 
sciences to which a limited time is devoted 
in the electrical engineering curriculum. 
To give a general view and working knowl- 
edge to the electrical enginecr of such an 
allied branch of science, theoretical discus- 
sions, especially mathematical, are usually 
very little needed and therefore undesir- 
able. A characteristic case of spoiling a 
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science to the student by mathematics is 
that of astronomy. Astronomy is one of 
the most interesting and fascinating of 
subjects. But where taught as a part of 
the general educational programme, it fre- 
quently is all mathematics, and so hope- 
lessly dry and repellent. It should be 
given descriptively, for in a short course 
on astronomy it is just as ridiculous to 
delve deeply into mathematics as it would 
be to start the teaching of geography with 
a course in spherical trigonometry. I be- 
lieve that in the teaching of allied sciences 
our colleges and schools are still greatly 
inferior to those abroad; the result is very 
marked in the product of the colleges, in 
the inferiority of the general education 
possessed by our graduates. 

It gocs without saying that in all teach- 
ing the strongest endeavor should be made 
to correjate the different subjects, to show 
the students the close relations which exist 
between ali the branches of science, no 
matter how different they appear at first 
sight; and to interest him by bringing 
home to him the practical importance of 
what otherwise would appear dry theory. 
For instance, by using, in the teaching of 
mathematics, problems taken from engi- 
neering; to have him handle and operate 
machines before proceeding to their theo- 
retical investigation; then to derive the 
constants of the theoretical investigation 
from experimental tests of the apparatus; 
and from these predetermine the perform- 
ance of the apparatus under different nor- 
mal and abnormal conditions and experi- 
mentally verify it. 

In conclusion, the main defects in the 
present electrical engineering training in 
some of our colleges appear to me as fol- 
lows: 

1. The insuliicient remuneration of the 
veachers, Which makes most of the best men 
unavailable for educational purposes and 
is, therefore, largely responsible for the 
other defects. 

2. The competition between colleges, 
Which leads to a curriculum marked more 
by the quantity of the subjects taught than 
by the thoroughness of the teaching. The 
graduates are sent out with a mass of half- 


understood and undigested subjects, quick- 
ly forgotten, and deficient in understand- 
ing of the fundamental principles and in 
the ability to think. 

3. The tendency of some colleges to 
teach the trade of electrical engineering 
rather than educate intelligent and re- 
sourceful electrical engineers. 

4. The unsatisfactory state of the teach- 
ing of allied eciences, which gives instead 
of general view and understanding of the 
science, a fragmentary knowledge of some 
details. 
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THE BEST ENGINEERING EDUCATION.’ 


BY CHARLES F. SCOTT. 


The recent rapid development of the 
electrical industry owes its vitality to the 
engineering school. Its graduates have 
done the designing, constructing, operat- 
ing and directing which have made pos- 
sible the rapid progress and wide exten- 
sion in the use of electricity. The ideals, 
the equipment and the methods in engi- 
neering education, as well as the number 
and size of the schools, show a remark- 
able rate of progress. In fact, the ad- 
vance in the electrical industry, in engi- 
neering education and in the American 
Institute of Electrical Engineers, closely 
correspond when measured numerically. 
There has been a close interrelation be- 
tween them. 

The future prosperity of the industry 
and of the Institute depends upon the 
efficiency of engineering education to an 
extent which one realizes more fully the 
closer he studies the subject. It well 
merits our best thought. 

A review of the papers which have been 
presented to the Institute on engineering 
education shows that among our modern 
professors there are those who are active 
and alert and up to date. There is a 
marked agreement between the teaching 
profession and the engineering profession, 
both in an appreciation of the importance 
of the subject and in the general purposes 
which the engineering school should aim 
to accomplish. As engineers, it ia quite 
unnecessary to argue that our schools 
should be more efficient and that their 
graduates should be better equipped for 
the work they are to do, as the professors 
are urging us to tell them how to accom- 
plish these very objects. 

Before discussing how to do something 
it would be well to decide what it is we 
desire to do. What do those who use en- 
gineering graduates want them to be able 
to do? Ideas have varied. Some expect 
trained artisans; others, trained engineers 
who are ready at once to do any kind of 
engineering work. Some expect technical 
specialists; while others call for men of 
ability who have a general preparedness 
for doing any kind of work. Some are 
disappointed if graduates are not imme- 
diately productive; while others provide 
courses of practical training. As all boys 
are not alike, and as their future em- 
ployers have different: ideas, and as their 
jobs will not be the same, it reasonably 
follows that there is room for more than 
one kind of training in college. The prob- 
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lem is not wholly abstract; it is vitally 
concrete. Its solution is not a rigid and 
narrow one, but it involves general poli- 
cies. The details of method are to be de- 
termined by varying conditions and are 
to be adapted to the varying personal qual- 
ities of the young men. 

In general, instruction in engineering 
schools is of three varieties: 

a. Practical or industrial. 

b. Scientific. 

c. Cultural. 

Practical or industrial studies are in- 
tended either as illustrations of scientific 
principles or as a direct preparation for 
business or professional life. 

Scientific studies are the foundation for 
the applications and make the latter pos- 
sible. 

Cultural studies broaden the student’s 
mental horizon, offset the narrowing ef- 
fects of technical studies and prepare for 
activities which are not purely technical. 

The best engineering education is that 
which fits the individual student for his 
largest development and usefulness in the 
long run, not necessarily immediately 
after graduation. The problem, therefore, 
is to divide the four years spent in school 
among the three classes of studies in such 
proportion as will bring about the best 
results. 

The problem is largely one of elimina- 
tion, as, if all the studies were included 
which have been suggested as being essen- 
tial or desirable in the training of an en- 
gineering student, the college period of 
four years would have to be increased to 
possibly twenty or thirty years. 

Among the questions which arise in the 
discussion are the following: 

1. The desirable characteristics of the 
acceptable graduate with respect to: 

a. Practical farailiarity with electrical 
apparatus which will enable him to be 
immediately useful, versus a less practical 
and more general training, which is to be 
supplemented by an apprenticeship course 
or its equivalent. 

b. Specialized technical training and 
technical knowledge, versus a broader 
education aimed to develop intellectual 
power rather than the acquisition of tech- 
nical knowledge. 

2. The arrangement of subjects and 
courses which will best produce the de- 
sired results. The following questions 
arise : | 

a. The relative attention to be given to 
the practical or industrial, the scientific 
and the cultural. 

b. The relative proportion between sub- 
jects which are valuable for imparting 
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technical knowledge and those affording 
training in scientific and logical methods. 

c. The relation between school instruc- 
tion and practical work, whether one 
shauld precede the other, and if so which 
one should come first, or whether they 
should alternate once a day, once a year 
or at some other rate. 

d. The importance of current engineer- 
ing practice; of lectures by practicing en- 
gineers; of discussion of current topics in 
local meetings of the Institute. 

e. The degree of desirable differentia- 
tion in courses or methods on account of 
differences in the characteristics of indi- 
vidual students or in the fields of work 
they expect to enter. 

f. The sequence of subjects—whether 
the theoretical groundwork should be laid 
during the first few years and the practical 
subjects reserved until the latter part of 
the course, or whether an intermingling of 
the two in accordance with the concentric 
method outlined by Professor Karapetoff 
is to be preferred. 

I venture the prediction that the solu- 
tion which will find most general accept- 
ance will be that which gives to each stu- 
dent the training which fits him for his 
largest individual development; that for 
those who are qualified to take an active 
rather than a passive attitude toward their 
work the broader education, which em- 
phasizes training rather than knowledge, 
will be chosen; that a fairly intimate in- 
termingling of college work with practical 
work will be found to conduce to the eff- 
ciency of each, and that the field in 
which the greatest difference of opinion 
will be present will be with regard to the 
proposed concentric method. This system 
clashes with time-honored educational 
ideals, but it presents arguments which 
are so rational that the existing method 
must assume the defensive. 

—__—_<@—=—__ 


Electrification of Steam 
Railways. 

Edward P. Burch, electric railway en- 
gineer, is giving a course of lectures to 
the senior electrical engineering students 
at the University of Minnesota on “Elec- 
tric Traction for Heavy Railway Service. 
These lectures supplement the regular 
course in electric railways by Professor 
Springer, and include the following sub- 
jects: “Introduction,” “Advantages of 
Electrice Traction,” “Characteristics of 
Steam Locomotives,” “Characteristics of 


Electrie Locomotives,” “Problems F 
Electrification,” “Load-Factor, Cost 0 
Steam and Water Power,” “Power Plants 
and Transmission Lines,” “Plans of com 
plete Electrification,” “Data Sheets. 
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Plan and Agreement for the 
Readjustment of Debt of 
the Westinghouse Electric 
and Manufacturing Com- 
pany. 

A committee representing the holders 
of a large amount of the debt of the 
Westinghouse Electric and Manufactur- 
ing Company, acting as a readjustment 
committee, has worked out a plan for the 
readjustment of the debt, and the com- 
mittee believes that if the conduct of the 
business can promptly be restored to the 
stockholders, under the direction of a 
strong board of directors, the company 
will continue to make substantial earn- 
ings. 

The business of the company is so com- 
plex and its indebtedness so widely scat- 
tered that the only effective method of 
providing for an early termination of the 
receivership and the protection of the 
creditors is by the immediate concentra- 
tion of the indebtedness under the con- 


trol of a committee with ample power to 


carry through a plan of readjustment 
with a minimum of delay, and in the 
meantime support the receivers in their 
efforts and continue the business and 
maintain the good will of the company. 

The issue of $35,000,000 first-mortgage 
and coilateral-trust five-per-cent twenty- 
five-year gold bonds is proposed. This 
issue is to be secured by a first mortgage 
upon the principal manufacturing plants 
of the company and by the pledge of the 
greater part of the company’s unpledged 
holdings of the stocks and bonds of sub- 
sidiary and other companies. The com- 
mittee shall have the power, in its dis- 
cretion, to determine the provisions of 
the deed of trust securing these bonds. 
The bonds are to be in denominations of 
$1,000, and are to bear interest from 
January 1, 1908, payable semi-annually. 
Of this issue of bonds an amount not ex- 
ceeding $20,469,000 face value is to be 
convertible, at the option of the holder 
or registered owner, at any time after 
January 1, 1910, and up to thirty days 
prior to any date of redemption which 
may be named in any call for redemption, 
into stock of the company, upon such 
terms and conditions as shall be provided 
in the deed of trust. In case preferred 
stock be issued for the new capital pro- 
vided for, then the stock to be issued 
upon such conversion shall be “assenting 
stock,” if the present corporation be re- 
tained; but if a new corporation be or- 
ganized and preferred stock of such new 
corporation be issued for said new capital, 
then the stock to be issued upon such 
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conversion shall be common stock, and, in 
either case, stock shall be issued upon 
such conversion at the rate of $1,000 par 
value of stock for every $1,000 bond. If, 
however, the stock to be issued for such 
new capital shall be “assenting stock” or 
common stock, as the case may be, then 
the stock to be issued upon such conver- 
sion shall be of the same character and 
shall be issued at the rate of 125 per 
cent of par. All bonds are to be subject 
to redemption, at the option of the com- 
pany, at 105 and interest, at such times 
and on such terms as shall be provided 
in the deed of trust. The deed of trust 
shall provide for sinking-fund payments 
of $1,100,000 per year, beginning with 
the year 1911, but only out of the net 
earnings of the company after deducting 
all interest charges beginning with the 
earnings of the fiscal year ending April 
1, 1911. The sinking fund shall be 
cumulative, so that any deficiency therein 
shall be a charge upon and payable out 
of the net earnings of the subsequent 
years. Such sinking-fund payments shall 
be divided between the convertible and 
non-convertible bonds in the proportion 
of $500,000 for the convertible bonds and 
$600,000 for the non-convertible bonds. 
The present debt, exclusive of interest. 
based upon statements furnished by 
Messrs. Haskins & Sells, who have been 
auditors of the company since 1902, is as 


follows: 


UNSECURED DERT: 
Convertible sinking fund e per cent gold 


bonds, dne Jannary 1. 1931.0... aaa $18,500,000 
Five per cent gold E A certificates, 
due July 1, 1913.. aaa a0 bu aaa 1,969,000 
Bills payable... .... esenee R9.210,7 Hi 21 
Accounts payable, about...... 392.43 13 
Indebtedness of subsidiary 
companies, subscriptions 
to stocks or bonds of sub 
sidiary companies and en- 
dorsements of notes of sub- 
sidiary companies and 
other oblig ations, for 
which provision should be 
made. about........e.. eee 1,368 390.66 
Total Hoating debt. about.......... 14,581,000 
Total unsecured debt to be pro- 
vided for, abUUt....... ec ee eee 335.000 000 


DEBT SECURED BY COLLATERAL: 
Three-year six per cent collateral notes, due 
Angust ty TG ciaweta seein ane E $5,000,000 
Ten-year five per cent collateral notes 
(French loan) due October 1, 1917, about. 2,754),000 


Total secured debt, about.......... $8,750,000 


The proposed distribution of first- 
mortgage and collateral-trust bonds is ar- 
ranged as follows: 


To be issued in exchange for existing con- 
vertible bonds at par (these bonds to be 
convertible into Souk)... cc. eee cee 

To be issued in exchange for existing de 
benture certificates at par (depositors 
of certificates to have the right of elec- 
tion as between convertible and non-con- 


$18,500.00 


vertible bonds) ............6. Leen teense ees 1,969,000 

To be issued for existing floating debt at f 
PAL. BAY ceser erisececdes reari adesa numee 14,531,000 
TOK ceweud Sede eae s oe tee rire $35,000,000 


Unless otherwise specified by the com- 
mittee, the consummation of the plan is 
to be conditioned upon subscriptions for 
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the payment of $7,000,000 new capital 
into the treasury of the company for stock. 
Such subscriptions shall be payable in 
such instalments as the committee may 
approve. Any creditor may accept for 
part or all of his claim stock of the com- 
pany at the same price at which it shall 
be issued for said new capital. Subscrip- 
tions to stock so made by creditors mav, 
in such an aggregate amount as shall be 
approved by the committee, be deemed a 
part of the $7,000,000 subscriptions here- 
inbefore provided for, and in such case a 
corresponding amount of bonds issued 
under the deed of trust shall be available 
for use in the discretion of the board of 
directors of the company. 

The plan is to be carried out by a com- 
mittee consisting of James N. Jarvie, 
A. G. Becker, Richard Delafield, Charles 
A. Moore, Nea] Rantoul, F. H. Skelding 
and Albert H. Wiggin. 


—_—__«@—-_____ 
Electrical Supplies for the 
Navy Department. 


The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
February 11, for the following electrical 
supplies: 4,500 feet lead-covered cable and 
miscellaneous electric spare parts for 
thirty-foot electric gig, for delivery at 
Washington, D. C.; miscellaneous elec- 
trical supplies, for delivery at New York 
city, and 1,600 pounds insulating cotton 
tape, for delivery at Boston, Mass. 

Bids will be opened on February 18 for 
miscellaneous electrical supplies for de- 
livery at Annapolis, Md., and 175 pounds 
of insulating tape for delivery at New 
York city. 

Bids will be opened on February 25 
for the following electrical supplies: one 
portable air-compressing outtit, 100 Edi- 
son-Leland type Q battery renewals, 536 
miscellaneous dry cells, six sparking dyna- 
mos, miscellaneous electrical supplies, 500 
Shoemaker Leyden jars, two power-factor 
round switchboard type meters, 403 trov 
ounces of platinum, five automatic start- 
ing panels with accessory appliances, 100 
condenser plates, thirty-six graphite re- 
sistance rods, twelve telephone receivers, 
twenty-two pieces polished slate, six watt- 
meters, voltmeters, etc., for delivery at 
Mare Island, Cal.; 37,000 feet steel enam- 
eled conduit, 3,000 feet interior cable, 
miscellaneous conduit fittings, 400 pounds 
rubber insulating tape and 2,100 pounds 
magnet wire, for. delivery at Pu get Sound, 
Wash. 

ee 


New York Electrical Society. 

The next meeting of the New York 
Electrical Society will be held on board 
the Cunard steamship Lusitania, New 
York city, on Wednesday evening, Feb- 
ruary 5, at 8 P. M. 
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The Largest Electric Supply System in Vermont. 


OLTON FALLS marks one end and 
Williamstown the other of the 
longest transmission and the 

largest electric supply system in Vermont. 
Included by this system are the largest 
hydroelectric station, the largest steam- 
driven electric plant, the greatest connect- 
ed load and the greatest stationary motor 
load in the state. On its way, this electric 
system passes through and serves Water- 
bury, Montpelier, Barre, South and 
Fast Barre, Graniteville, the quarries and 
Williamstown. The water-power plant is 
at Bolton Falls, the steam-generating sta- 
tion at Montpelier, and the substations 
are at Waterbury, Montpelier, Barre and 
Graniteville. The population served by 
the electric system is estimated at nearly 
30,000. From Bolton Falls to Williams- 
town the distance along the transmission 
line is twenty-six miles by way of the 
steam-power station at Montpelier, and 
this station is ten miles from Williams- 
town and sixteen miles from Bolton Falls. 
Thus it is that along the Winooski Val- 
ley, .between the highest of the Green 
Mountain peaks, there is located a greater 
electric supply system than any to be 
found in the larger cities of Vermont. 
This system is owned by the Consolidated 
Lighting Company of Montpelier. Along 
some twenty-three of the twenty-six-mile 
stretch of transmission line the voltage 
is 12,000, with three-phase, sixty-cycle 


current, from Bolton Falls to Granite- 


ville. The entire length of line operated 
at this voltage is increased to twenty-five 
miles by the two-mile run to Barre from 
the point where the branch to Granite- 
ville is connected. Current of 12,000 
volts is supplied to the line by the electric 
generators at Bolton Falls and also by 
those in the steam-driven station at Mont- 
pelier, with the intervention of transform- 
ers at the latter point. In the substa- 
tions at Waterbury, Barre and Granite- 
ville, and in the combined generating and 
substation at Montpelier, the 12,000-volt, 
sixty-cycle, three-phase current is trans- 
formed to 2,300 volts for local distribu- 
tion. At Waterbury the equipment in- 
cludes two forty-kilowatt oil-cooled trans- 
formers of General Electric make. In the 
station at Montpelier there are two vari- 
able ratio transformers of 100-kilowatt 
capacity each for general electric supply, 
and two other transformers of like capac- 
ity connected to a motor generator for 
the street railway. All four of these 
transformers are cooled with air blast. 


The motor-generator set consists of a 150- 
kilowatt, sixty-cycle, three-phase, 2,800- 
volt motor, direct connected to a 550-volt, 
direct-current generator of like capacity. 
Besides this motor generator, the electric 
railway has a 180-kilowatt, two-phase ro- 
tary converter and a storage battery at 
its car-barn nearby, but this converter is 
not intended to operate when the motor 
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generator is in use. Four transformers 
are located in the substation at Barre, 
two being of the General Electric and two 
of the Westinghouse make, and all are oil- 
cooled. These transformers are connected 
in pairs to reduce the 12,000-volt, sixty- 
cycle, three-phase current to 2,300 volts, 
two-phase, for general distribution to 
lamps and stationary motors about the 
city. In the substation at Graniteville, 


which is located in the group of hills some 
four miles from Barre city, where extens- 
ive granite quarries are operated, the 
transformer equipment consists of six 100- 
kilowatt units working from 12,000 to 
2,300 volts, all of the air-blast type and 
made by the General Electric Company. 
From this last-named substation the 
2,300-volt current is distributed among 
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the quarries, mainly for power purposes, 
and also goes to East Barre and Williams- 
town. 

By the above figures it may be seen that 
the capacity of transformers at Water- 
bury is eighty kilowatts; at Montpelier, 
400 kilowatts, including the railway 
equipment; at Barre, 800 kilowatts, and 
at Graniteville, 600 kilowatts, making 8 
total capacty of 1,880 kilowatts in trans- 
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formers that operate between 12,000 and 
2,300 volts. n 

Bolton Falls marks the point where the 
Winooski River breaks through the main 
chain of the Green Mountains, and drops 
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Bolton Falls is Mount Mansfield, whose 
summit rises to an elevation 4,829 feet 
above the sea, the highest in the state. 
Some four miles south of the same falls 
is Camels Hump, which is only 4,088 
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its waters fifty feet toward the level of 
Lake Champlain. Above these falls, back 
in the heart of Vermont, between its 
numerous minor mountain chains, from 
the north, the east and the south, Little 


feet high, but is quite as picturesque as 
its greater rival. Both of these mountains 
are elements in the great chain that di- 
vides Vermont from north to south, and 
the break in this chain is but little more 
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River, North Branch, Stevens Branch, 
Dog River, Mad River and many lesser 
streams discharge into the Winooski, giv- 
ing it a drainage area of more than 800 
square miles. Ten miles to the north of 


than wide enough to let the Winooski 
River through at Bolton. About seven 
miles down-stream from this gap: in the 
mountains is Richmond, and the Winoo- 
ski has no large tributary on the way. 
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Records of the United States Geological 
Survey for the discharge of the Winooski 
River at Richmond, above which the drain- 
age area is 885 square miles, show a max- 
imum average discharge of 900 cubic feet 
per second on one day of July, 1904, and 
a minimum discharge in that same month 
of 152 cubic feet per second as the aver- 
age of one day. During April of the year 
just named the discharge of the Winooski 
was a minimum of 1,850 cubic feet per 
second as an average on one day, and a 
maximum of 7,600 cubic feet per second 
as the average of another day. On one 
day in October the average rate of dis- 
charge reached 7,670 cubic feet per sec- 
ond. These figures for rates of discharge 
represent the extremes for eight months 
of 1904, and in January, February, March 
and December of that year the flow of the 
Winooski was not computed because the 
river was covered with ice. At Bolton 
Falls, where the entire water rights are 
owned by the Consolidated Lighting 
Company, the river flows through a nar- 
row rock-bound channel, and a dam 191 
feet long gives an operating head of fifty 
feet for the wheels in the electric station. 
For the purpose of forming a forebay wall 
there is an extension 103 feet long at one 
end of the overflow section of the dam, 
so that its entire length is 294 feet. Back 
of the dam the natural level of the river 
is raised for a mile upstream, thus giving 
a storage capacity of 1,000,000 cubic fect 
per foot of depth, as the width is about 
200 feet at the surface. The dam and 
electric station at Bolton Falls date back 
to 1899, but various improvements have 
since been made. In location the station 
building sets close to the river bank and 
just below the outer end of the forebay 
wall. From this forebay wall two steel 
penstocks run to one of the sides of the 
electric station that is purallel with the 
river bank, and the water from these pen- 
stocks, after passing through the turbine 
wheels and underneath that side of the 
station opposite to the one where it en- 
tered, is discharged just below the over- 
flow section of the dam. Each penstock 
carries water for a pair of twenty-seven- 
inch Hercules wheels that operate at 360 
revolutions per minute under the water 
head of fifty feet. Direct connected to 
each of these pairs of wheels is a 450- 
kilowatt, 12,000-volt, sixty-cycle, three- 
phase alternator, made by the General 
Electric Company. To one of these gen- 
erating sets a twenty-five-kilowatt, 125- 
volt exciting dynamo is belted. Another 
exciting dynamo, of twenty-kilowatt ca- 
pacity at, 125 volts, is direct connected to 
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a twelve-inch Hercules turbine that takes 
ite water from one of the two large pen- 
stocks. The switchboard for the equip- 
ment just named is of blue Vermont mar- 
ble, and contains two generator, two 
feeder and one synchronizer panels. On 
these panels are mounted indicating volt- 
meters and ammeters made by the Gen- 
eral Electric Company. A Tirrill regu- 
lator is employed to control the voltage, 
and the 12,000-volt generators are con- 
nected to the transmission circuits through 
oil switches without the intervention of 
transformers. Before passing out of the 
station each conductor of the two trans- 
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in the two circuits is of bare No. 4 B. & S. 
gauge copper. 

Between wires of the same circuit the 
shortest distance is sixteen inches. After 
running into the steam-power station at 
Montpelier, for connection to the 12,000- 
volt generators and the transformers there, 
so that both the water and steam power 
plants can be operated in parallel, the two 
three-phase circuits of No. 4 B. & S. gauge 
bare copper wire follow up the banks of 
the Winooski River to the substation at 
Barre, an additional four miles. On 
the way, at a point about 1.5 miles from 
the steam power plant, two branch cir- 
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of minor importance for generating pur- 
poses, and the construction of the steam- 
driven plant has since been completed, not 
far from the original building. In spite 
of the small size of the city in which it is 
located, for Montpelier had a population 
of only 6,266 in 1900, this new generating 
station there, which began to operate in 
October, 1903, but is just receiving its 
complete equipment, is believed to have 
a capacity greater than that of any other 
connected with an electric-supply system 
in Vermont. The station is situated 
between the highway and the Winooski 
River, with just room for the tracks of a 
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mission circuits is connected to a group 
of five 2,200-volt lightning arresters of 
the brass cylinder type, each of which has 
four air-gaps. 

From Bolton Falls to the steam-driven 
electric station in Montpelier the distance 
by the transmission line, which follows 
closely the banks of the Winooski, is sev- 
enteen miles. Connection between the 
two stations is made along this line by 
means of two three-phase circuits carried 
by single six-pin cross-arms on cedar poles. 
The three wires of each circuit are carried 
in the same plane and on one side of each 
pole. Direct support for the wires is pro- 
vided partly by glass and partly by porce- 
lain insulators mounted on standard 
wooden pins. Each of the six line wires 


cuits leave the Barre line, and run to the 
Graniteville substation. These circuits, 
like the others, are made up of No. 4 
copper wires. 

Electric lighting began in Montpelier 
with a T. & H. arc dynamo driven by 
water motors, which drew their supply 
from the city mains, in 1886. This method 
of driving was soon abandoned in favor 
cf turbine wheels operating under a head 
of about nine feet, in a wooden building 
known as the pioneer station. This build- 
ing was located on the bank of the Wi- 
nooski River, at Montpelier, and the water 
power was derived from a low fall in that 
stream. When the electric plant at Bol- 
ton Falls went into operation, in 1899, 
this pioneer station at Montpelier became 


steam railway between it and the river 
bank. In elevation the building is one 
story high, with basement beneath the en- 
gine-room floor. 

That part of the building which forms 
he boiler house does not rise as high as 
the remainder of the station, and its floor 
is nearly on a level with that of the base- 
ment beneath the engine room. Exter- 
nally the station building is of pleasing 
architectural design. The walls are of 
solid brick without steel columns, the roof 
is of wood with a magnesia covering and 
supported on steel trusses, the engine- 
room floor is of wood, and the basement 
and boiler-room floors are concrete, and 
are seventeen feet above the normal water 
level in the Winooski>River outside. At 
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one end of and outside the boiler room is 
an open storage yard for coal, adjoining 
the railway tracks. Near this same end 
of the boiler room is the round brick chim- 
ney, seventy-eight inches in diameter in- 
side at the base, and 125 feet high, said 
to be the largest in Vermont. From the 
basement floor to that of the engine room 
the distance is twelve feet, and from the 
floor of the boiler room to the roof trusses 
over it is over twenty-nine feet. In floor 
plan the engine room is forty-one by sixty- 
three feet, and the boiler room sixty-three 
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the floor of the boiler room are one con- 
denser pump and two duplex feed pumps. 
Steam from the two 305-horse-power boil- 
ers, at 140 pounds, is carried by an eight- 
inch pipe through a separator and to a 
twenty by forty by thirty cross-compound 
engine of the McIntosh & Seymour make, 
in the engine room. Exhaust steam from 
this engine goes to a primary feed-water 
heater and to a Bulkley condenser. Direct 
connected between the high and low press- 
ure sides of this engine is a 500-kilowatt, 
12,000-volt. sixty-cycle, three-phase gen- 
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drives the 500-kilowatt altérnator there is 
a twenty-five-kilowatt, 125-volt exciting 
dynamo, made by the General Electric 
Company. With its tracks carried by piers 
along two of the brick walls of the engine 
room is a fifteen-ton hand-power Reading 
crane, which sweeps the entire engine- 
room floor. At that end of the engine 
room, where the 12,000-volt lines enter the 
brick wall, there is a platform, raised 
thirty inches above the general floor level, 
and on this platform the switchboard is 
located. This board is of blue Vermont 
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by thirty-nine feet. At that end of the 
engine room where the 12,000-volt trans- 
mission circuits enter, but outside of it, 
in a low brick addition, the transformers 
that operate between 12,000 and 23,000 
volts are located. 

Water for condensing purposes and to 
feed the boilers is pumped from the river 
through a pipe laid under the railway 
tracks. Two Stirling water-tube boilers 
installed in one battery and rated at 305 
horse-power each are now in use, and a 
third unit of the same make and of 405 
horse-power capacity is now being erected, 
all designed to operate at 160 pounds 
pressure. A smoke flue of seventy-two 
inches diameter connects the boilers with 
the chimney. In a pit four feet beneath 


erator of the revolving magnet type, made 
by the General Electric Company. The 
common speed of the generator and engine 
is 150 revolutions per minute. Besides 
this generating set, which has been in oper- 
ation since the station was put into serv- 
ice, a 750-kilowatt, 12,000-volt, sixty-cycle, 
three-phase alternator, direct connected to 
a horizontal steam turbine, all of the War- 
ren make, is now being installed. This 
gives the steam generating station a rated 
capacity of 1,250 kilowatts. Connected 
with this steam turbine are a Wheeler 
surface condenser, an air-pump and a 
centrifugal pump, in the basement. The 
turbine and its connected generator oper- 
ate at 1,800 revolutions per minute. Belt- 
ed to the cross-compound engine that 


marble, equipped with General Electric 
switches and indicating instruments, and 
includes two generator, two exciter, one 
synchronizing and six line pancls, two for 
incoming and four for outgoing circuits. 
These circuits run down the interior face 
of the brick wall in the rear of the switch- 
board, and enter an apartment in the base- 
ment beneath the platform. From this 
apartment connections go to the switch- 
board, the generators, and the transformers 
before named, which latter are located in 
the small brick addition just outside of 
the wall near which the switchboard is 
located. In the apartment beneath the 
switchboard the oil switches for the three- 
phase, 12,000-volt circuits are located. At 
the opposite end of the engine room from 
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that at which the switchboard stands, is 
the 150-kilowatt motor-generator for street 
railway operation, as previously described. 

The entire system of the Consolidated 
Lighting Company, stretching from Bol- 
ton Falls to Williamstown, has a connect- 
ed load of 196 arc and 207 series incan- 
descent street lamps, sixty-two alternating- 
current commercial arc lamps, seventy- 
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A twenty-horse-power motor operating 
a machine shop shows. a load-factor of 
thirty per cent, and a ten-horse-power 
motor in a creamery, a load-factor of twen- 
ty-one per cent, which may be compared 
with the figures in the above table for 
motors in stone sheds. 

Though the cost of run'of mine coal is 
$4.50 per ton at the steam-driven electric 
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five three-glower Nernst lamps, and 21,273 
incandescent lamps of sixteen normal can- 
dle-power. Customers using lamps num- 
ber 1,045, and customers using power 
forty-two. Constant-current transformers, 
located at the Montpelier station and the 
Barre substation, supply 7.5 ampere cur- 
rent for the series arc street lamps. In 
capacity of connected stationary motors 
the load of the Consolidated system is 
1,180 horse-power, and much the greater 
part of this power load is utilized by the 
granite industry, at the quarries and the 
dressing sheds. All of these motors are 
of the alternating, induction type. Each 
granite shed, as a rule, uses only one motor 
and that of rather large size, and the load- 
factor is high, as may be seen from the 
following partial list: 


Motor H. P. (Lad Factor. | Motor H. P. MO Gent 


Per Cent. | | Per Cent. 
50 62 50 92 
30 53 40 72 ' 
30 | G4 30 53 
30 62 40 | 99 
40 TT ‘20 . 65 
50. 99 jc (ce - 46 | 
2() 72 10 34 
k 78 50 92 
40 | 104 15 | 31 


station in Montpelier, it appears to be 
$6.50 per ton at the quarries about Gran- 
iteville, which now use steam engines of 


- ELECTRICAL DRILL IN QUARRIES AT 
BARRE, VERMONT. 


many hundreds of horse-power capacity. 
A large percentage of the power consumed 
in these quarries is used to drive air-com- 
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pressors, and another important part is 
developed by the hoisting engines. Drill- 
ing in the quarries is now done almost 
exclusively with compressed air, at press- 
ures of fifty to ninety pounds per square 
inch. The drill in regular use cuts a 
three-and-one-half-inch hole, and these 
holes often run down ten or twelve feet 
into the solid granite. To operate one of 
these three-and-one-half-inch drills with 
an air pressure of ninety pounds per square 
inch is said to require an expenditure of 
fifteen horse-power in driving the air-com- 
pressor. An electric drill was recently 
tried in one of the quarries for drilling 
the three-and-one-half-inch holes, and it is 
reported that this drill, while sinking such 
a hole as fast as could be done with an air- 
drill at ninety pounds pressure, consumed 
only two horse-power. In a certain quarry 
during ‘a recent year the expense for fuel 
alone was $4,500, with three three-and- 
one-half-inch drills and several small plug 
drills operating at an air pressure of fifty- 
five pounds per square inch, besides three 
steam hoists and the usual amount of 
thawing out with steam. An electric motor 
was substituted for the steam engine driv- 
ing the air-compressor at this quarry, the 
number of three-and-one-half-inch drills 
and of plug drills was doubled, and the 
air pressure was raised to ninety pounds 
per square inch. Under these conditions, 
at the rate charged for electric power at 
the quarry, the cost of energy to drive 
the motor for the air-compressor was 
found tq be $450 per month, or at the 
rate of $5,400 per year. The estimated 
cost of operating the hoists, and heating 
about the quarry, was $100 per month, 
so that in this case the amount of work 
was more than doubled with the substitu- 
tion of electric energy for steam power, 
while the combined cost of energy and 
fuel went to $6,600 per year, instead of 
$4,500 for fuel alone. It is to be noted 
in this case that not only was the number 
of drills doubled, but their operating air 
pressure was increased seventy to eighty 
per cent, thus giving each drill greater 
working capacity. 
— 0L 


The Illuminating Engineering 
= Society. 

The next regular meeting of the New 
York section of the Illuminating Engi- 
neering Society will be held in the En- 
gineering Societies Building, 33 West 
Thirty-ninth street, New York city, on 
Thursday evening, February 13. George 
Leland Hunter will present a paper ên- 
titled. “Light and Color in Decoration.” 
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American Institute of Elec- 
trical Engineers. 


A special meeting of the American In- 
stitute of Electrical Engineers was held 
in the Engineering Societies Building 
Friday evening, January 24, to hear and 
discuss papers on the topic of enginecr- 
ing education. The mecting was called 
to order by President H. G. Stott, who 
called upon Charles F. Scott to present 
the first paper. This was entitled “The 
Best Engineering Education.” An ex- 
cerpt of this paper will be found on an- 
other page of this issue. At the conclu- 
sion of the paper Mr. Scott quoted from 
a paper which he had read at the recent 
meeting of the American Society for the 
Advancement of Science, in Chicago, in 
which he discussed the place of mathe- 
matics in the engineer’s education and its 
value to the engineer. He took the stand 
that mathematics is a means and not an 
end, and should be taught with this in 
mind. It is a common opinion that 
higher mathematics are seldom or never 
used by engineers, but when this is the 
case it is generally because the engineer 
does not know how to use them. It should 
be the aim of the teacher to give the stu- 
dents facility in the use of mathe- 
matics. 

The second paper of the evening was 
by Dr. Charles P. Steinmetz and was en- 
titled “Electrical Engineering Educa- 
tion.” This paper will be found in full 
on another page of this issue. After read- 
ing the paper Dr. Steinmetz said that he 
agreed thoroughly with Mr. Scott regard- 
ing the proper place for mathematics. 
This should be treated as a tool which is 
useful and valuable only so long as it is 
a tool, and becomes dangerous when the 
student is not able to follow the physical 
meaning of every mathematical step which 
he takes. 

The discussion was opened by the read- 
ing of a communication from L. A. 
Osborne, manager.of works of the West- 
inghouse Electric and Manufacturing 
Company, Pittsburg, by Professor H. H. 
Norris. Mr. Osborne summed up the 
impressions which he has gained from ten 
years’ experience in selecting technical 
graduates for shop work. He believes 
that half of these men should not have 
studied a technical engineering course, as 
they are unsuited for it. For this reason 
engineering colleges should sift out their 
students more rigorously. Regarding the 
other half who are suitable for an engi- 
neering profession, the chief fault is that 
they are unable to grasp abstractions and 
to generalize. These opinions are based 
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on the average impression. The engi- 
neer’s training should give him a fine de- 
gree of discrimination, enabling him to 
know good from bad engineering. Engi- 
neers, to-day, are as a rule too self-centred, 
and are not men of the world, as their 
perspective is too narrow. 

Professor H. E. Clifford, of the Massa- 
chusetts Institute of Technology, said 
there is danger in laying out a course 
which is too broad and not deep enough. 
He thought there was a danger in the 
tendency to standardize education. Edu- 
cation is an art and not an exact science, 
so that no rules of standardization can be 
applied. The personality of the teacher 
is an important factor and he should be 
encouraged to experiment in order to de- 
termine the best methods of producing 
the desired results. An aim of the course 
should be to teach men to think straight, 
to think from cause to effect, and this 
should be borne in mind both in the clase- 
room and in the laboratorv. Professor 
Clifford agreed that the students should 
be sifted out rigorously, and he went fur- 
ther and said that it might be advisable 
to segregate the men of exceptional and 
ordinary ability. The most important 
thing to do now is to reduce the number 
of subjects taught, but there is some fear 
on the part of the institution that should 
it do this, it would be thought to be nar- 
rowing its training. 

Professor F. B. Crocker, of Columbia 
University, expressed strongly his dis- 
agreement with the concentric plan pro- 
posed by Professor V. Karapetoff at the 
convention of the Institute last summer, 
and which was so heartily endorsed in Mr. 
Scott’s paper. Even should this system 
be thought ideal, as an abstract proposi- 
tion, there are certain practical educational 
difficulties which are almost fatal. It is 
said that it is a system attractive to the 
students, and this effect would still fur- 
ther increase the number of students 
taking the technical courses and draw still 
more men not suited for the engineering 
profession. If fifty per cent of the grad- 
uates of a school should not have taken 
an engineering course, about seventy-five 
per cent of those who entered the institu- 
tion should not have done so. Another 
difficulty is that since all of the exacting 
and difficult subjects are reserved for the 
fourth year, the classes of the previous 
years would be much overcrowded. Pro- 
fessor Crocker believes that in the first 
and second years there should be some 
subjects so severe and analytical as to 
eliminate those men who should not enter 
the fourth-year classes. 
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H. W. Buck said that the usual method 
of grounding a student in theory before 
giving him any laboratory work is wrong. 
The practical handling of apparatus 
should come before the theoretical discus- 
sion. This is a logical method, since it 
is the one followed in scientific advance; 
theories are based on known facts. A 
clear mental picture should be created in 
the mind of the student to furnish the 
foundation for the theory. 

Professor W. S. Franklin, of Lehigh 
University, pointed out the difficulty 
which the instructors have of actually ob- 
taining practical experience while they are 
teaching. More stress should be laid on 
elementary sciences, such as physics and 
chemistry. These courses should accen- 
tuate the fundamental things, and should 
be followed by elaborate courses in tech- 
nology. The difficulty in the present 
study of some subjects is the overloading 
with details. It is important in all mathe- 
matical work to bear in mind the physical 
relations expressed in the formule. Pro- 
fessor Franklin agrees with Mr. Buck that 
the student should have some practical 
knowledge of the apparatus or phenomena 
before the theoretical study is taken up. 
A good deal of this the boy gets from hia 
sports. Good use can be made by the 
teacher of the knowledge thus gained. 

L. B. Stillwell said that since a man’s 
work after leaving the technical school 
will be very narrow for some years, the 
course at the school should be as broad 
as possible. His experience leads him to 
believe that American engineers of to-day 
do not hold positions in the community 
commensurate with the part which the 
engineer plavs in modern life; that the 
graduates of the technical schools, while 
having good mental ability, do not express 
themselves well, and that those who rise 
highest are the men of broader education. 
There is little difficulty in finding 
draftsmen and competent calculators, 
but “all-around men” are scarce. Higher 
executive positions are seldom held by 
engineers. Mr. Stillwell endorsed what 
Dr. Steinmetz said, that a great fault of 
the present courses is that they aim at 
quantity and not quality. One cause of 
this is undoubtedly the competition ex- 
isting between the different colleges. 

Professor Albert F. Ganz, Stevens In- 
stitute, did not see how the instructor 
could comply with the suggestions made 
by Dr. Steinmetz, to cut out a good deal 
of the work now given and vet carry all 
branches through all the years of the 
course. He believes that the school is the 
place where the theory must primarily be 
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taught, and it must be connected with 
practice by means of the laboratory. There 
are four objects to be accomplished by a 
technical education: first, training of the 
mind so as to make it an efficient ma- 
chine; second, storing in the mind funda- 
mental principles and facts; third, an 
acquaintance with sources of information, 
and, fourth, a general culture. He agreed 
with Dr. Steinmetz that it is better to 
analyze apparatus than to attempt actual 
design. 

J. G. White agreed with the general 
opinion that the aim of the college should 
be to build up a theoretical foundation on 
the fundamental subjects which the engi- 
neer must know; among these, mathemat- 
ics, physics and chemistry are the most 
important. He believes that all three of 
these can be carried through the college 
course. It would not be necessary to have 
special courses on each of these subjects, 
as work requiring knowledge of them 
could be given. Mr. White believes that 
the study of Spanish is important and 
that the knowledge of this language would 
be very valuable to the engineering gradu- 
ate. He thinks that ‘the ordinary in- 
structor is too much inclined to lecture 
rather than use a text-book. 

Professor W. E. S. Temple, of the Uni- 
versity of Pennsylvania, said that there is 
no rule which can be applied to engineer- 
ing education which will give the desired 
results irrespective of all local conditions. 
The education must consist in grounding 
the man in principles and general appli- 
cation while keeping away from special 
discussions. The man’s ideal should be 
lifted high. He should be urged to hitch 
the wagon to a star. In furnishing such 
instruction it is not always desirable to 
stick strictly to the text-book ; lectures are 
often desirable. The preliminary features 
may be given by means of books, but if 
the student is to be kept in touch with the 
developments of the science and art lec- 
tures can not be avoided. One of the most 
important features of the engineering 
student’s education is that he should get 
the principles and general applications of 
certain of the important types of ma- 
chines. One of the vital features in his 
training should be the requiring of 
promptness and accuracy. Individual in- 
struction, so far as possible, is desirable, 
and it is often advisable to make the ex- 
perimental work difficult intentionally so 
that the student will become accustomed 
to overcoming troubles. Professor Tem- 
ple’s objection to the concentric method 
is that it would tend to produce a some- 
what finished artisan at the end of the 
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first year, a little better artisan at the 
end of the second, and so on. It may be 
likened to a machine tool for doing ten 
or twelve different things, but none of 
them in the best way. 

Louis A. Ferguson, of the Chicago Edi- 
son Company, said that the value of an 
engineering education is not so much in 
the actual knowledge acquired by the 
young man, but in the training which he 
has received. The accumulation of a mass 
of data is not the important thing, but 
the reasoning power which will serve the 
man in good stead. It is a mistake to try 
to jam the maximum amount of informa- 
tion into the student’s mind in a year. 
Premium should be placed upon the de- 
velopment of reasoning power rather than 
memory. There is a tendency in some 
educational institutions to select the in- 
structors from the graduates of the insti- 
tution. This inbreeding promotes nar- 
rowness and does not give that stimulat- 
ing effect which results from the bringing 
together of instructors taken from differ- 
ent schools. Instructors as a rule are not 
sufficiently encouraged by the college 
management to come into contact with 
the practical side of engineering. If in- 
dustrial corporations find it profitable to 
send their engineers to other parts of the 
world to study conditions, why should 
not the same practice be beneficial for 
schools? The scope of the average courses 
in electrical engineering is too narrow. 
Such a course should include the funda- 
mental principles of mechanical and civil 
engineering, chemistry and hydraulics, 
building construction, and general busi- 
ness law, as well as theoretical and ap- 
plied electricity. 

Dr. Samuel Sheldon, of the Polytechnic 
Institute of Brooklyn, pointed out that 
educational institutions are not always 
able to secure the best type of instructor 
because the compensation which they 
offer can not be compared with that which 
the same man would get in industrial 
work. To better these conditions it would 
be well if some co-ordinated action on the 
part of all the technical schools can be 
laken. To improve the present courses 
the thing to do is to curtail the subjects 
now presented, so as to leave room for 
cultural studies. To secure the advan- 
tages of the concentric method it should 
not be necessary to adopt the radical 
method proposed. 

P. H. Thomas said that the factors of 
greatest importance underlying success- 
ful engineering are a thorough knowledge 
of the Jaws of nature and the properties 
of materials, familiarity with the mathe- 
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matical and other logical processes, famil- 
iarity with the results of experience and 
acquaintance with the actual method of 
standards and practices in both. The 
actual period of an engineer’s develop- 
ment is perhaps ten to fifteen years. Of 
this four years are given to school work, 
and during these four years the time 
should be devoted to the study of the 
fundamental principles and the logical 
process mentioned above. Acquaintance 
with actual methods can best be secured 
through practical experience. It is not 
for the practicing engineer to specify in 
detail the course of the technical school, 
but he may be permitted to suggest what 
such a course should include. 

Professor W. L. Robb, of the Renssa- 
laer Polytechnic Institute, said that one 
difficulty which had not yet been men- 
tioned is the relative lack of preparation 
of the men who entered the technical 
schools. As a result the first two years 
in the school are not given to special sub- 
jects, but to general mental training. 
Under the present condition culture sub- 
jects have but a transient place in the 
technical school. They should be pushed 
back to the high schools and the entrance 
requirements of the technical schools 
should be raised. Professor Robb’s present 
idea of the curriculum is that the first two 
years should be given up to the study of 
mathematics, chemistry, physics and Eng- 
lish and an inflected language. The third 
year should be devoted to the fundamental 
principles of civil, mechanical and elec- 
trical engineering, and the fourth year 
to highly specialized subjects. 

C. O. Mailloux said that the engineer’s 
period of instruction is not limited to 
fifteen years, but extends throughout his 
whole working life. He agrees thoroughly 
with Mr. Stillwell that the course of in- 
struction should be broadened and details 
eliminated. ‘The present courses produce 
large numbers of mediocre men, but few 
able to do original work. The ideal 
method of giving instruction is to com- 
bine text-books with lectures. Too much 
emphasis has been laid upon the impor- 
tance of bringing a student into physical 
contact with facts before teaching the 
theory. It is not so much the facts one 
discovers with his hands and eyes that 
are important as those discovered by the 
mind. While it is true that important 
theories have always resulted from ob- 
served facts, yet these theories themselves 
have led to important discoveries. A stu- 
dent can not have too much physics. The 
order of importance of subjects is physics, 
mechanics, chemistry and mathematics. 
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While much good may result in the co- 
operation of practicing engincers with 
teachers when giving instruction, there is 
also some danger. The practical man is 
only fit to teach when he has retained 
such contact with the theoretical sidé of 
his profession that he is still able to lead 
instead of mislead the student. 

Professor D. C. Jackson, of the Massa- 
chusetts Institute of Technology, said 
that the student’s education should be 
broadened, but it would be better that 
those courses unrelated to his technical 
studies should be taken up along with the 
latter rather than before. He was willing 
to admit the desirability of results which 
both Mr. Scott and Dr. Steinmetz have 
in mind, and he asked them to state spe- 
cifically how they would secure them. 

Philip Torchio, chief electrical engi- 
neer for the New York Edison Company, 
said that students may be divided into 
two classes—those following the technical 
course with the idea of carrying out orig- 
inal engineering work, and those which 
take it merely as a stepping stone to finan- 
cial advancement. Theoretically the edu- 
cation of these two classes should be dif- 
ferent. The first requires a greater equip- 
ment of mathematical and theoretical 
training than the latter, for whom the 
practical side is of much greater im- 
portance. He outlined briefly the cur- 
ticulum of the Royal Polytechnic of 
Milan, Italy. The essential requisite for 
admission is a government. certificate 
either of an eight-year preparatory course 
in lyceum, in which classical studies pre- 
vail, or a seven-year preparatory course 
in a technical institute where physical and 
mechanical studies and modern languages 
predominate. The average age of a fresh- 
man at admission is nineteen years. The 
course extends through five years, the first 
two being preparatory to all the engincer- 
ing courses; the last three are sectional- 
ized into civil, mechanical and electrical 
engineering classes. The first two years 
cover a thorough study of calculus and 
higher algebra, analytic, descriptive and 
projective geometry, general chemistry, 
mineralogy, physics, drawing, ete. In the 
next two vears the mechanical and elec- 
trical engineers jointly follow, theoret- 
ically and experimentally, the atudies of 
mathematical mechanism and applied me- 
chanics, theory and design of steam, as 
and water-power prime movers, the de- 
“gn and calculation of parts of machines, 
resistances of materials, hydraulics, or- 
zame and inorganic chemistry, surveying, 
descriptive study of industrial plants, 
technology of electricity, heating and 
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ventilating, construction and the operation 
of railways. In the last year the elec- 
trical engineers in common with the 
mechanical engineers complete the situa- 
tion in mechanics, hydraulics, mining, 
technologies, etc., and make two theses, 
consisting of comprehensive detail draw- 
ings of a prime mover and plans of an in- 
dustrial plant, and follow separately the 
course of dynamo and transformer design 
and operation, industrial applications of 
electricity, theory of electrical measure- 
ments and laboratory work. These 
courses require forty-eight hours a week— 
eight hours a day, half of which is given 
for lectures and recitation, half for lab- 
oratory work and drafting. 

President Stott emphasized several 
points. The discussion might be summed 
up by saying there is a lack of general ed- 
ucation of the freshman who starts in col- 
lege. This is caused by the hodge-podge 
and smattering he gets in primary schools 
—a little of this and that, and nothing of 
anything. The cure for this is to raise 
the standard of the entrance examina- 
tions. The discussion also seemed to 
agree that the engineering school should 
teach the fundamental principles and not 
engineering practice. When the student is 
graduated he is not an engineer, and for 
this reason Mr. Stott does not think that 
degrees should be granted until the man 
has been out of college for at least five 
years. This is the custom followed in 
Great Britain respecting the medical pro- 
fession. 

Mr. Scott, replying to the discussion, 
said that Professor Jackson’s question 
could not be answered in a single sen- 
tence, but that solution which will find 
most general acceptance will he the one 
which gives each student the training 
which fits him as an individual for the 
largest individual development and not 
for getting the biggest job or the biggest 
salary. It should be recognized that there 
are two classes of men: those who are 
good for the ranks and those who will 
become leaders. It is rather remarkable 
that engineers are seldom found in the 
latter class. In introducing the subject 
he referred to the concentric method and 
not a particular concentric course. This 
method appeals to him as being logical 
and psychological. 

Dr. Steinmetz said that Professor Jack- 
son’s question was answered in his paper. 
The thing to do was to drop out a suffi- 
ciently large part of the quantity which 
the college now attempts to teach so as to 
get the time to improve the quality of the 
rest by teaching it thoroughly; that is, 
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going over the subject again and again, 
teaching it from different points of view. 
Only in this way can the student thor- 
oughly understand the subject. He does 
not believe in text-books, although these 
are, of course, valuable where the in- 
structor is deficient. He believes that the 
concentric method is thoroughly good, 
although he can see two difficulties in 
applying it. One is that after going over 
the subject the first time the student loses 
his interest and neglects the work, think- 
ing he already knows enough about it. 
The other is that before it will be possi- 
ble to modernize and improve the educa- 
tion of the boy it will be necessary to 
modernize and educate the college staff. 
The meeting was then adjourned. 
aa 


The Home Show in New 
York City. 

At the Home Show to be held at the 
Grand Central Palace, New York city, 
May 2 to 9, 1908, a large exhibit of de- 
vices and appliances for use in the home 
will be made. The object of this show is to 
bring together and exhibit products of all 
the industries in any way connected with 
the making of a home. This includes build- 
ing materials, heating and lighting de- 
vices, housefurnishings, wall-paper, chan- 
deliers, electroliers, radiators and a thou- 
sand and one labor-saving devices which 
go to bring comfort in a modern home. 
Among all of these the exhibit of electrical 
appliances is expected to be particularly 
complete, and all of the new applications 
of this form of energy are to be shown. 
This show is being conducted by the Home 
Exhibits Company, Incorporated, of 52 
Broadway, New York city, where addi- 
tional information may be obtained. 

—— 


New England and Philadel- 
phia Sections of the Iliumi- 
nating Engineering Society 
Elect Officers. 

At a meeting of the New England sec- 
tion of the Illuminating Engineering So- 
ciety, held at Boston, Mass., January 11, 
the following officers were elected for the 
ensuing year: Chairman, J. S. Codman ; 
secretary, R. C. Ware; managers, William 
H. Blood, Jr., and T. H. Piser. The 
paper of the evening was entitled “Ff- 
fects of Light Upon the Eye,” by Dr. 
H. H. Seabrook. An abstract of this pa- 
per appeared in the issue of the ELEC- 
TRICAL Review for January 18. 

The following officers have been elected 
by the Philadelphia section: Chairman, 
C. O. Bond; secretary, J. D. Israel; man- 
agers, (H. D’Olier and T, J. Litle, Jr. 
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Small Turbine Plants. 

At the convention of the Northwestern 
Electrical Association, held at Milwaukee, 
Wis., January 15 and 16, two papers were 
read bearing on the equipment and opera- 
tion of small turbo-electric steam-driven 
plants. Abstracts of these papers are 
given herewith: 

STEAM NOTES ON A TURBINE PLANT. 


BY J. L. HECHT. 


In order to confine ourselves to certain 
definite limits we shall assume that the 
steam turbine plant in question shall con- 
tain 500-kilowatt and 1,000-kilowatt 
turbo-alternators of the  vertical-shaft, 
Curtis type. 

The type of turbine engines being as- 
sumed, let us direct our attention, for the 
time being, to the boilers. We consider it 
needless to argue here what the type of 
boiler for this plant should be, for the 
engineer must be guided by his judgment 
largely as he would be in the selection of 
boilers for a reciprocating-engine plant. 
Of course, we want superheaters in con- 
nection with the boilers. Now we know 
that ordinary dry saturated steam in ex- 
panding and doing work, as it would in 
expanding through a turbine, would tend 
to become very moist before leaving the 
turbine, therefore it becomes evident that 
the proper degree of superheat is such that 
the steam will be at the point of priming 
as it leaves the turbine. Unfortunately, 
however, we reach the practical limits 
of superheat, to wit, from 100 to 200 
degrees Fahrenheit, long before we reach 
the desired degree of superheat, for in 
some tests made in Germany several years 
ago, in which steam at 150 pounds press- 
ure was superheated to a temperature of 
1,000 degrees Fahrenheit, it was found 
that the turbine efficiency increased direct- 
ly with the superheat. We shall mention 
briefly a few of the practical difficulties 
encountered with superheated steam. 

The question is very frequently asked, 
Why is it of advantage to use high vacuums 
with steam turbines, when there is no 
advantage in having more than twenty- 
seven inches of vacuum for a reciprocat- 
ing engine? The reason is that the steam 
does its work, in a turbine, in an entirely 
different manner from the way in which 
it does its work in a reciprocating engine. 
In an engine the potential or pressure 
energy in the steam does the work bv 
exerting a direct pressure on the piston. 
In a turbine the work is done by the 
kinetic or velocity energy in the steam. 
If we will look at the formula for the 
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kinetic energy, K = ee in which K 
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equals the kinetic energy, v the velocity, 
and M equals the mass, we will see that 
the kinetic energy varies directly with 
the mass or weight of steam, also with the 
square of the velocity. Now considering 
that the turbine nozzles or buckets, at any 
particular section, have a certain definite 
area, it is evident that the velocity will 
increase directly with the increase in 
volume of steam. Now, if we will refer 
to the steam tables, we will find that at a 
vacuum of twenty-six inches, referred to 
a thirty-inch barometer, one pound of 
steam occupies 175 cubic feet. If that 
vacuum is increased to twenty-eight 
inches, referred to a thirty-inch barometer, 
a pound of steam occupies 350 cubic feet, 
or exactly double the volume that it had 
at two inches less vacuum. Now, since 


this steam must flow through a certain 


definite area of opening, it is evident that 
the velocity of any certain weight of 
steam at twenty-eight inches of vacuum 
will be double the velocity of a like weight 
of steam at twenty-six inches of vacuum, 
and referring back to the formula for 
kinetic energy, it is apparent that the 
kinetic energy is quadrupled, and after 
passing the twenty-eight-inch vacuum 
point this increase becomes even more 
marked. If we increase the vacuum to 
twenty-nine inches, only one inch increase 
in vacuum, we again nearly double the 
volume of the steam and again quadruple 
the kinetic energy. 

If there is plenty of good, fresh con- 
densing water we would of course ordi- 
narily install a jet condenser, because of 
its simplicity and cheapness. On the other 
hand, if the condensing water available 
is such that it would be injurious to the 
boilers, we would of course install a sur- 
face condenser, so that the exhaust steam 
could be saved and returned to the boil- 
ers, there being only a small percentage of 
loss. Besides the condenser the usual aux- 
iliaries which form a part of the condens- 
ing equipment for a steam turbine are a 
circulating pump, for circulating the con- 
densing water through the condenser; a 
wet vacuum pump, or condense water 
pump, which draws the condensation from 
the condenser and pumps it to the feed- 
water heater, and which in itself is usually 
capable of developing a vacuum of twenty- 
five or twenty-six inches, and a dry 
vacuum pump, which draws any air or 
vapor from the condenser which may be 
in it, and is responsible for the additional 
two or three inches of vacuum which is 
usually obtained in this type of condens- 
ing equipment. It has often been stated 
by engineers that it is their opinion that 
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the energy expended in obtaining the ex- 
tra few inches of vacuum, in a condens- 
ing equipment of this kind, amounts to as 
much as the saving effected by having this 
additional vacuum. To such of us as have 
had experience with this kind of an equip- 
ment, it is evident that this is not so, for, 
as explained above, after this twenty-eight- 
inch vacuum point is reached, each addi- 
tional fraction of an inch increase in 
vacuum makes a marked difference in the 
efficiency and capacity of the turbine; fur- 
thermore the only additional piece of ap- 
paratus on the condensing equipment is 
the dry vacuum pump, and when we con- 
sider that it is possible to utilize all of 
the exhaust steam from the auxiliaries for 
heating the boiler feed-water, as will be 
mentioned later, it becomes apparent that 
the amount of energy consumed in getting 
the extra vacuum is almost negligible. 
The question very often arises as to 
whether the auxiliary machinery in this 
type of plant should be motor driven or 
engine driven. It is even argued that the 
small engines are uneconomical and rather 
expensive to maintain, and that on the 
other hand the large generating unit is 
economical, and that motor-driven aux- 
iliaries will be not only simpler to oper- 
ate, but more economical. This is the 
opinion usually arrived at from a super- 
ficial consideration, but after going into 
detail, it is evident that in nearly every 
instance there is not only no advantage 
in using motor-driven auxiliaries, but in 
most cases a decided disadvantage. Plac- 
ing motors on all the auxiliaries neces- 
sarily limits the salable output from the 
generator. In case of an electrical shut- 
down in a plant, all the auxiliaries imme- 
diately shut down, making it not only 
more difficult to bring the plant back into 


‘operation, but this at times might prove 


disastrous to the equipment. Further, 
when we consider that it is of advantage 
to pump the boiler feed-water to the boil- 
ers at the highest possible temperature, it 
becomes evident that every ounce of ex- 
haust steam from the auxiliaries can be 
utilized to good advantage in heating the 
boiler feed-water, and therefore the only 
energy consumed in the steam-driven aux- 
iliaries is the energy actually doing work 
in addition to the friction and radiation 
loss, and actual figures will show that 
when the exhaust steam from the aux- 
iliaries is used to advantage in heating 
the boiler feed-water, the actual number 
of British thermal units consumed in 
driving the auxiliaries are less with steam- 
driven than with electrically operated aux- 
iliaries. It might be.interesting,to state 
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that we recently made some calculations 
on the comparative cost of operating a 
steam-driven and a motor-driven generator 
for furnishing field excitation to a 3,000- 
kilowatt plant. The figures show that 
with coal at $2 a ton, there would be a 
saving of $200 per month in operating a 
steam-driven generator. The reason for 
this was that every pound of exhaust steam 
from the steam-driven generators could be 
used to good advantage in heating the 
boiler feed-water. 


ELECTRIC NOTES ON SMALL STEAM TUR- 
BINE PLANTS. 


BY C. W. PEN DELL. 


On account of their high speed the 
cubical contents and heat radiating sur- 
face of turbo-generators are small, which 
tends to give high-operating temperatures. 
The fields wherein most of the machine 
losses are converted into heat are extreme- 
ly compact and are not cooled except by 
the air they draw into their centre by cen- 
trifugal fan action and discharge outward 
into the armature winding. The cooling 
of the armature must be effected by the 
air whose temperature is already quite 
high. The excitation must be higher with 
inductive load than with non-inductive 
load, consequently the field losses and ma- 
chine temperature will be higher with a 


certain kilovolt-ampere load at eighty per- 


cent power-factor than a unity power- 
factor. Tests have shown that the tem- 
perature of a turbo-generator will follow 
very closely the amount of load on the 
unit. When with an engine-driven unit 
it would take the generator a couple of 
hours to attain the maximum temperature 
on overload, the turbine-driven generator 
will reach its maximum temperature cor- 
responding to a definite load in from fif- 
teen minutes to half an hour. This being 
the case we must evidently take the two- 
hour overload rating off such generator 
and connect to the turbine a machine 
which is capable of carrying indefinitely 
the maximum load we wish to put upon it. 
In other words, if a turbine will carry 759 
kilowatts with satisfactory speed regula- 
tion and steam consumption connect to it 
a 700-kilowatt flat generator. And speci- 
fications covering the generator should 


guarantee a rise in temperature with 750- 
kilowatt load at eighty per cent or lower 
power-factor and should also state excita- 
tion current at the power-factor. 

The maximum efficiency of a turbine oc- 
curs at about twenty-five per cent beyond 
the point originally assumed as the rated 
capacity. When operating below this 
point the efficiency falls off rapidly, but 
the drop on overload is very slow. This 
being the case it is often more economical, 
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when investment and fixed charges on a 
plant are taken into consideration, to oper- 
ate the turbines at heavy overload, even 
with reduced economy in steam consump- 
tion, and get as great an output as possible 
from each unit. This is another argument 
in favor of putting larger generators on 
turbines than has been the practice. 

The uniformity of angular velocity of 
the steam turbine at all parts of the revo- 
lution renders the multiple operation of 
turbine-driven alternating-current gener- 
ators more satisfactory than with engine- 
driven units in that it cuts down the cross- 
currents that have a tendency to flow be- 
tween generators whose speeds are not ab- 
solutely synchronous at all times. It is 
difficult to operate engine-driven gener- 
ators with star connected armatures and 
their neutral points tied together, on ac- 
count of the excessive cross-currents which 
will almost invariably flow. With turbine- 
driven units, and generators with similar 
wave forms, there is very little tendency 
for cross-currents to flow and it is common 
practice to operate such generators with 
their neutrals tied together. For satisfac- 
tory multiple operation, however, with 
units of this size and larger, the wave 
forms must be the same. 

Although the general operation of 
twenty-five and sixty-cycle plants is ap- 
proximately the same, the design of plants 
to operate on the two frequencies varies 
considerably. On account of twenty-five 
cycles not being satisfactory for lighting 
purposes there would not be taken, in a 
twenty-five-cycle plant, as many precau- 
tions for the maintenance of constant volt- 
age as there would be in a sixty-cycle 
plant; this would mean there would be no 
automatic voltage regulator on the bus or 
indicator regulators on the various feeders 
leaving a twenty-five-cycle plant as there 
would be were it a sixty-cycle system. If 
the load on a twenty-five-cycle plant were 
largely rotary converters carrving a light- 
ing load it might be a good proposition to 
instal] an automatic voltage regulator on 
the station bus, but as a rule this would 
not be done. If the load on twentv-five- 
cycle plant were synchronous motor-gener- 
ator sets, induction motors and rotary con- 
verters carrving railway load there would 
be no need to install automatic voltage reg- 
ulators as none of these machines requires 
absolutely constant voltage for satisfactory 
operation, the speed of the station gener- 
ators being the main thing to watch under 
such conditions. 

In a sixty-cycle plant there should be 
an automatic voltage regulator which 
could be made to maintain the bus voltage 
constant at all times or it could be com- 
pounded to raise the voltage as the load 
comes on. There would then be hand- 
operated induction regulators on the light- 


ing feeders leaving plant. 


On account of the voltage all switches 
about the plant must be of a type that 
have their make-and-break contacts im- 
mersed in oil and great care should be ex- 
ercised in the selection of such switches. 

The matter of whether there shall be 
one or two buses in a station is one on 
which there is a great diversity of opinion. 
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Some claim that the installation of two 
buses needlessly complicates the station 
layout and renders trouble and shut-downs 
more liable; others claim that, although 
two buses do complicate the station some- 
what and render first cost higher, such 
duplication of buses gives them a greater 
flexibility of operation which more than 
offsets the added complication of the plant 
and extra first cost. 

The arrangement of the switchboard for 
the plant is very important and one on 
which it pays to put considerable thought. 
The generators will, of course, be handled 
by four-pole switches, these being single or 
double-throw according to whether there 
is One or two main buses in the station. 
With a station of the size under consider- 
ation it is very doubtful if it would pay 
to install bus-bars other than at the top 
and back of the main switchboard and 
make oil switches hand-operated with elec- 
trically operated trips; if the ultimate 
generator capacity of the station is to be 
over 3,000 kilowatts it would probably 
be advisable to install the bus-bars in a 
brick structure in a basement under the 
switchboard gallery and use remote con- 
trol oil switches. 

With the buses at top and back of 
switchboard the wire runs to switches will 
be short and simple. From the switches 
wires can be carried on porcelain insu- 
lators and iron pins supported on iron 
pipe work to suitable point where thev 
will go up through floor to feeder regu- 
lators, lightning arresters and wire tower. 
The feeder regulators would be operated 
hy means of chain and sprocket wheels 
from hand wheels on the switchboard. If 
there is room to do so the station buses 
should have sectionalizing switches some- 
where near their middle points so that one- 
half of bus could be killed and other half 
kept alive; the use of  sectionalizing 
switches at various points in the plant will 
facilitate greatly the work of any neces- 
sary repairs or changes. 

For series incandescent and are lights 
for street lighting there would be a sepa- 
rate switchboard fed by a three-phase 
feeder from the main board. The series 
circuits would be fed by constant-current 
regulators or constant-current transform- 
ers and the board would be arranged so 
that each circuit could be thrown onto 
either one of two phases of the system. 

On account of the voltage all switch- 
board instruments would be operated by 
means of current and potential trans- 
formers; the potential transformers step- 
ping voltage down to 110 volts for volt: 
meters and wattmeters and current trans- 
formers would all be of such ratio 
that full scale deflection would be 
obtained on ammeters with five am- 
peres flowing in transformer second- 
aries. This protects switchboard attend- 
ant from coming in contact with high 
voltage and renders the switchhoard wir- 
ing very much more simple. The design 
of the station would include all the neces- 
sary instruments for getting the instan- 
taneous load on generators and circuits 
and for recording the kilowatts generated 
and output to thervarious feeders. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A 1,500-Volt Continuous-Current Rail- 
way in the Misoxer Valley. 

A description is given here of an elec- 
tric railway connecting the town of 
Bellinzona with Mesocco, both in Switzer- 
land, which is interesting since the elec- 
trical supply is at 1,500 volts direct cur- 
rent. The power station for supplying the 
railway is at Cebbia, just above Mesocco, 
on the Moesa river, where there is a fall 
of nearly 1,000 feet. The length of the 
road is nearly twenty miles. The grades 
are heavy and fifty-ton trains are hauled 
over the line at a speed of twelve and one- 
half miles an hour. A dam has been 
thrown across the river so as to form a 
reservoir from which the pipe-line runs. 
At the power station there are two 1,000- 
horse-power turbines, each coupled to a 
three-phase generator on one side and a 
continuous-current generator on the other. 
Between each generator and the turbine is 
a flywheel and a flexible coupling. The 
three-phase generators are rated at 420 
kilowatts, 10,000 volts, fifty cycles. The 
continuous-current generators are rated 
at 275 kilowatts, 1,600 volts. Continuous 
current is supplied direct to the contact 
wire at Mesocco, while the high-tension 
alternating current is transmitted to a 
substation, where it is transformed, by 
means of motor-generators, to continuous 
current at 1,500 volts. There are two of 
these sets, each with an output of 400 
horse-power. The high-tension transmission 
line is about fourteen miles long, car- 
ried on wooden poles with porcelain insu- 
lators. The overhead wire is about seven- 
teen feet above the rails, except at tunnels 
and grade crossings and under bridges. 
At crossings the height is nineteen feet. 
The contact wire is divided into six sec- 
tions, which can be insulated from one an- 
other when necessary, though usually con- 
nection between adjoining sections is 
made by means of a short contact wire. 
Lightning arresters are placed every mile 
and a quarter. The motor cars are about 
forty-five feet long, each equipped with 
four motors, one on each axle. Hach mo- 
tor is rated at sixty-six horse-power, 750 
volts, two motors being connected perma- 
nently in series. They drive the car 
through single reduction gears. It is pos- 
sible to operate two or more cars in a 
train, the cables for this purpose being 


tun through the cars and coupled to- 
gether.—A bstracted from Electrical En- 
gineering (London), January 9. 
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State Control of Electricity Supply 
in Germany. 

Considerable stir has been created in 
Germany by the statement that the Im- 
perial Treasury contemplates making the 
supply of electricity an imperial monopoly. 
It appears that the imperial finances are 
in a serious condition, and that this means 
is proposed for helping out the situation. 
Nothing definite is known regarding the 
intention of the government, but it is be- 
lieved that the supply of electricity is to 
be made a monopoly, while the manufac- 
ture of electrical apparatus and machinerv 
is to be left free to industrial enterprise. 
Broadly speaking, the expenditure of the 
German Empire, as distinct from the ex- 
penditures of the states, is covered by in- 
direct taxes, customs, stamp duties, ete. 
There are also some articles of consump- 
tion on which there is an internal revenue 
tax. The direct taxes go to the states. 
If the electricity supply is to become an 
imperial monopoly, this business will be 
taken out of the hands of the municipali- 
ties, where it now frequently is. The pub- 
lic electric power stations are generally 
owned and managed by the municipalities, 
or they will become their property at the 
expiration of the concessions which have 
been granted to private companies. Most 
of these supply undertakings are doing 
well. There is a small number which do 
not pay. The latter would hardly be more 
prosperous under government administra- 
tion. If the government is to buv out 
these undertakings it must saddle itself 
with a heavy debt, and will be taking from 
the municipalities part of their revenue. 
In other words, the government would 
help out its income by raising the local 
taxes. Should this plan go through, the 
setback to the electrical industry would 
be very great, because gas engineering is 
making rapid progress to-day, and any 
attempt to raise the rates for electricity 
would cripple it and greatly benefit the 
gas industry. In addition to the public 
electricity plants, Germany has a great 
number of private plants. Many of these 
are of considerable size, supplying power 
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to large industrial works, and it seems un- 
reasonable for the government to pre- 
scribe to the owners of such works where 
they must buy their power.—Abstracted 
from Engineering (London), January 10. 


Jurisdiction of the Interstate Com- 
merce Commission Over Electric 
Railways. . 

This communication from James S8. 
Harlan, commissioner of the Interstate 
Commerce Commission, explains the stand 
which has been taken by the commission re- 
specting its jurisdiction over electric rail- 
roads which operate in two or more states. 
The act to regulate*commerce, as amend- 
ed, makes no distinction between roads 
operated by electricity and those operated 
by steam power, and the commission has 
not at any time sought to make such dis- 
tinction. Section 1 of the act, in express 
terms, brings within its provisions all com- 
mon carriers engaged in the interstate car- 
riage of passengers or property by rail; 
and it has been uniformly the view of the 
commission that the act applies to the 
electric roads as clearly and as fully as to 
those operated by steam, when they are 
engaged in such interstate transportation. 
This question came up before the commis- 
sion ten years ago and was decided in this 
way. From the commission statistics it 
is thought that about twenty per cent of 
the entire electric mileage in the country 
belongs to companies owning property in 
several states, but this is not the test of 
whether the roads come under the com- 
missioner’s jurisdiction. They do not un- 
less they are actually engaged in inter- 
state transportation. The commissioner 
says that the commission purposes pro- 
mulgating systems of accounts for inter- 
state electric railways similar to those now 
used by the steam railroads. This .be- 
comes important as the tendency of elec- 
tric railroads is more and more to serve 
as feeders or become branch lines of the 
trunk line railways. There are now be- 
fore the commission two cases in which 
electric roads seek to aid the commission 
to compel steam roads to join them in 
establishing through routes and joint 
rates.—Abstracted from the Electric Ratl- 
way Review (Chicago), January 18. 
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Proposed Legislation for the Elec- 
trical Supply of London, England. 


Two bills have been prepared for sub- 
mission to the British Parliament dealing 
with the electric power supply in London 
and the surrounding districts. These 
bills have been prepared by supply com- 
panies themselves, as the London county 
council has decided to leave the problem 
to be decided by private enterprise. One 
of these bills is promoted by the electric 
lighting companies now serving London, 
and this proposes that a joint committee 
shall be created controlling the separate 
companies; the other bill is for the in- 
corporation of a new company to be called 
the London & District Electricity Supply 
Company. The first bill proposes that a 
joint committee, to consist of representa- 
tives of the different companies entering 
into the agreement and of members ap- 
pointed by the London county council, 
shall be appointed. All the generating 
stations belonging to the companies whose 
representatives comprise the committee 
will come under the control of that body 
and be operated as one undertaking. 
Rates for distribution are proposed, the 
maximum being $25 a year per kilowatt 
of maximum demand plus three-quarters 
of a cent for each kilowatt-hour used for 
a contract running less than seven years, 
this power to be supplied to the present 
distributing companies. Power may be 


supplied to private consumers at a slightly . 


increased rate. The bill provides that the 
London county council may purchase the 
system at either of two dates; the first 
being 1932 and the second 1952; but in 
each case at least three years’ notice must 
be given. The area covered by this bill 
includes various boroughs of Essex, Kent, 
Surrey and Middlesex. There are thir- 
teen companies promoting this bill. The 
second bill provides for an entirely new 
company, which must have a capital of 
$22,500,000. The generating station will 
be at Barking. It is intended to supply 
power to the present distributing com- 
panies as well as to railways, canals and 
other valuable consumers. The area 
covered by this bill also includes boroughs 
of Essex, Kent, Surrey and Middlesex.— 
Abstracted from Electrical Engineering 
(London), December 26. 


The Waipori (New Zealand) 
Hydroelectric Plant. 


A description is given here of the first 
hydroelectric plant to be built by the New 
Zealand Public Works Department. The 
water powers of New Zealand are capable 
of producing 3,700,000 horse-power after 


ELECTRICAL REVIEW 


making allowance for all losses in pipes 
and in generation. The Public Works 
Department first started to develop a 
power plant on the Lee river, twelve miles 
from the city of Dunedin. Here there is 
a head of 700 feet, but to utilize it re- 
quired a tunnel one and a half miles long. 
This system was abandoned, however, after 
a good deal of work had been done on it, 
and the rights of a private company on 
the Waipori river were purchased. This 
river rises in the Lammerlaw Mountains, 
about 4,000 feet above sea level. The 
site of the intake works is at an elevation 
of 1,250 feet, at which point there is a 
drop of 700 feet in less than two miles. 
A dam has been built, and the water is 
diverted through a short tunnel and a 
flume to a point above the power-house, 
where it is let down in pipes. The total 
length of the flume and tunnels is about 
two and one-fourth miles. There are two 
pipes leading to the power-house varying 
in diameter from forty-two inches at the 
top to thirty-six inches at the bottom. 
They are nearly 1,800 feet long. Near 
the bottom the pipes branch into four 
fourteen-inch pipes, each leading to a noz- 
zle of an impulse wheel. A six-inch branch 
is provided for the exciter units, and a 
four-inch branch leads to an air receiver 
thirty feet Jong and thirty-six inches in 
diameter, which takes up any shocks due 
to changes in the velocity of the water. 
As the main supply of water contains a 
good deal of mud a supply of clear water 
has been obtained for the transformers 
and for operating the governors. There 
are two generating units installed, each 
consisting of a 1,000-kilowatt, 2,400-volt, 
fifty-cycle generator, driven by two Pel- 
ton wheels. The generators are of the 
three-phase revolving-field type, and have 
a regulation of seven per cent on non-in- 
ductive load, and fifteen per cent with a 
power-factor of seventy-five per cent. The 
wheels are governed by deflecting the noz- 
zles, the governors being of the Lombard 
type. The wheels are capable of driving 
the generators at fifty per cent overload. 
There are two forty-kilowatt exciters, each 
connected to a sixty-horse-power Pelton 
wheel on one side and a sixty-horse-power 
induction motor on the other. ‘The trans- 
former room contains seven 350-kilowatt 
transformers, from which a voltage of 
34,200 volts is obtained. The wiring of 
the station is in duplicate throughout, 
permitting either generator to be connect- 
ed to either of the two transmission lines. 
Lightning arresters and choke-coils are 
placed on each wire. The first trans- 
mission of energy from this station to the 
city of Dunedin took place in March last 
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year. This station was not opened for 
regular operation until April. There is a 
substation at Halfway Bush and a trans- 
furming station in the city. ‘The length 
of the line is about twenty miles. The 
entire cost of the installation was said 
to be about $1,000,000, which includes the 
cost of the underground distributing sys- 
tem in the city.—Abstracted from the 
Electrical Review (London), January 3. 
© 
The Berjonneu System of Electric 
Transmission of Pictures. 

A description is given here of a system 
of transmitting pictures electrically which 
has been exhibited in Paris by Pascal 
Berjonneu. During this exhibition wires 
were connected up so as to form a loop of 
telegraph lines from Paris to Marseilles 
and back, a distance of over-a thousand 
miles. Pictures were transmitted over 
this at the rate of one each fifteen min- 
utes. Then the apparatus was disconnect- 
ed from the wires and connected to a 
number of wireless-telegraph relays, the 
receiving apparatus, properly connected, 
was placed in the same room and the 
pictures were transmitted from one to the 
other wirclessly, this being the first time 
that this has been done. The new system 
does not use selenium, and the apparatus 
is said to be substantial and small. It 
ig possible to use the system over any line 
which may be used for ordinary telegraph 
work or any submarine cable. The line 
current is small and it is required merely 
to actuate relays. In brief, the system 
is merely an adaptation of a Morse key 
to sending dots and dashes of different 
lengths. The picture to be sent is etched 
on metal just as is done to produce a half- 
tone plate. This metal is thin and is 
rolled up to form a cylinder which is 
mounted on a traveling drum similar to 
that of a phonograph, the feed being one- 
sixth of a millimetre for each revolution. 
An insulated platinum point is placed on 
this, which makes contact only with those 
portions of the cylinder which stand in 
rehef. As the latter revolves contact is 
made for a longer or shorter time, caus- 
ing currents of equal duration to pass 
over the transmitting wire. In the re- 
ceiving station a sensitive film is mounted 
on a similar cylinder, and a ray of light, 
controlled by a small shutter moved by a 
magnet through which the line current 
passes, falls upon the film, thus producing 
the record. This, of course, consists of 
lines of dots and dashes one-sixth of a 
millimetre apart. The intensity of the 
current docs not enter into the operation 
at all, this acting merely to open or close 
the window through which the beam of 
light passes. The svstem requires, of 
course, that the sending and receiving 
apparatus run in synchronism, but the 
method by which this is secured was not 
described.—Abstracted from Electrical 
Engineering (London), January 2. 
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Ventilation of the Washing- 
ton Terminal Tunnel. 

Ventilation of the tunnel through 
which trains reach and depart from a new 
Union terminal at Washington, D. C., 
has been accomplished along lines and by 
methods that make the installation of 
especial interest. The problem was that 
of removing from the tunnel all trace of 
gas and smoke left by one passing train 
before another train should enter the tun- 
nel. This called for a high output of air, 
although the circumstances were such that 
the ventilating apparatus must be con- 
fined to a very small space and attain high 
efficiency at low expenditure of power. 

At a point about 300 feet from the ter- 
minal portal were constructed two venti- 
lating ducts, each about five feet wide, 
which are carried along both side walls 
of the tunnel to the full height of about 
cightcen feet, with a cross duct under the 
tracks, as shown. The space available for 
the fans on which was imposed the duty 
of clearing the tunnel of smoke in a few 
minutes’ time was eighteen feet high by 
thirteen feet in width. In this space it 
was necessary that the fans and casings 
should be erected. The drawings printed 
herewith show the layout of the ventilat- 
ing installation, the location of the fans 
with respect to the air ducts, and their 
emplacement. 

The specifications imposed by the Penn- 
sylvania Railroad Company called for two 
fans 120 inches in diameter, each capable 
of delivering 230,000 cubic feet of air per 
mjnute against a one-and-one-half-inch 
water gauge. The speed was not to ex- 
ceed 145 revolutions and the power re- 
quirement was limited to 120 horse-power. 

The fans installed are of the Sirocco 
design, with double inlets corresponding 
in dimensions, efficiency, speed and power 
requirement to the specifications just 
noted. These fans, driven by electric mo- 
tors, have now been in use for several 
weeks, and have satisfactorily performed 
the duty imposed upon them. 

Fans of this design represent a distinct 
development in the science and construc- 
tion of centrifugal blowers. In a large 
number of important installations abroad 
and aboard the latest vessels of the British 
Navy, the White Star Line, Cunard Line, 
Hamburg-American Line, American Line 


and others, they are now adopted wherever 
the requirement is for high output in con- 
nection with limited space. 


found that in all diameters the best re- 
sults are obtained from sixty-four blades. 
It will also be noticed that the blades are 


(J 
TYPE oF DOUBLE-INLET CENTRIFUGAL FAN USED IN VENTILATION OF WASHINGTON TERMINAL 


TUNNEL. 


Chief among the departures in design 
noted in the fans installed in the Wash- 


OuTPUT 260,000 Cusic FEET OF AIR PER MINUTE. 


very short radially, being only one-six- 
teenth of the diameter of the fan. Ax- 
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VENTILATING INSTALLATION, WASHINGTON TERMINAL TUNNEL. UPPER DIAGRAM SHOWS 


LAYOUT OF TRACKS AND LOCATION OF Fans AND MOTORS. 


LOWER DIAGRAM SHOWS 


Cross-SECTIONS AT VARIOUS POINTS IN THE TUNNEL. 


ington terminal tunnel are the shape, size 
and number of the blades. It has been 


ially, however, the blades are unusually 
long, three-fifths of the diameter. These 
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features of design are not found in any 
other centrifugal fan. 

The outer edges of the blades are bent 
forward to a set angle in the direction of 
rotation and are very slightly cupped. 
The inlet and outlet of the fans are prac- 
tically equal to the area of the fan itself. 
The special advantage of the size and 
shape of the blades is that power-absorb- 
ing eddies are almost entirely eliminated 
and the velocity of the air so greatly ac- 
celerated that it actually exceeds the 
peripheral speed of the blades by as much 
as seventy per cent. The intake draft of 
the fan shows practically no variation over 
its entire area. 

How important are these features is 
shown by the fact that for the Washing- 
ton installation no fan of the ordinary 
type less than seventeen feet diameter 
could be found that would produce the 
output of air required, and the space 
available did not permit of the use of a 
fan of this size. 

In tests of smaller sizes of fans it has 
been found that a Sirocco centrifugal fan 
thirty by twenty-two by thirty-three 
inches delivers 2,200 cubic feet of air 
per minute more than the fan of ordinary 
type forty-two by thirty-four by thirty- 
nine inches. As already noted, on ship- 
board, in mines and in many other instal- 
lations, this high output as compared to 
the small space occupied by the fan is of 
paramount importance. 

The power absorbed by the Sirocco fans 
is indicated above in the specifications 
limiting the requirement for a fan capable 
of delivering 260,000 cubic feet of air per 
minute against a one-and-one-half-inch 
water gauge to 120 horse-power. 

In addition to the installations already 
mentioned, Sirocco fans are now installed 
in the Flatiron Building, Broad Exchange 
Building and Hotel Astor, New York 
city; Union Station, Pittsburg; three 
power-houses of the Brooklyn Heights 


Railroad Company, the New York Edison 
Company and a number of coal and cop- 
per mines, but have not heretofore been 
manufactured in the United States. They 
are now to be made here by the Sirocco 
Engineering Company, of New York, of 
which William C. Redfield, formerly of 
the J. H. Wiliams Company, is presi- 
dent; Hugh T. Coulter, for several years 
manager of the New York branch of the 
Davidson Company, general manager, and 
Thomas Brown, chief engineer. 


— 0 


The estimated production of copper in 
the United States, Mexico and Canada 
during December, 1907, was 61,131,760 
pounds, against 90,147,370 in December, 
1906.—Copper Gossip. | 
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Large Steam Turbine Gener- 
ating Unit for Richmond, Va. 


An Allis-Chalmers steam turbine and 
generator, rated at 3,250 kilowatts on nor- 
mal load, constituting the largest electric- 
generating unit thus far installed in Vir- 
ginia, is now being placed by the Virginia 
Passenger and Power Company in its 


Twelfth street station at Richmond. Here ` 


it will provide the additional power need- 
ed in the operation of the company’s 
street and interurban railway system, 
which includes the Richmond Passenger 
and Power Company, the Richmond Trac- 
tion Company and the Petersburg Elec- 
tric Railway Company. 

This unit, a photograph of which is re- 
produced herewith, will operate at a speed 
of 1,800 revolutions per minute, and is 
designed to deliver three-phase, sixty- 


199 


power of the system. Thus far the princi- 
pal dependence of the company has been 
upon hydroelectric power derived from 
the James River, supplemented by current 
from steam plants, including five genera- 
tors driven by Allis-Chalmers tandem- 
compound vertical engines; but rapidly 
growing traffic has necessitated the pur- 
chase of the new steam-turbine unit, 
which, with its large overload capacity, 
is expected to provide ample power for 
some time to come. | 
— 0m 


Trial Run of General Electric 
Gasolene-Electric Car. 


` On January 15 the gasolene-electric car 
designed by the General Electric Com- 
pany to meet general railway service con- 
ditions, and which was described in the 
last issue of the ELECTRICAL REVIEW, was 


3,250-KILOWATT ALLIS-CHALMERS STEAM TURBINE GENERATING UNIT INSTALLED IN THE 
PLANT OF THE VIRGINIA PASSENGER AND POWER COMPANY, RICHMOND, VA. 


cycle current at a pressure of 2,300 volts. 
From the generator bus-bars the current, 
after passing through the switchboard, 
will be stepped up to the transmission 
voltage and transformed through new 
1.000-kilowatt motor-generator sets lo- 
cated in a substation erected on Broad 
street, whence it will be distributed over 
the trolley lines at the operating voltage. 

Under the wise control of the receivers, 
William Northrup and Henry F. Wick- 
ham, represented by the present officers of 
the company, of which S. W. Huff is gen- 
eral manager, the Virginia Passenger and 
Power Company has had the most pros- 
perous period in its history; and, with the 
authority recently granted by the Federal 
court, liberal expenditures for improve- 
ments are now being made, with ‘the ob- 
ject of still further increasing the earning 


given a trial run over a circuit of about 
seventy-eight miles on the tracks of the 
Delaware & Hudson Railway. 

The car received its passengers on the 
tracks of the Delaware & Hudson Com- 
pany in the nearly completed new Union 
Station at Schenectady, N. Y. The route 
selected made a circuit of about seventy- 
eight miles in length, running south to 
the main line or Susquehanna division 
and from there to Albany; leaving Al- 
bany, the car proceeded north through 
Cohoes and Mechanicsville. It completed 
the circuit by a run southwest from Me- 
chanicsville to Schenectady. The car con- 
tained its full capacity of passengers. A 
total of twenty-three stops was made, in 
addition to many unrecorded slowdowns 
due to signals and other yard restrictions, 
the average length of a stop being slightly 
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less than one minute. The engine, how- 
ever, ran continuously during the trip. 

The speed of the car varied from 
twenty-three miles per hour on a 1.3 per 
cent up grade to fifty-six miles per hour on 
a 0.25 per cent down grade, except where 
traffic conditions and road regulations re- 
quired lower speeds. Where traffic condi- 
tions permitted, a speed of fifty miles per 
hour was recorded on level track, and 
from Albany to Mechanicsville a speed of 
forty-seven miles per hour was sustained 
on a steadily rising grade. 

The operation of the equipment was in 
every way satisfactory, neither vibration 
nor sound of the engine reaching the pas- 
sengers. The car heated readily from the 
exhaust system, although the day was cold 
and the air keen. The eight-cylinder gas 
engine developed at times 150 horse-power, 
and the two sixty-horse-power motors were 
under such perfect control of the oper- 
ator that the acceleration was noticeably 
smooth and free from jerks. The rela- 
tively small space occupied on the car by 
the power plant and its control by one 
man are worthy of note. 

The car which was used on this test run 
is a model from which others may be con- 
structed in accordance with the many de- 
mands of steam railroads. This combina- 
tion of gas engine, generator and motors 
with flexible control is available in con- 
nection with special cars for private use 
as well as on cars designed for inspection, 
wrecking, baggage or regular passenger 
service, 

Among those present on the initial test 
trip were the following: 

From General Electric Company—C. A. 
Coffin, president; E. W. Rice, vice-presi- 
dent; J. R. Lovejoy, vice-president; N. S. 
Hulse; W. B. Potter, engineer, railway 
and traction department; G. E. Emmons, 
manager Schenectady works; J. G. Barry, 
manager railway department; F. C. Pratt; 
A. W. Jones; F. H. Gale, in charge of 
advertising; A. H. Armstrong, assistant 
engineer, railway and traction depart- 
ment; Langdon Gibson, manager produc- 
tion department; Hancock Griffin; H. G. 
Chatan, railway engineering department; 
G. H. Hill, assistant engineer, railway and 
traction department; P. P. Spaulding; 
H. L. Monroe, manager railway depart- 
ment, Chicago office. 

From American Locomotive Company 
—W. H. Marshall, president; G. M. Bas- 
ford, assistant to president; B. J. Mellin, 
designing engineer. 

From Delaware & Hudson Company— 
C. S. Sims,-second vice-president and gen- 
eral manager; I. C. Blandy, president 
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Greenwich & Johnsonville Railway Com- 
pany; A. T. Benjamin, superintendent 
Delaware & Hudson Company; D. F. 
Wait, superintendent Delaware & Hudson 
Company; W. J. Mullin, general traffic 
manager; J. W. Burdick, general traffic 
manager; A. A. Heard, general passenger 
agent; James MacMartin, chief engineer ; 


‘J. H. Manning, superintendent motive 


power; Axel Eckstrom, consulting elec- 
trical engineer; Ira H. Shoemaker, in- 
dustrial agent. 

E. F. Peck, general manager Schenec- 
tady Railway Company, and E. W. Viss- 
cher, of Schenectady; E. H. Scofield, 
chief engineer Twin City Rapid Transit 
Company, Minneapolis, Minn. 

— 0M 
The United Wireless Tele- 
graph Company’s Report. 

The report of the United Wireless Tele- 
graph Company, which was organized in 
February, 1907, to take over the affairs 
of the de Forest Wireless Telegraph Com- 
pany and to unify wireless in- 
terests, states that progress 
made during 1907 was satis- 
factory. The number of ships, 
it is pointed out, which have 
been equipped with the appa- 
ratus of the company has been 
considerably augmented, and 
a chain of coast stations com- 
pleted from New York to Gal- 
veston. On the Pacific coast 
a chain of stations from San 
Diego, Cal., to the Canadian 
border is practically finished. 
Land has also been acquired, 
the report states, at Van- 
couver, B. C., for a station, 
and the erection of a plant at 
that point will begin as soon 
as the necessary permit can 
be secured from the Canadian 
Government. Stations will 
also be established on the Alas- 
kan coast this year. 

The company, it is claimed, 
has about 12,500 stockhold- 
ers. The balance sheet as 
of November 30, 1907, shows as. fol- 
lows: Assets—Good will and patent 
rights, $500,000; treasury stock, preferred 
and common, $6,659,110; stock and bonds 
of other wireless companies, $12,459,268 ; 
works in Jersey City, $23,405; station, 
boat and aerogram equipment, $229,988 ; 
furniture and fixtures, $4,085; cash, ac- 
counts receivable, $241,612; total, $20,- 
117,463. Liabilities—Capital stock, $20,- 
000,000; bills payable, $2,534; accounts 
payable, $114,929. 
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The Bristol Company at the 
Chicago Electrical Show. 


The Bristol Company, of Waterbury, 
Ct., with offices in Chicago, New York 
and London, arranged a very attract- 
ive exhibit of its well-known recording 
instruments at the recent Chicago Elec- 
trical Show, a view of the booth being 
shown herewith. 

_ The company makes such a large line 
of these instruments that some of them 
are of interest to every branch of elec- 
trical industry. 

_ The exhibit was particularly arranged 
in groups to show the types of recorders 
as used in the steam, electric generating 
and transmission parts of light and power 
systems. These included recording gauges 
for steam, pressure and vacuum; record- 
ing thermometers for feed-water, flue 
gases and superheated steam ; switchboard 
recording voltmeters, ammeters and watt- 
meters and a full line of portable record- 
ing wattmeters and ammeters for trans- 


Tae Briston Company's EXHIBIT AT THE CHICAGO 
ELECTRICAL Suow, JANUARY 13-25. 


mission systems and general testing work. 
The display was so arranged that visitors 
could be shown the interior design and 
construction in a very clear manner. 

A striking feature of the Bristol booth 
was a giant model of a recording volt- 
meter with a facsimile record. 

The exhibit was in charge of the Bris- 
tol western manager, H. P. Dennis, who 
was assisted by H. T. Carpenter, factory 
sales manager, and the Chicago office sales 
staff. 
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glectrical Equipment of a 
Hydroelectric Plant. 


The General Electric Company, Sche- 
nectady, N. Y., is furnishing the com- 
lete electrical equipment for a hydro- 
plectric plant in Nagoya, Japan, a city 
with a population of about 200,000, sit- 
uated some 300 miles from Yokohama. 
The main generating station will be built 
at Yawozo, on the Naiko river, where 
ower will be gencrated at 6,600 volts by 
four three-phase, 2,500-kilowatt, sixty- 
evele, 360-revolutions-per-minute water- 
wheel-driven generators. The gener- 
ator voltages will be stepped up to 
the line voltage of 60,000 volts by 
twelve water-cooled transformers of 1,000 
kilowatts’ capacity each, and transmit- 
ted thirty miles to the main substa- 
tion just outside of the city of Nagova. 
Here the line voltage is to be stepped 
down to 11,000 volts by nine water-cooled 
transformers of 1,300 kilowatts’ capacity 
each, and transmitted underground to the 
distributing station through triple con- 
ductor lead-armored cables, the city ordi- 
nances prohibiting an overhead transmis- 
sion of over 2,300 volts. 

In the central distributing station the 
voltage will be stepped down to 3,400 
volts by nine water-cooled transformers 
of 1,350 kilowatts’ capacity each, at which 
potential it 18 to be distributed through- 
out the city by both overhead and under- 
ground cables. 

It is interesting to note that from the 
nearest railway station the entire power 
apparatus for the Yawozo station will 
have to be transported on specially con- 
structed wagons hauled by oxen. 

The Naiko river is normally forty feet 
in depth, but in the rainy season the river 
often rises to forty and seyenty fect above 
low-water mark. This rising characteris- 
tic of the river will necessitate the build- 
ing of a specially designed dam to take 
care of the high water. 

— 0M 


Westinghouse Air-Compress- 
ors for Pumping and Con- 
veying Liquids. 

The advantages of employing com- 
pressed air for pumping water, oil and 
other liquids from wells, vats and tanks 
are so pronounced that within the last 


few years this system has come into gen- - 


eral use in a great variety of industries. 
Its simplicity and ease of maintenance 
make it far superior to any other means 
of conveying liquids. In deep wells par- 
ticularly great economy is found in the 
use of air as compared with the old-time 
deep-well pump. The air system requires 


ATR-COMPKESSOR FOR PUMPING AND 
CONVEYING LIQUIDs. 


breweries, tanneries, oil wells, dairies, hos- 
pitals, chemical laboratories and acid 
plants, in addition to all kinds of water 
wells. 

Though the problem of pumping by 
compressed air with given conditions is a 
simple one, conditions differ so widely that 
it is impossible to arrive at a satisfactory 
solution by mathematical analysis. Re- 
sults of actual tests are necessary to form 
a correct basis of figuring. Realizing this 
and desirous of assisting their patrons in 
every possible way to obtain the best re- 
sults, the Westinghouse Air Brake Com- 
pany has lately completed a series of near- 
ly 2,000 tests covering a range of from 
350 to 400 different conditions of deep- 
well pumping, to obtain data concerning 
water delivered, air consumed and the 
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Electrical Contractors’ Asso- 
ciation of Wisconsin. 

The following officers and directors have 
been elected by the Electrical Contractors’ 
Association of Wisconsin: Christopher 
Sarau, Oshkosh, president; Herman An- 
drae, Milwaukee, vice-president; Albert 
Peterman, Milwaukee, secretary; George 
Knoerr, Milwaukee, treasurer; J. D. War- 
den, Sheboygan, director for three years; 
George F. Rohn, Milwaukee, state director: 


' > at 
a Electrical 


es > eee 2 
3 Exposition 


r, adver. 


men unani- 


202 


Vol. 52—No. 5 


Current Electrical News 


DOMESTIC AND EXPORT. 


McADOO TUNNEL OPENING—With a trainload of invited guests 
William G. McAdoo, president of the Hudson & Manhattan Tunnel 
Company, will make a trip through the tunnels under the Hudson 
river, between New York city and Jersey City, N. J., on Friday, 
February 7. This trip will be looked on as the formal opening 
of the tunnel. Unless something unforeseen happens the tunnel 
will be thrown open to the public on February 15. 


BOSTON ELEVATED BONDS—The Boston Elevated Railway 
Company has sold all of the $5,800,000 bonds authorized last June, 
thus covering its financial needs for 1908. The actual amount of 
bonds recently sold was $2,300,000, the other $3,500,000 bonds having 
been previously disposed of. The first lot of $1,000,000 was issued 
as four per cent bonds. The company received something under par 
for these, but the average received for the remaining $4,800,000 
was sufficient to bring the average for the entire amount above par. 
All but a few hundred thousand have already been placed with the 
public. The Boston Elevated Railway Company has financed the 
expansion work of the last fifteen or eighteen months. 


PROPOSED ELECTRIC ROAD FROM ST. PAUL, MINN., TO 
SEATTLE, WASH.—An electric railway from Minneapolis and St. 
Paul, Minn., to the Pacific coast with branches extending into the 
Dakotas is a new project which is being backed by western men. 
The company will be known as the St. Paul, Minneapolis & Seattle 
Electric Railway Company, with a capital of $500,000,000, articles 
of incorporation having been filed at Pierre, S. D. The branches 
will extend to Fargo, N. D., and Aberdeen, S. D. The incorporators 
are: William C. Webber, Rochester, Minn.; David Phillips, Mazeppa, 
Minn.; Samuel A. Phillips and James Mosop, St. Paul, and Glenn 
W. Martens, Pierre. The headquarters of the new company will be 
at St. Paul, Minn. 


SALE OF TOKYO STREET ELECTRIC RAILWAY LINES— With 
reference to the signing of a provisional contract for the munic- 
ipalization of the Tokyo (Japan) street electric railway, Mayor 
Ozaki, of Tokyo, has declared that those opposed to the municipaliza- 
tion of the railway severely criticize the city authorities for having 
purchased the line at the comparatively high price of 67,500,000 yen 
for ninety miles of existing track, but that their contention is 
fundamentally mistaken. It is true that from the present line the 
city authorities will obtain receipts of 3,000,000 yen only per year. 
In purchasing the railway the authorities were prompted by a desire 
to extend the line and to realize far greater profits than the above 
in the future. The existing line will be extended to 110 miles by 
May next, so that the authorities will be able to obtain receipts 
of about 4,500,000 yen annually. Further, the authorities will expand 
the line to 147 miles by the year 1914, when over 8,500,000 yen of re- 
ceipts will be obtained. In the future the authorities will lay a 
subterranean electric railway at the rate of 250,000 yen per mile. 


MARCONI WIRELESS—Signor Marconi, who left Glace Bay, 
Nova Scotia, recently, to go abroad in connection with a tentative 
plan for the installation of stations for wireless transmission across 
the Pacific, from Vancouver, B. C., to Hong Kong, China, is expected 
in this country in a few weeks, when experiments will be made 
looking toward the establishment of a station in the United States 
for the handling of transatlantic messages. At the present time 
all business of this class goes to the Canadian company, but the 
Marconi Wireless Telegraph Company of America has long planned 
to secure a share of the business now enjoyed by the Atlantic cables. 
The company does not issue a statement of earnings, but it is said 
that business between its Atlantic coast stations and ocean liners 
amounting to about 200 words a day, makes it nearly self-supporting. 
The Canadian company’s service between Glace Bay and Clifton, 
Ireland, has been in daily operation since October 17, 1907, without 
interruption, and is handling 1,500 words every day. It is still 
accepting only press despatches, but the officials expect to extend 


facilities to commercial matter after February 1. The rate from 
London to Montreal, Canada, on private messages will be twelve 
cents a word. 


ELECTRIC POWER FOR WASHINGTON MINES—Mines in the 
eastern part of Okanogan county, Wash.; the Chekapa mines on the 
west, and the territory reaching from the British Columbia boundary 
on the north to Brewster at the mouth of the Okanogan river on 
the south, with boundaries to Chesaw and Molson, in north central 
Washington, will be supplied with electricity for lighting and power 
purposes by the Similkameen Power Company, which has received 
a fifty-year franchise from the commissioners of Okanogan county. 
The company, capitalized for $1,200,000, has a _ 1,500-horse-power 
plant at the falls of the Similkameen river, where it is proposed 
ultimately to generate 10,000 horse-power. The officers of the com- 
pany are: President, Monroe Harman, Nighthawk, Wash., president 
of the Ruby mine and vice-president of the First National Bank, of 
Oroville; vice-president and secretary, Charles A. Andrus, of Night- 
hawk; treasurer and general manager, H. W. Johnson, Oroville. 
The company plans to provide electricity for lighting and manufac- 
turing in the district mentioned, in addition to which its franchise 
gives it rights to certain streets in Chesaw, Molson, Nighthawk, 
Loomis, Conconnully, Riverside, Omek, Okanogan and Brewster. 
The plans take in routes on the east and west banks of Osoyoos 
Lake to the British Columbia line, and on both sides of the Okanogan 
river to Brewster, thence on the west side of that river to Brewster. 
A line is proposed also from Nighthawk via Loomis to Conconnully. 
The town of Oroville is now lighted by the company. 


ELECTRIC RAILWAYS. 
CAIRO, ILL.—The Cairo city council has granted a fifty-year 
franchise to the Cairo Terminal Traction Company to build an 
interurban road. This is a McKinley company. 


ERIE, PA.—The Wells Fargo Company has bought the Erie & 
Cambridge Springs Electric Railway Company, twenty-seven miles 
long, running from Erie to Cambridge Springs. 


BLOOMINGTON, IND.—The city council of Bloomington has 
granted a franchise to the Grand Central Traction Company, which is 
to build from Indianapolis, by way of this city, to Evansville. 


LINCOLN, NEB.—An interurban railway, between Lincoln and 
Seward, by way of Emerald, Milford, Pleasantdale and Ruby, with 
service esiablished by the latter part of July, is under consideration 
by the Lincoln Traction Company. 


DAYTON, OHIO—The Dayton Street Railway Company, of Day- 
ton, of which Albert Emanuel is secretary and treasurer, will begin 
the work on a street railway in Dayton in the early spring. There 
will be 11.2 miles of construction undertaken. 


CLEVELAND, OHIO—The Forest Park Railway Company has 
elected the following directors: Lewis E. Carr, Axel Ekstrom, Edgar 
S. Fassett, L. F. Loree, James McCredie, C. E. McKim, William S. 
Opdyke, C. S. Sims and W. H. Williams. 


PEORIA, ILL.—The directors of the Interurban Railway held 4 
meeting for the purpose of organizing. The organization is as 
follows: L. W. Morton, president; M. W. Rafferty, first vice-president, 
J. V. Brokow, second vice-president; W. H. Plattenburg, secretary. 


PROVIDENCE, R. I.—Steps toward establishing an electric rail- 
way system between Westerly and Ashaway bave been taken. The 
charter as proposed names Leveritt A. Briggs, William J. Battey, 
Alexander B. Briggs, Frank Hill and John W. Sweeney as the in- 
corporators, and the capital stock is placed at not exceeding $100,000. 


ROCKFORD, ILL.—At a meeting of the stockholders of the Beloit 
Traction Company, an auxiliary to the Rockford & Interurban Rail- 
way Company, Joel B. Dow, C. A. Gault and J. A. Vail, of Beloit; 
T. M. Ellis, W. F. Woodruff and F. W. McAssey, of Rockford, and 
O. S. Baylies, of Chicago, were elected as the board of directors. 
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The directors later elected the following officers: President, Joel B. 
Dow; vice-president, C. A. Gault; secretary, O. S. Baylies; treasurer, 
W. F. Woodruff; general manager, T. M. Ellis. 


TOLEDO, OHIO—At the annual meeting of the Toledo Railways 
and Light Company the old officers were reelected, and two new 
directors, J. F. Demess, of Montreal, and W. E. Hutton, of Cincinnati, 
were elected to the board. No dividend was declared. The surplus 
for the year ended December 31, 1907, was $323,177 against $466,230 
in 1906. 


NORTH YAKIMA, WASH.—At the annual meeting of the Yakima 
Valley Transportation Company the financial statement showed that 
the actual cost of construction to date, including the cost of right 
of way, has been $12,000 per mile. Construction work will be re- 
sumed early in the spring, the finances of the company being in 
good shape. 


LEBANON, PA.—The Lehanon Valley Street Railway Company 
has elected the following: President, John A. Rigg, of Reading; 
directors, John A. Rigg, of Reading; Remi Remont, D. B. C. Cather- 
wood, of Philadelphia; Richmond L. Jones, of Reading; W. A. Rosen, 
of Philadelphia; Dr. Walter A. Rigg and William R. McIlvaine, of 
Reading. 


COLUMBUS, OHIO—Announcement is made by the Ohio Electric 
Railway Company that effective January 19 the limited service that 
was put on by the company December 15, between Columbus and 
Dayton, has been extended to Richmond, Ind. This will give Colum- 
bus a limited electric service of 112 miles. the longest regular and 
continuous run in this part of the country. 


BELLEFONTAINE, OHI1O—Three power stations are to be built 
in Logan county by the Ohio Electric Railway Company. The first 
one is already under construction south of this city, on the line 
of the Springfield division, and the other two are to be built on the 
Lima division. The Lima line is almost entirely graded. All of the 
bridges and viaducts are in and some of the rails are laid. 


MEADVILLE, PA.—The farmers of eastern Crawford county have 
taken the project of an electric railway to connect Meadville and 
Titusville into their own hands, and have formed the Central Craw- 
ford Traction Company. The object is to build or secure the build- 
ing of a road to connect with the Meadville-Cambridge line at Longs 
Stand, four miles east of this city, and with the Titusville road 
at Clapville, a stretch of twenty miles. 


GRAND RAPIDS, MICH.—The Grand Rapids Electric Company, 
of which J. W. Boynton is the active force, at a meeting of stock- 
holders amended articles of incorporation by increasing the capital 
from $2,000.000 to $15,000,000. It was also determined that the road 
should be built from Grand Haven via Grand Rapids to Alpena and 
Bay City and irom Grand Rapids to Kalamazoo, Battle Creek, Cold- 
water and other towns in the southern portion of the state. 


AMSTERDAM, N. Y.—It is said that Mohawk Valley and New 
York capitalists are back of the movement for the building of an 
electric railroad from Little Falls to Tribes Hill, a distance of thirty- 
five miles. The road will parallel the New York Central. As soon as 
the surveying is completed application for a franchise will be made 
to the State Public Service Commission. The road would connect 
at Tribes Hill with the Fonda, Johnstown & Gloversville electric 
road, and complete a trolley system from Albany to Buffalo. 


OMAHA, NEB.—Stockholders of the Omaha & Southern Inter- 
urban road, now operating a trolley line to Fort Crook and with 
charter to go on south, have elected these directors: G. W. Wattles, 
F. T. Hamilton, W. V. Morse, K. C. Barton, Luther Drake, Omaha; 
C. R. Tyler, Council Bluffs; M. A. Duff, Nebraska City. The directors 
chose G. W. Wattles, president; F. T. Hamilton, vice-president, and 
R. A. Leussler, secretary and treasurer. W. A. Smith was appointed 
general manager, and R. A. Leussler, assistant genera] manager. 


ROCHESTER, N. Y.—The annual meetings of the Rochester Rail- 
way and Light Company, the Rochester Railway Company, and the 
Rochester & Sodus Bay Railway Company were held on January 21. 
Directors were elected as follows: Rochester Railway and Light Com- 
pany—Horace E. Andrews, Edward Bausch, W. C. Brown, John Car- 
stensen, Thomas W. Finucane, A. H. Harris, G. A. Hollister, A. M. 
Lindsay, E. V. W. Rossiter, Eugene Satterlee, J. J. Stanley, H. A. 
Strong, W. K. Vanderbilt, Jr., Charles T. Chapin, W. Kernan. Roches- 
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ter Railway Company—H. E. Andrews, W. K. Vanderbilt, Jr., E. V. 
W. Rossiter, John Carstensen, W. C. Brown, J. J. Stanley, A. H. 
Harris, G. W. Archer, C. T. Chapin, George F. Roth, W. N. Kernan, 
G. A. Hollister, D. M. Beach. Rochester & Sadus Bay Railway Com- 
pany—H. E. Andrews, W. K. Vanderbilt, Jr, E. V. W. Rossiter, 
John Carstensen, W. S. Brown, Benjamin Strong, G. A. Hollister, 
Walter N. Kernan, A. H. Harris. 


EASTON, PA.—At the annual meeting of the stockholders of the 
Northampton Traction Company the following directors were elected: 
Chester Snyder, William J. Daub, F. S. Bixler, A. R. Dunn, W. O. 
Hay, of Easton; W. R. Grubb, of Bangor; Wiliam Bray, of East 
Bangor; M. P. McGrath, of Worcester, Mass., and H. E. Mitchell, 
of Philadelphia. Subsequently the directors organized by reelecting 
the following officers: President, Thomas A. H. Hay; vice-president, 
H. H. Haines; treasurer, Chester Snyder; secretary, W. O. Hay, 
and superintendent, D. L. Beaulieu. 


BLOOMINGTON, ILL.—The Champaign-Decatur Hine of the 
Illinois Traction Company has been finished. This in turn brought 
to a termination the connection of W. H. Tarrant, of Champaign, 
chief engineer of construction, with the company. Hereafter R. Mc- 
Calman, engineer of maintenance of way, will be in charge of the 
system, the divisional lines being in charge of roadmasters, over 
whom Mr. McCalman will have jurisdiction, the whole work being 
brought within the scope of the operating department. The Cham- 
paign-Danville division has just been added to his jurisdiction. 


GRANGER, WASH.—An electric railroad from Granger to North 
Yakima is projected. Walter Granger, who has charge of the Govern- 
ment reclamation work in the Sunnyside valley, is one of the leaders 
in the scheme. Granger will not be touched by the proposed Yakima 
Valley Transportation Company electric line, and it is to give 
this town further railroad facilities that the new line is projected. 
Other men interested in it are W. A. McDonald and J. H. Thomas. 
Granger is now on the Northern Pacific branch line which runs 
through the Sunnyside valley, but che service afforded by the latter 
is not adequate. 


WHITE PLAINS, N. Y.—By the appointment of former District 
Attorney J. Addison Young by Supreme Court Justice Mill as tem- 
porary receiver for the Tarrytown, White Plains & Mamaroneck 
Electric Railway Company, which has debts aggregating $862,490, all 
the trolley lines in Westchester county which are allied with the 
Huckleberry, Third Avenue and New York City Railway Company 
corporations are now in the hands of receivers. Mr. Young is also 
receiver for the Westchester Electric system at Mount Vernon, while 
Leslie Sutherland is receiver for the Yonkers Valley road. The 
total debts of the three corporations amount to about $6,000,000. 


JACKSONVILLE, FLA.—Henry M. Endicott, Jr., of Boston, 
recently bought at public auction, for $70,000, the property of the 
North Jacksonville Street Railway and Town Improvement Com- 
pany, popularly known as “The Negro Street Railway.” The sale 
was made to satisfy the judgment in foreclosure of a mortgage in 
which W. D. Barnett was trustee. It is reported that the road 
now will become the property of the Jacksonville Electric Company, 
and that the sale was carried through principally to make the 
transfer of the property wholly legal. The road was built several 
years ago by negro capital, and was the only line in the Southern 
states owned and operated by negroes. 


VINCENNES, IND.—The stockholders of the Vincennes Traction 
and Light Company at their annual meeting elected the following 
directors: B. G. Hudnut, George E. Henry, Morris Hudnut, William 
Foley and Charles A. Gordoa. The directors met and organized by 
electing the following officers: President, B. G. Hudnut; vice-presi- 
dent and general manager, George E. Henry; secretary and treasurer, 
C. A. Gordon. The annual report of the president showed the com- 
pany to be in an excellent financial condition. The net profits for 
the year just closed were $13,420.35, the best in the history of the 
company. A total of 1,162,210 passengers were carried during the 
year. At the meeting an issue of $100,000 of six per cent preferred 
stock for improvements was authorized. These contemplated im- 
provements are the extension of the line to the South Vincennes 
factory district, the double-tracking of the North Vincennes division. 
the purchasing of additional equipment, and the making of extensive 
improvements at Lakewood Park. The power-house may also he 
enlarged. 
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ELECTRIC LIGHTING. 
REED CITY, MICH.—The Reed City electric light plant has been 
sold to George Westover, of Cadillac, who also owns the lighting 
plant of that city. 


PERKINS, OKLA.—An election has been called for February 3 
to vote on the proposition of the city buying the electric light plant. 
The price to be paid is $3,500. 


PARIS, ILL.—The Terre Haute & Eastern Traction Company, of 
which the local interurban is a branch line, has taken the contract 
to light the village of Vermillion with electricity. 


MARION, OHIO—The Converse electric light plant has been 
taken over by Fred W. Willson, of Marion, the principal creditor, 
who will enter into a contract for street lighting. 


VALPARAISO, IND.—The town board of Miller has granted 
former Senator T. ©. Bell, of Hammond, an electric light and gas 
franchise, to run for twenty-five years. Both plants must be in 
operation within a year. 


JACKSONVILLE, ILL.—For the purpose of paying all expenses 
in extension and permanent improvements connected with the light 
plant of the city of Jacksonville, the sum of twenty thousand dollars 
has been appropriated by the council. 


DODGEVILLE, WIS.—The city council has authorized its special 
committee to formulate an ordinance embracing the necessary steps 
toward the purchase of the electric lighting plant in this city, at 
present owned and operated by W. J. Pearce. 


STROUDSBERG, PA.—The Monroe County Water Power and 
Supply Company has elected the following officers: President, 
Van C. Peters; vice-president, W. S. Shafer, and secretary, Hal H. 
Harris. Other business of a routine nature was transacted. 


SPRINGFIELD, MASS.—The gas commissioners bave approved 
of an issue of $250,000 additional capital stock by the United Electric 
Light Company, of Springfield, to be offered to stockholders at $140 
per share. The company petitioned for an issue of $750,000. 


PORT ORCHARD, WASH.—John T. Mitchell, of Seattle, has 
presented an application for a franchise for electric light and power 
lines over county roads from Colby to ‘Long Lake and vicinity, 
where plans are being made for extensive improvements for a sum- 
mer resort. 


PLATTE, S. D.—The town council has entered into a contract 
with A. H. Pease, one of the owners of an electric lighting system 
which has just been installed, for the lighting of the streets of 
Platte. The lights will be of the arc variety and of 1,200 candle- 
power each. 


FALL RIVER, MASS.—At the annual meeting of the Fall River 
Electric Light Company the following were elected: Treasurer, 
Albert F. Dow; directors, Edward L. Anthony, George A. Ballard, 
Rufus W. Bassett, Jerome C. Borden, Frederick O. Dodge, Albert 
F. Dow, Robert S. Goff, Oliver S. Hawes, James E. Osborn. 


BATH, N. Y.—The village trustees have voted unanimously to re- 
voke the former franchise and contract made with Tower & DeGroat 
for lighting the village streets and granted a new franchise to the 
Citizens’ Electric Service Company, which was recently incorporated. 


The company is allowed four months in which to establish its plant 


and get it in working order. 


FAIRFIELD, ILL.—Before Judge J. R. Creighton in this city 
the city of Shawneetown was enjoined from buying the electric light 
plant of that city from Judge Richard Cadle. The plant is a new 
one, just ready to begin operating, and the city council had voted 
to buy it. A. G. Richeson and other citizens instituted the injunc- 
tion. The price agreed on by the council was $17,000. 


ST. LOUIS, MO.—Application for an electric light and power 
franchise, covering all parts of St. Louis county, has been made to 
the county court by the Clayton Electric Company. R. H. Stevens, 
of Clayton, attorney and capitalist, who filed the application, would 
not reveal the names of the men back of the proposed new company, 
but said a corporation would be formed with a capital stock of 


$150,000. 


CRAWFORDSVILLE, IND.—A valuation of $57,632.33 has been 
placed on the Crawfordsville electric light plant, a municipal con- 
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cern, on which an appraisement was ordered at a recent meeting 
of the city council. The appraisement was ordered at the request 
of one councilman who is in favor of selling the plant to a New York 
city concern which has made an offer of $46,000 for it. No action 
has been taken. 


BURLINGTON, VT.—At the annual meeting of the St. Albans 
Electric Light and Power Company these officers were elected: 
President, C. C. Chesney, of Pittsfield, Mass.; vice-president, George 
M. Bunting, of Philadelphia; treasurer, W. H. Vorce, of Dover, Del.; 
secretary, H. B. Hodge, of Philadelphia; directors, William E. Rob- 
ertson, Frank H. Foote and W. H. Vorce. 


PLACERVILLE, CAL.—The city trustees have received a report 
from a civil engineer concerning the cost of installing a municipal 
electric light plant. At Smith’s Flat, four miles above Placerville, 
occurs the fall of the El Dorado ditch. It is estimated that with 
the power there available for the sum of $20,000 a city plant could 
be installed and that it will return a profit, above the necessary 
expense, to the city of 3400 per month. 


WATERTOWN, ILL.—The Watertown village board has granted 
an electric light and power franchise to W. H. Downing, of Silvis. 
The franchise is for a period of twenty-five years. It is stipulated 
that electric light must be provided by January 1, 1909. The 
maximum rates of service shall not exceed the rates prevailing in 
Moline. Mr. Downing agrees to provide three lights for the police 
and fire service. All-night service will be maintained. 


WESTFIELD, MASS.—M. B. Whitney has been elected president 
of the Westfield Power Company and George C. Dunbar has been 
reelected superintendent. The company has declared a semi-annual 
dividend of three per cent. The directors for the ensuing year are: 
M. B. Whitney, Thomas Little, Charles J. Little, George H. Loomis, 
Loring P. Lane, George C. Dunbar and Sumner B. Campbell. The 
last-named is also clerk and treasurer of the company. 


TOPEKA, KAN.—The city will be given an opportunity of voting 
$50,000 in bonds for an enlargement of the city electric light plant 
at the coming spring election. There are on file 100 petitions for 
lamps with no probability that the petitions can be considered for 
the reason that the plant has a capacity of only the present number 
of lights, 320. It is desired to increase the number by about 200, 
the increase to be made to consist immediately of 100 lamps with a 
reserve of 100. 


RIVERSIDE, CAL.—The Cinnaminson Electric Light, Heat and 
Power Company, which furnishes the power for the Camden and 
Trenton Trolley Company between West Palmyra and Burlington, 
is rebuilding its lines. So far the new wires have been strung 
between Riverside and Riverton. The company, which also fur- 
nishes current for lighting, is arranging to give a twenty-four-hour 
service which will allow a number of small manufacturers to install 
electric power. 


EUREKA, CAL.—All of the stock of the Eureka Lighting Com- 
pany has been transferred to the Humboldt Gas and Electric Com- 
pany, which will eventually absorb both lighting companies in this 
city. There are three lighting companies in Eureka—the Eureka 
Lighting Company, the Humboldt Gas and Electric Company and 
the North Mountain Power Company. All of the companies are 
now controlled by the people interested in the North Mountain 
Power Company. - 


OWOSSO, MICH.—The Owosso Light and Power Company plans 
to build a dam 800 feet long and twenty-four feet high. The council 
has withheld renewal of the contract with other lighting companies 
because lower prices are promised. Officers have been elected as 
follows: President, E. M. Hopkins, of Detroit; vice-president, 
Charles W. Gale; secretary and treasurer, Frank Westcott, of 
Owosso. These, with several other citizens of Owosso and M. D. 
Sly, of Detroit, comprise the board of directors. 


SALEM, MASS.—At the annual meeting of the Salem Electric 
Lighting Company the following were elected directors: Charles 
H. Price, Benjamin W. Currier, George M. Harris, Arthur S. Temple, 
George H. Shattuck, Henry P. Benson and Henry M. Batchelder. 
Charles H. Price was reelected president and Henry M. Batchelder 
treasurer. The president and freasurer and Directors Currier and 
Harris have served twenty-six consecutive years. The company’s 
investment in real estate, plant and property is over $400,000. 
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ELECTRICAL SECURITIES. 

The steady recovery incident to returning normal banking ccn- 
ditions and the feeling of cheerfulness and optimism which has 
veen gaining full sway for several weeks were broken into last 
week, and stocke fell back to lower prices both in industrial and 
railroad issues. This is probably because purchasers of securities 
have been depressed by reports received from all quarters, indicating 
curiailment of expenditure and the shutting down of plants. A very 
hopeful phase of this situation, however, is the reports from the 
banking institutions of the final elimination of the clearing house 
certificates which, to the extent of $100,000,000, were issued during 
the panic days ot November. It is stated now that the banks are in 
a very strong position, and that their surplus has grown by leaps 
and bounds. Wage reductions haye formed an important part of 
the discussions of large industrial corporations during the last few 
werks, and a policy of retrenciment has been put into effect in some 
cases. There is no doubt that in the near future there will be 
a flood of applications for capital, but it is also very likely that there 
will be great discrimination by banks as to the quality and extent 
of the loans which will be made. 

Dividends have been declared upon the following electrical 
securities: American Gas and Electric Company; regular quarterly 
dividend of one and one-half per cent on the preferred stock, payable 
February 1, to stockholders of record January 25. Automatic Elec- 
tric Company; quarterly dividend of one and one-half per cent, pay- 
able February 1. This is a reduction of one-half of one per cent. 
The company has earned its full dividend, but in view of conditions 
is adding the amount saved in dividend reduction to surplus. Butte 
Electric and Power Company; regular quarterly dividend of one 
and one-fourth per cent, to be paid February 1 to stockholders of 
record January 28. American Light and Traction Company; regu- 
‘ar quarterly dividends of one and one-half per cent on the common 
and preferred stocks, payable February 1. Multiphone Operating 
Company; regular monthly dividend of one per cent on stock issued 
prior to December 1, payable February 1. United Power and Trans- 
portation, Contpany; a dividend of 33.31 per share, payable January 
50. Connecticut Railway and Lighting Company; regular quarterly 
dividends of one per cent on both the common and preferred stocks, 
payable february 15. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JANUARY 25. 


New York: Closing. 
Allis-Chalmers common..................-- 514 
Allis-Chalmers preferred.............00000- 19 
Brooklyu Rapid Transit.................06. 4375 
Consolidated Gas 06. cn046 cic bek oe eda nunana 99 
General Electric.. .....oesennanennunannn ene 120 
Interborough-Metropolitan conmon.......... BTS 
Interborough-Metropolitan preferred......... 20 
Kings County Electrie............. 2. ee eee 93 
Mackay Companies (Postal Telegraph and 

Cables) common........... 0.0000 eee ee 55 
Mackay Companies (Postal Telegraph and 

Cables) preferred... . 0... ee ee ee 60 
Manhattan Wlevated....... 0.0... ce cee ee ee 123 
Metropolitan Street Railway................ 20 
New York & New Jersey Telephone.......... 100 
Western Union sce bb oh ee ace ee as av ls 
Westinghouse Manufacturing Company...... 441% 


Al the annual meeting of the stockholders of the Interborough- 
Metropolitan Company, six of the retiring directors were reelected 
fora term of three years. August Belmont, Jr., was elected a director 
to fill a long-standing vacancy. Six directors reelected are: E. Mora 
Davison, H. M. Fisher, W. Leon Pepperman, Theodore P. Shonts, 
R. A. C. Smith, George W. Young. 

Part of the proceeds of the sale of the $10,000,000 Western Union 
bonds which have been listed on the New York Stock Exchange are 
designed to pay off notes to the amount of $3,567,761, made since 
June 30, 1906, for the purpose of providing funds to pay for the 
construction of new lines and wires, and fer the purchase of new 
property. Of these notes $2,500,000 have matured and been paid. 
The remaining notes for $1,067,761 are not yet due and will be paid 
from the bond proceeds when due. The remainder of said proceeds 
are to be used for extensions of poles and wires to follow railroad 
extension, and to reach other new points as necessary; also, for 
additions to the number of wires on the poles and for payments for 
stocks and interest in other companies and for real estate, patents 
and other new property necessary for the company’s business. The 
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bonds issuable under the trust deed are secured by 97.331 shares 
of fnily-paid stock of the New York Telephone Company. 

In its application to the New York Stock Exchange to list 
$9,273,500 of five per cent convertible gold bonds and $3,726.500 
of additional said debentures from time to time, the General Electric 
Company submits a balance sheet which shows a profit and loss 
surplus for the seven months ending August 31, 1907, of $5,601,192. 
Sales in that period aggregate $41,475,763, which established a new 
high record. The total profit and loss as of August 31, 1907, aggre- 
gated $20,711,959. The proceeds from the sale of such debentures 
is to be used for the general purposes of the corporation, and partic- 
ularly to increase the working capital of the company. These 
debentures are redeemable on and after June 1, 1911, on ninety 
days’ published notice, at par and five per cent premium and ac- 
crued interest, subject to the right of the holder to convert such 
bond during the ninety-day veriod into stock. The debentures are 
convertible on and after June 1, 1911, and until maturity, June 1, 


A917, at the option of the holder, into stock of the company at par. 


The company has stock which has been duly authorized, but not 
issued, to an amount in excess of $14,000,000 at par. Provision has 
been made for the reservation of stock to be issued {n exchange for 
this series of debentures. 


Boston: Closing. 
American Telephone and Telegraph......... 107% 
Edison Electric THluminating............... 210 
Massachusetts Electric.............020 cc cee — 
New England Telephone..................0- 118'% 


Western Telephone and Telegraph preferred. 65 

Directors of the New England Telephone and Telegraph Company 
nave voted to offer to stockholders of record March 17, 39,622 shares 
of stock, to be issued in the proportion of one share of new stock 
for eight shares of old. The right to subscribe will expire April 17. 
Payments will be due, fifty per cent May 16 and fifty per cent August 
17. Directors also declared a regular quarterly dividend of one 
and one-half per cent, payavle February 15. 


Philadelphia: Closing. 
Electric Company of America............... 81, 
Electric Storage Battery common........... 29 
Electric Storage Battery preferred,......... 29 
Philadelphia Electric. ............ 0.0.00 eee 6 
Philadelphia Rapid Transit................. 151 
United Gas Improvement................02- T76L 


It is announced that although the depression in business during 
the last three months of 1907 had its effect on new business, the 
Electric Storage Battery Company was unusually successful in the 
large amount of repair work, which netted a greater profit than the 
same amount of new business. The annual meeting will be held 
in Camden on the third Wednesday in March. Gross sales in 1906 
amounted to $1,331,800; total net income, $1,059,373; dividends, 
$812,450. The surplus for 1906 was $246,923. It is believed that the 
annual report for 1907 will show even better. 


Chicago: Closing. 
Chicago Telephone... ... 0.0.0. ee ee ee eee — 
Commonwealth Edison. .................008 RS 
Metropolitan Elevated preferred............. 50 
National Carbon common.............000088 54 
National Carbon preferred..............0.6. 102 


Directors of the National Carbon Company have declared the 
regular quarterly dividend of one and three-fourths per cent on the 
preferred stock, payable February 15. Books close February 4 and 


or 


reopen February 25. 


NEW MANUFACTURING COMPANIES. 

ALBANY. N. Y.—The Royval-Eastern Electrical Supply Company 
has been incorporated with a capital of $35.000. The directors are 
as follows: Francis E. Neagle, Eugene Congleton and Edward 
J. Ryan, all of New York city. 


AUSTIN, TEX.—The Western Electric Company, manufacturer 
of electrical goods, with headquarters in Indianapolis, Ind., has been 
granted a permit to do business. Its capital stock is $50,000 and its 


Texas headquarters will be in Dallas. 


NEW BEDFORD, MASS.—The Massachusetts Electrical Equip. 
ment Company, New Bedford, has been incorporated with a capital 
of $50.000. The directors are: Rufus B. Delano, president; Walter 
M. Thomas, New Bedferd, treasurer, and Harry W. Hathaway. The 
company will deal in machinery, electrical appliances. ete. 
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PERSONAL MENTION. 
MR. JAMES B. OLSON, sales manager of the Habirshaw Wire 


Company, New York, was a visitor at the Electrical Show, Chicago, 
last week. 


MR. WILLIAM LOEB, JR., secretary to President Roosevelt, has 
been elected a director of the Washington (D. C.) Railway and Elec- 
tric Company. Allan L. McDermott was elected president. 


-MR. N. MINER has resigned as new-business manager for the 
Union Electric Company, of Dubuque, Iowa, and has accepted a 
position as manager of the new-business department of the Topeka 
Edison Company, Topeka, Kan. 


MR. PETER C. DOLAN, general manager of the Pittsfield (Mass. ) 
Electric Street Railway Company, has been elected president of 
the road, to succeed Judge Joseph Tucker, who died recently. Mr. 
Dolan has been connected with the road for more than fifteen years. 


MR. J. WARREN ARCHER has established an office at 114 
Liberty street, New York city. Mr. Archer is a machinery expert 
and appraiser, and makes a specialty of power-house equipment and 
steam machinery for power-houses, street railways and lighting com- 
panies. 


DR. SAMUEL SHELDON, professor of electrical engineering at 
the Brooklyn Polytechnic, lectured before the Brooklyn Institute of 
Arts and Sciences, in the Department of Electricity, on “The Func- 
tions of the Electrons in Electric Light Sources,” on Wednesday, 
January 22. Dr. Sheldon is president of the Department of Elec- 
tricity of the Brooklyn Institute of Arts and Sciences. 


MR. ALFRED A. WOHLAUER, New York city, announces that 
he has opened an office at 500 Fifth avenue, and is prepared to 
investigate and report on all matters relating to electric light and 
heat, to design and supervise electric light and heat installations, 
and to advise as to the possibilities with new propositions and as to 
the extension and improvement of existing installations. 


MR. JOHN BLAIR McAFRE, of Philadelphia, Pa., has been made 
assistant to President R. Lancaster Williams, of the Norfolk & 
Portsmouth Traction Company, Norfolk, Va. Mr. McAfee has been 
chairman of the operating committee of the traction company. He 
represents Chandler Brothers & Company, of Philadelphia, who are 
associated with Middendorf, Williams & Company, of Baltimore, Md. 


MR. WILLIAM W. POWER has recently been appointed manager 
of the electrical department of the Boston branch of the H. W. Johns- 
Manville Company. Mr. Power was formerly district manager of 
the Allis-Chalmers Company’s Philadelphia office. Previous to that 
he was connected with the Christensen Engineering Company, as 
special representative throughout the New England states. Mr. 
Power is well and favorably known throughout this territory, and 
his wide experience in the electrical field, combined with a most 
pleasing personality, will assist him in his new position in charge 
of the electrical business of the H. W. Johns-Manville Company 
throughout New England. 


OBITUARY NOTES. 


MR. WALTER L. TYLER, a member of the A. B. See Electric 
Elevator Company, died on January 22, at his home, 80 Pierrepont 
street, Brooklyn. He was forty-one years old, and was graduated 
from Columbia in the class of 1887. Mr. Tyler was a life member 
of the Crescent Athletic Club and member of the Psi Upsilon Frater- 
nity, the Hardware Club, and the Hamilton Club, of Brooklyn. He 
was also a director of the Flatbush Trust Company, vice-president 
and director of the Home Title Insurance Company, and a trustee 
of the Church of the Piigrims. 


BRIGADIER-GENERAL ANTHONY HEGER, U. S. A., retired, 
died on Friday, January 24, at his home in New York city. General 
Heger was born in Austria eighty years ago. He began the study 
of medicine in that country and took his degree as a physician 
at the University of Pennsylvania. He entered the regular army 
as an assistant surgeon in 1856, and at the close of the Civil War 
was brevetted lieutenant-colonel. He was made assistant surgeon- 
general in 1891, and retired from the service the following year. 
General Heger gave much of his time to the study of mathematics, 
and was the author of several text-books. He leaves a widow and 
{wo sons—William S. Heger, of Milwaukee, Wis., and Dr. Anthony 
Heger, of New York city. 
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INDUSTRIAL ITEMS. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 


New York city, is distributing a folder descriptive of the “Linolite” 
system of lighting. 


G. M. GEST, New York and Cincinnati, engineer and contractor, 


was represented by W. T. Jackson, of the Cincinnati office, at the 
Chicago Electrical Show last week. 


THE ROCKWELL ENGINEERING COMPANY, 26 Cortlandt 
street, New York city, has issued a new folder describing and illus- 
trating Rockwell portable heaters for oi] fuel. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
is sending out a little booklet entitled “If You Use Solder,” calling 
attention to the Allen soldering stick, paste and salts. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., was well represented at the Chicago Electrical Show by 
J.R. Wiley, manager of the western sales department; W. M. Rogers, 
J. E. O'Neill and A. B. Saurman. 


WILLIAM H. BRISTOL, 45 Vesey street, New York city, in 
Catalogue No. 20, describes his electric pyrometers for blast furnaces, 
indicating, recording and combination outfits. Copies of this cata- 
logue may be secured upon request. 


THE STANDARD STEEL WORKS, Philadelphia, have pub- 
lished a han-isome catalogue devoted to springs for railway and 
electric traction service. This catalogue will be found of great value 
to managers and promoters of railway systems. 


THE STERLING ELECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio, has ready for the trade Price List No. 108. This re- 
duces to the greatest simplicity full data concerning the company’s 
wide range of standard and special incandescent lamps. 


THE MASSACHUSETTS CHEMICAL COMPANY, of Walpole, 
Mass., manufacturer of insulating tapes, varnishes, etc., is about 
to open a branch office in Chicago, to be located at 464 Monadnock 
Building. Arthur E. Duclos, well known to the electric trade in 
the Middle West, will be in charge. 


THE CALCULAGRAPH COMPANY, New York city, is dis- 
tributing a reprint of an article entitled “A New Idea in Time Re- 
cording, and Its Advantages in Cost Accounting,” by Robert W. 
Higgins. Mr. Higgins was for nine years in charge of the costs, 


prices and estimates for the Gorham Company, manufacturers of 
silverware, Pawtucket, R. I. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., has published 
Price List No. 9, devoted to electric light supplies. Copies of this 
price list may be had upon request. The company has also published 
Catalogue No. 14, devoted to electric wiring supplies. This catalogue 
is illustrated throughout, and the arrangement is such that the 


literature pertaining to any character of apparatus may be easily 
discovered. 


THE JEWELL ELECTRICAL INSTRUMENT COMPANY, Chi- 
cago, Ill., put its meter to a very severe mechanical test during the 
Electrical Show at the Coliseum, Chicago. Edward W. Jewell, 
president of the company, used the movement of one of the com- 
pany’s well-known “Baby” voltmeters in place of a hammer to drive 
nails around the booth. Apparently the meter stood this test without 
in any way becoming deranged or put out of order. 


THE DETROIT FUSE AND MANUFACTURING COMPANY, De- 
troit, Mich., is placing on the market a complete line of indicating 
fuses designated as the “Arkless.” These fuses are National Elec- 
trical Code Standard, and are made in the ferrule-contact, spring- 
clip style for 250 volts, zero to thirty amperes and thirty-one to sixty 
amperes. In the knife-blade, switch-contact style they are made for 


250 volts, sixty-one to 600 amperes. They are also made for 600 
volts, zero to 100 amperes. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J. 
has published a booklet entitled “Dixon's Graphite Brushes.” The 
company has enceavored to include in this booklet as much definite 
and practical information concerning the use of graphite brushes as 
it is possible to concisely give. The booklet begins with a description 
of the electrical installation of the Dixon company, explaining how 
Dixon’s graphite brushes were first tried. Under headings of “Condt- 
tions of Service” and “Variables in Commutation,” the booklet goes 
on to point out conditions under which graphite brushes are best 


-A 
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used and states what requirements must be met in their use. There 
are a few useful hints in the book of a general nature concerning 
brush tension and how to easily measure it, the care of the com- 
mutator, etc. Copies of this booklet may be obtained by writing to 


the company. 

THE WESTERN ELECTRIC COMPANY, Chicago, Ill, is about 
to issue a bulletin devoted to the Beck flaming arc lamp. This bulle- 
tin will be fully descriptive of the most recent and important de- 
velopments, and will give full data concerning the performance of 
this Illuminant. The lamps as now manufactured are suitable for 
use on either alternating or direct currents, and have been so 
greatly simplied in construction that but little skill is required in 
operating. This line of arc lamps will supplement the already well- 
known line of enclosed arc lamps manufactured by the Western 


Electric Company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., Bulletin 
No. 1604, describes an hydraulic transmission pump designed to 
meet the requirements of plants where steam economy is an impor- 
tant factor in the cost of production. This pump is built for any 
capacity desired up to 400 gallons per minute, and pressures as 
high as 6,000 pounds per square inch. For capacities and pressures 
beyond this, the company offers another pump of special design. 
Pumps of this type are particularly adapted for operating under con- 
ditions that entail hard and continuous service, as in mines. for 
forcing fluids through pipe-lines, or for the operation of hydraulic 
presses, lifting machines and cranes, riveting, bolting, forging and 
testing machines, and apparatus of all kinds which depend for their 
successful operation upon the delivery of water or other liquids 
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under heavy pressure. Complete descriptive matter can be had upon 
application. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., bas 
issued several new bulletins. Bulletin No. 4555 describes the appll- 
cation of electricity to cement plants, and gives a large amount 
of information regarding the different processes and the apparatus 
used. A list of plants in which General Electric equipments have 
been installed is given. Bulletin 4556 describes and illustrates the 
series luminous arc rectifier system developed by the company. This 
system, it is stated, permits the operation of direct-current Juminous 
arc lamps from alternating-current central stations at high economy 
and with extreme simplicity. A new line of cylinder controllers 
with improved magnetic blowouts is described in Bulletin No. 4557. 
At present three controllers, known as the K-34, K-35 and K-36, are 
being built. The K-34 controller is suitable for use with either two 
150-horse-power or four seventy-five-horse-power motors, the K-35 
with either two 100-horse-power or four fifty-horse-power, and the 
K-36 with two motors only, each of sixty-horse-power or iess. The 
K-34 and K-35 controllers are provided with bridge connections and 
maintain full current through all motors during the transition 
period from series to parallel, giving a smooth acceleration and 
reducing the strain on motors and gearing. A powerful magnetic 
field is produced by means of individual blowout colls and arc 
chutes which insure the extinction of the arc under all operating 
conditions and reduce the burning and repairs to a minimuia. The 
bulletin gives the details of construction and dimensions of the 
different controllers. 


Record of Electrical Patents. 


Week of January 21. 


876,923. STARTING MOTOR-CONVERTER. Ernst F. W. Alexan- 
derson, Schenectady N. Y., assignor to General Electric Com- 
pany. Means are provided for reducing the effective number 
of turns in the field winding at starting. 


876,924. COMPENSATED MOTOR. Ernst F. W. Alexanderson, 
Schenectady, N. Y., assignor to General Electric Company. A 
system of controlling alternating-current commutator motors 
of the compensated type. 


876,930. DYNAMOELECTRIC MACHINE. Sven R. Bergman, 
Lynn, Mass., assignor to General Electric Company. A con- 
tinuous winding of magnetic material covers the exterior of 
the armature. 


876,924.—COMPENSATED MOTOR. 


876,939. INSULATOR. Harold W. Buck, Niagara Falls, N. Y. An 
insulator of the corrugated-reel type supported horizontally on 
two pins. 


876,943. DYNAMOELECTRIC MACHINE. Charles E. Canfield. 
Norwood, Ohio, assignor to Stanley Electric Manufacturing 
Company, Pittsfield, Mass. An inductor generator. 


876,949. ARMATURE BANDING. Malcolm Dickerson, Newark, 
N. J., assignor of one-half to Frederick L. Luz, Newark, N. d: 
The armature is banded with two layers of wire wound in 
opposite directions. 


876,952. RELEASE MECHANISM FOR MORSE TELEGRAMS. 
Eugene Ducretet, Paris, France. The armature of the con- 
trolling electromagnet is provided with a depending pawl. 


876.955. DYNAMOELECTRIC MACHINE. Russell S. Feicht, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. An end ring built up of annular sections. 


876,956. GAS CAP. Richard Fleming, Lynn, Mass., assignor to 
General Electric Company. A cap for arc lamps with a doubly 
spiral passage. 

876,970. ELECTRIC SWITCH. Walter F. Jones, Eccles, near Man- 
chester, England, assignor to Westinghouse Electric and Manu- 
facturing Company. A rotatable switch. 


876,979. POTENTIAL REGULATOR. Edwin Lehr, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. A combination of series and three-phase transformers for 
giving simultaneous potential regulation between the different 
lines. 

876,984. ELECTRIC FUSE. Frederick Mackintosh, Schenectady, 
N. Y., assignor to General Electric Company. The fuse cartridge 
ig contained within an air-tight casing. 


$76,988. TRANSFORMER FOR ELECTRIC VEHICLES. Walter S. 
Moody, Schenectady, N. Y., assignor to General Electric Com- 
pany. A transformer core comprising a number of legs and 
windings. 

$76,993. MOTOR CONTROL. Karl A. Pauly, Schenectady, N. Y.. 
assignor to General Electric Company. Automatic means for 
varying the resistance in the secondary circuit of an induction 
motor. 

876,996. INTELLIGENCE INTERCOMMUNICATION BY MAG- 
NETIC-WAVE COMPONENTS. Greenleaf W. Pickard, Ames- 
bury. Mass. A rectangular antenna for utilizing the magnetic 
components of electric waves. 

877,002. TELEGRAPH SYSTEM. Harry O. Rugh, Sandwich, IN. 
Means are provided for preventing the connection of the local 
batteries to the line at any station. 


877,005. ELECTRIC LOCOMOTIVE. Richard Schwarz, Schenec- 
tady, N. Y.. assignor to General Electric Company. A gearless 
motor drives the wheels through a spider and compression 
springs. . 

877,016. ELECTRIC MOTOR. Leonard A. Tirrill, Lynn, Mass., 
assignor to General Electric Company. A motor for driving 
tools or the like. 


$77,017. DYNAMOELECTRIC MACHINE WITH COMPENSAT- 
ING WINDINGS. Ludwig Torda, Chiswick, England. The pole 
pieces are built up of a plurality of sections bolted to the frame. 


877,018. OPERATION OF STORAGE BATTERIES IN CONNEC- 
TION WITH ALTERNATING-CURRENT SYSTEMS. Joseph 
H. Tracy, Philadelphia, Pa. A booster and rotary converter are 
employed with an automatic regulator for operating a storage 
battery on an alternating-current system. 
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877,026. TRANSFORMING THE ENERGY OF ELECTRIC CUR- 
RENTS. Ezechiel Weintraub, Schenectady, N. Y., assignor to 
General Electric Company. A vapor converter with a plurality 
of cathodes and electromagnets for shifting the cathode spot, 


whereby a direct current is converted into an alternating cur- 
rent, 


877,028. MOTOR CONTROL. Harold E. White, Schenectady, N. Y., 


assignor to General Electric Company. A multiple-switch-con- 
trol system. 


877,030. MOTOR CONTROL. Carl E. Zix, Berlin, Germany, as- 
signor to General Electric Company. An electric motor with a 


divided field winding and a switch for reversing the direction of 
rotation. 


817,033. SWITCHING MECHANISM FOR TELEPHONE CIR- 
CUITS. Albert K. Andriano, San Francisco, Cal., assignor to 


Direct-Line General Telephone Company. An intercommunicat- 
ing system. 


376,939.—INsuLATOR. 


877,034. GYROSCOPE. Hermann Anschiitz-Kiiempfe, 
many. An electrically driven gyroscope. 


877,058. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. A central exchange system using two main batteries. 


877,069. MAGNETIC DETECTOR. Lee de Forest, New York, N. Y.. 
assignor to George K. Woodworth, Boston, Mass. A number of 
magnetizable cores placed annularly with magnets rotating op- 
posite their ends. 


877,089. METHOD OF MAKING ELECTRIC CONDENSERS. Frank 
S. Koch, Chicago, IN., assignor to Kellogg Switchboard and 
Supply Company, Chicago, Ill. The insulated plates are placed 
in a case saturated with paraffin and compressed. 


877,121. TELEPHONE SYSTEM. Howard M. Post, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
I. A central exchange system using two sources of current. 
877,126. TROLLEY-POLE CONDUCTOR. Oscar A. Ross, Chicago, 


Ill. The force of the supporting spring may be applied at either 
of two points. 


Kiel, Ger- 


876,943.—DYNAMOELECTRIC MACHINE. 


877,144. SYNCHRONIZING APPARATUS FOR ALTERNATORS. 
Max Vogelsang, Frankfort-on-the-Main, Bockenheim, Germany, 
assignor to the firm of Voigt & Haeffner, Atkiengesellschaft. 
Frankfort-on-the-Main, Germany. An automatic switch which 
operates when currents of the correct frequency are passed 
through the winding. 


$77,171. METHOD OF MANUFACTURING METALLIZED ELEC- 
TRIC INCANDESCENT-LAMP FILAMENTS. Francis M. F. 
Cazin, Hoboken, N. J. A carbon core is coated with an elec- 
trolytic layer of metal. 


877,172. METHOD OF PRODUCING FILAMENTS FOR ELEC- 
TRIC INCANDESCENT LAMPS AND THE PRODUCT OF 
SUCH METHOD. Francis M. F. Cazin, Hoboken, N, J. A 
shaped carbon core electrolytically plated. 
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877,188. ELECTRIC HEATER. George W. Elkins 
Pa., assignor of one-half to Henry D’Olier, Jr., P 
A heater for attachment to a water faucet. 


877,242. INSULATOR PIN. Delos Holdrege, and 


Charles W. Fraher, Lincoln, Neb. A pin provided with a body 
portion upon which the insulator is placed. 


877,251. ELECTRICAL MEASURING INSTRUMENT. William J. 


Still, Ealing, England. An electromagnet with movable arma- 
ture and a double winding. 


877,258. AUTOMATIC REGULATING DEVICE. Percy H. Thomas, 
Montclair, N. J., assignor to Cooper Hewitt Electric Company, 
New York, N. Y. Means for controlling the time of application 


of the increased pressure required to start a current through a 
vapor conductor. ° 


. Elkins Park, 
hiladelphia, Pa. 


V. Snapp, 
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877,026.—TRANSFORMING THE ENERGY oF ELECIRIC CURRENTS. 


877,311. ELECTRIC SIGNALING APPARATUS. Sydney Evershed, 
London, England, assignor to himself and Evershed & Vignoles, 
Limited, London, Englaud. An indicator controlled through 
two electromagnets and resistances. 


877,312. ELECTRICAL TRANSMISSION APPARATUS. Sydney 
Evershed, Chismick, England, assignor to himself, and Evershed 
& Vignoles, Limited, London, England. A receiver controlled 
by a subdivided resistance and multiple point switch. 


877,319. TRANSFORMER EMPLOYED IN HIGH-FREQUENCY: 
CURRENT CIRCUITS. Georges E. Gaiffe, Paris, France. A com- 
bination of primary and secondary oscillating circuits, the 
former being protected from excessive potential strains. 


877,369. ELECTROPNEUMATIC MACHINE. William K. Rankin, 


Philadelphia, Pa., assignor to John E. Reyburn, Philadelphia, 
Pa. A motor-driven cylinder pump. 


877,379. TROLLEY REPLACER. George Q. Seaman, New York, 


N. Y. A spring automatically lowers the pole if the wheel 
leaves the wire. 


877,388. MEANS FOR SECURING CORDS TO LAMP SOCKETS. 
Frederick A. Swan, Cliftondale. Mass. The wire is threaded 
through a plate in the socket which takes up the strain. 


877,384. ELECTRICAL FITTING. Frederick A. Swan, Cliftondale, 


Mass. Strain is taken off the terminal clamps by threading the 
wire through a supporting washer. 


877,408. MANUFACTURE OF ELECTRIC INCANDESCENT 
LAMPS. Francis M. F. Cazin, Hoboken, N. J. A carbon fillet 
is coated with a layer of ruthenium-osmium. 


877,384.—ELECTRICAL FITTING. 


877,451. MEANS FOR RECEIVING INTELLIGENCE COMMUNI- 
CATED BY ELECTRIC WAVES. Greenleaf W. Pickard, Ames- 
bury, Mass. A massive solid conductor of low resistivity is 
placed in contact with a non-metallic solid of high resistivity, 
the junction thus formed having electromotive power. 


877,458. ELECTRIC TRACK-SWITCH. Rollin A. Baldwin, New 
Haven, Ct., assignor to Baldwin & Rowland Switch and Signal 
Company. A track switch controlled by a solenoid. 


877.464. RAILWAY SIGNAL.—John C. Link, Highbridge, Wis. A 
signal controlled by a mercury switch. 


877,467. COOLING SYSTEM FOR ELECTRIC RAILWAY AP- 
PARATUS. Walter S. Moody, Schenectady, N. Y., assignor to 


General Electric Company. Compressed air is circulated around 
the apparatus. 
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THE RECOGNITION OF PUBLIC UTILITY 
SECURITIES. 

Several bills are now under consideration by the National 
Legislature at Washington looking to the solution of the 
problem of difficulty and embarrassment under which the 
industrial interests of the country are at present laboring. 
Chief among the bills of great importance which the Legislature 
is considering is the Aldrich Emergeney Bill, whieh will probably 
come before the House of Representatives for consideration dur- 
ing the coming week. From several quarters the indication 
comes that this measure, if enacted in its present form, would 
not attain the object sought, as most of its benefits would be 
limited. The fault apparently lies in the want of scope and 
lack of provision for serving the whole country. 

The Emergency Bill, as it now stands, takes into consider- 
ation various forms of securities, but does not recognize, as it 
should, the great value of the securities represented by publie 
utility corporations. On the other hand, banking interests 
have for some time placed the securities represented bv these 
public utility corporations far in the lead as gilt-edged and 
worthy of the greatest support. Notwithstanding the appoint- 
ment of commissions for regulation of these public utility cor- 
porations, there is a widespread feeling among those best in- 
formed in financial circles that the publie service corporations 
supplying electricity for light and power, and gas for similar 
service, together with street railway properties, offer an oppor- 
tunity for investment which is based upon sound beginnings, 
and which represents potentially the best possible earning power 
of any industrial to-day. 

Under these conditions it is likely that the Emergeney Bill 
will not have the support of a large number of verv influential 
people. If, however, its scope were broadened so that it 
thoroughly recognized the importance and investment value of 
these publie utility securities, it would have the support of a 
great body of investors scattered all over the country, and 
whose holdings, m proportion to the steam railroad investment. 
are not only comparable, but make a very good showing indeed. 
Ivery one interested in publie utility corporations should he 
alive to the possibilities presented in securing levislation at this 
time which will include public utility corporations’ securities, 

We would urge every citizen who is interested in this question 
to communicate by letter or telegram with his Congressman and 
Senator. It concerns the publie at large as well as the owners 
of the companies, for in no other department of industrial and 
financial activity does a closer relation or greater interdepend- 
ence exist. 
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AUTOMATIC CONTROL OF RAILWAY TRAINS. 

If, along with the construction of electric railways and the 
electrification of existing steam roads, an improvement in the 
methods of controlling train movements should be brought about 
a distinct gain will have been made. Although statistics may 
show that traveling on railroads is, with respect to other features 
of our daily life, a comparatively safe way of spending one’s 
time, the fact remains that the total loss of life and limb every 
year from railway accidents is appalling; and in very many 
cases the blame can be laid to some failure of the signaling 
system, and too frequently to a breakdown of the human ele- 
ment. It is possible that in this country accidents due to a 
failure of the physical equipment are responsible for more deaths 
and injuries than human neglect, but in England conditions 
are just the reverse, as has unfortunately been shown by several 
disastrous accidents occurring within the last few months, each 
of which was attributed to neglect or disobedience of a railroad 
employé; and even in this country, during the past year, a num- 
ber of very bad accidents have occurred, due to the same cause. 
It would seem that the time is not far off when some mechanisin 
will supplement, if not supplant, the man in the signal tower. 
Automatic control of the signals themselves by the trains would 
But the 


control should not end here; it should be extended so as to 


prevent the signal operator from making a mistake. 
prevent the engine crew from disobeying the signals. This con- 
trol is casy to secure on electric railroads, and is not very much 
more difficult on steam roads, on which, although the locomo- 
tive can not be deprived of its power, the brakes on the train 
may be set, effectively bringing it to a stop. 

A good many signaling systems intended for steam roads, as 
well as for electric roads, have been devised, and many of them 
are now being thoroughly tested. These include simple, inex- 
pensive systems intended to control the movements of a small 
single-track electric road and the elaborate systems in use on 
the large trunk lines in the country. Some of these are auto- 
matic, being controlled by the movements of the cars, but with 
few exceptions the system stops with the control of the signals 
alone and the connecting link between the signal and the move- 
Ought 


not this control now to be extended to the train itself, putting it 


ment of the car or train is the human brain and hand. 


beyond power of the engineer to run past a danger signal? 
The opposition to such an extension of the powers of the 
signal department of a road is based upon the assertion that no 
such automatic system is sufficiently reliable; that the train 
crew would come to depend upon it entirely, and not upon the 
signals, so that a disastrous failure of the system would be sure 
to occur sooner or later. It may be admitted that an absolutely 
perfect system is seldom developed in the Jaboratory. Practical 
{ests are necessary to indicate what changes and improvements 
are desirable. And, until such systems are actually tried. it is 
impossible to sav how reliable they are. Many engineers, unfor- 
tunately, still look upon the clectromagnet as an unreliable de- 


vice, and the electric motor is thought to be too delicate for 
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such important service as automatic signaling. This is not so, 
for an electromagnet can be made as reliable as any other mechan- 
ical device, and certainly the electric motor has already demon- 
strated its thorough reliability in railway service. Magnets are 
now widely used for controlling the equipment of electric trains, 
and there is no reason why they should not be just as dependable 
when placed beside the track as when tucked under a car. The 
objection has often been raised that such apparatus would require 
much attention. But what system of signaling is there which 
does not require attention? What engineer would be content 
to install any operative device whatever and not expect to inspect 
it frequently, and keep it in the best possible condition ? 

The objection that the train crew would come to depend too 
largely upon an automatic train-contro]l system might have more 
weight if the human element of the present systems of signaling 
never failed. But it is just such failures that furnish the most 
powerful argument for automatic control of twain movements. 
Moreover, it is an easy matter to keep a record of the use of the 
safety devices and in this way find out if. any employés are 
depending upon the system when they should control the trains 
themselves. The apparatus can be arranged so as to put the 
engine driver or motorman to some personal inconvenience if 
he run past a danger signal. This is the case on the New York 
subway, and a motorman never voluntarily seeks a second 
demonstration of the operation of the system. 

It may be that the time is not far off when some degree of 
control over the train will be given to the signaling system, 
whether this be controlled by a man or automatically. There 
seems to be no sufficient technical reason why this should not 
be done, and the possibility of preventing disastrous accidents 


is sufficient to lead to this development. 


FOREST PRESERVATION. 

It is greatly to be hoped that during the present session of 
vongress some definite advance may be made toward the prescr- 
vation of tha forests of the Southern Appalachian and the White 
Mountains. At the present time not only are wasteful methods 
of lumbering employed, but sufficient care is not given to the 
forest districts so as to secure the best conditions for re-foresting 
those sections where the lumber has been harvested. And even 
in many districts where actual cutting is not going on at the 
present time, great damage is being done by the pasturing of 
cattle and by forest fires, against which there is little protection. 
It is time not only that those having to do with the forests should 
be taught how to take better care of them, but that some legis- 
lative action should be taken to prevent further unnecessary 
destruction. Indeed, it is a matter of concern for the entire 
country, as the two districts mentioned, and particularly that 
in the South, are important sources of lumber, and it would be 
difficult, if not impossible, to secure the proper protection by 
the individual action of the various states in which the forests 
he; and little will be accomplished unless some comprehensive 


plan can be put in force, The negligence of one or two states, 
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if the matter be left entirely to them, would go a long way 
toward defeating the aims of those states which might take 
some action. Moreover, in many cases it will be found that 
states are vitally interested in the preservation of the forests of 
their neighbors. This is particularly true with respect to the 
equalization of the run-off of the rivers. The control of the 
rivers is essential if their water powers are to be fully utilized, 
yet this control may depend upon the preservation of the forests 
in neighboring states. 

There are about 600,000 acres of forest in the White Moun- 
tains and about 5,000,000 in the Appalachian district. In the 
former some steps have already been taken io preserve the forests, 
but in the latter nothing has been done except on a few private 
forest preserves. In this district wasteful methods of lumbering 
are followed. It isa practice to allow cattle to graze at large, 
thus not only killing all the undergrowth and young shoots, bu: 
by beating down the porous covering of the ground the latter is 
rendered less able io hold the rain as it falls. In this district, 
also, thousands of acres of forest ground have been cleared for 
farming, only to be abandoned after a year or two because the 
soil is rapidly washed away from the hillsides, or in the case 
of the valleys, covered by sand brought down by the rivers during 
floods. In the aggregate, large arcas of ground have thus been 
rendered practically useless for farming. 

Engineers are, of course, most interested in this matter on 
account of the control of the many rivers rising in the forests. 
In the South there is a large area from four to six thousand fect 
above sea-level where the streams rise, and in their progress to 
the Atlantic on one side and to the Gulf of Mexico on the other, 
offer many opportunities for water-power developments. It has 
been estimated that in the Southern Appalachian district about 
one million horse-power is represented by the streams. To 
utilize the greatest part of this it is necessary that the run-olf be 
as uniform as possible throughout the year. The maximum 
equipment of a hydraulic power station is seldom more than can 
be fully operated by the minimum flow of the river during the 
dry season, and as the flow varies very greatly when there is 
nothing to hold back the water and allow it to run off gradu- 
ally, by far the greater part of this power is not utilized. Again, 
when a river is subject to violent floods, the development works 
inust be more expensive to guard against possible damage. 

At the present time interest in this subject has been renewed 
by the bill now before Congress, and only last week an impressive 
delegation representing those interested in forest preservations 
visited Washington in behalf of this measure. This delegation 
included the governors of a number of states. It is to be hoped, 
as a result of this visit, that Congress will be brought to a realiza- 
But those 
states interested in it, while secking the co-operation of the 
Federal Government, should also do what they can to protect 
their own forests. 


tion of the immediate importance of the matter. 


Every industry affected will be benefited by 
the setting aside and proper care of large forest areas, with the 
exception of those few who are profiting temporarily by the 
destruction now going on. For a number of years past action 
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has been urged, and already a number of influential organiza- 
tions have expressed their approval of the plan for setting aside 
large forest areas. The longer such action is put off, the greater 
will be the destruction and the harder it will be to recover from 
the damage which has been done. 


THE STABILITY OF THE WESTON CELL. 

On several occasions during the past year or so contributions 
to the study of the Weston or cadmium standard cell have called 
inio question the stability of this cell. I: was shown that the 
nore recent investigations, Which have been conducted in order 
to devise means of securing closer reproducibility, while leading 
to good results in this respect, seem to raise some doubt regard- 
ing the stability of the cells constructed according to the newer 
methods. The chief difference between the old and the new 
methods of construction lies in the preparation of the mercurous 
sulphate. In the older methods it was prepared by precipitation 
from a solution of mercurous nitrate. In the latter it is pre- 
pared electrolytically. Cells constructed with the electrolytic 
sulphate, while agreeing well among themselves, have a value 
a little lower than that of the cells of the older type and, as 
just mentioned, seem to be somewhat unstable. 

Stability is an esential feature of a satisfactory standard 
cell, being less important than reproducibility only. Indeed, 
for commercial use it is even more important. A variation in 
initial electromotive force might be taken care of by comparison 
with a cell of known value, but unless the cell maintains its 
electromotive force unchanged from day to day, it can not be 
considered suitable for every-day use. 

For these reasons a note contributed by Dr. Henry S. Car- 
hart to me January issue of the Physical Review is of much 
interest, because it shows that certain of these Weston cells 
which Dr. Carhart has had under his observation for nearly five 
vears have not varied during that time. These cells were pre- 
pared according to the older method during the first six months 
of 1903. 


constant temperature in a bath. Comparisons among themselves 


For four years past they have been maintained at a 


and with Clark cells—the latter comparisons being made during 
the past three vears—leave no doubt that this group of cells, at 
least, leaves little to be desired as far as stability. is concerned, 
It seems probable, then, that the imstability of the cells con- 
structed by the newer methods can be avoided. This cell must. 
therefore, again be considered as suitable for a standard, awl an 
effort must be made to locate the trouble which causes the insta- 
bility. 

The cells Dr. Carhart refers to are of the ordinary H type 
The leading-in wires are fused into the 


sealed in the glass. 


bottom of the glass tubes. It seems that no joint made in this 
way will resist the penetrating power of kerosene oil, but this 
objection, which is common to all cells in which the wires are 
fused into the bottem, could no doubt be removed by placing 
this joint out of contact with the oil, which might be done by 


surrounding the wires with glass tubes welded to the cell. 
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Steam or Electrically Driven Auxiliaries. 


tric power plants the question as 

to whether steam or electrically 
driven auxiliaries are the better is still a 
mooted one. The first plants naturally 
adopted steam as the motor had not been 
sufficiently developed; but as the improve- 
ment of the motor has progressed it has 
replaced steam in many plants. At the 
present time the number of plants using 
each system is about equal, the electrically 
driven machinery being chiefly in Europe 
while the steam-driven plants preponder- 
ate in America. ‘This is partially due to 
the fact that in Europe economizers are 
used to a greater extent than in America 
where the feed-water heater has attained 
a high degree of efficiency. 

EFFECT OF ECONOMIZERS. 

The choice between steam-driven or 
electrically driven auxiliaries depends 
principally on the method of heating the 
boiler feed-water either by exhaust steam 
or by the boiler-flue gases. In the former 
case an open or closed feed-water heater 
may be employed; the exhaust steam of 
the auxiliaries being used. In the latter 
case the temperature of the escaping flue 
gases must be high enough to allow a 
sufficiently high chimney temperature to 
create a proper draft, at the same time 
giving up enough heat to the feed-water to 
raise it to the desired temperature. In 
order to overcome the friction caused by 
the economizers blowers may be installed 
or the chimney height should be increased 
twenty per cent to thirty per cent. When 
using mechanical draft, either forced or 
induced, the temperature of the flue gases 
can not be lowered to any considerable ex- 
tent over that necessary for natural draft, 
which should not be less than 450 degrees 
Fahrenheit. This temperature is essential 
in all cases so as to heat the feed-water to 
a sufficiently high degree. The claim is 
frequently made that with the installation 
of economizers the temperature of the 
feed-water is raised to nearly 300 degrees 
Fahrenheit: it will therefore be seen that 
it is necessary to maintain a high flue 
temperature. 

On the other hand it is sometimes ad- 
vocated that a low flue temperature be 
used where blowers and economizers are 
used. It is claimed that the chimney 
temperature may be reduced to 250 de- 
grees Fahrenheit which, of course, will 


S7 CE the development of steam-elec- 


1 Consulting engineer. New York city’; author of 
‘*Steam-Electric Power Plants." 


By Frank Koester.' 


materially decrease the boiler feed-water 
temperature. 
From the foregoing it will be seen that 


in order to derive the greatest benefit 


from economizers the temperature of the 
waste gases must be high. This occurs 
in plants in which the operation of the 
boilers is uneconomical and those sub- 
jected to high overload as well as those in 


which superheaters are installed. The - 


combination of superheaters and econo- 
mizers, especially where highly super- 
heated steam is used, is most economical. 
When obtaining a high degree of super- 
heat, sav from 500 degrees Fahrenheit to 
600 degrees Fahrenheit (total tempera- 
ture), the gas temperature must be at 
least 800 degrees to 900 degrees Fahren- 


: a 


i ~ ars. 


exceptions which run both under and over 
these figures. 

For comparison we will consider a 
3,000-kilowatt (normal capacity) plant 
whose prime movers consume seventeen 
pounds of steam per kilowatt and whose 
auxiliaries use 5.9 per cent of the amount 
consumed in the prime movers. This 
percentage may be itemized as follows: 


Per cent 

eS n 64 vn E E aes 0.5 
Circulating water pumps............... 1.5 
Air- PUMPS .45.65.0545 dosed 4d tone ENEA 0.8 
Hot-well pumps............. 0. cee e eee 0.3 
Boiler-feed pumps..............0 00088 1.5 
Oil PUNIPS. sinks cede nes sean te Reset 0.5 
Coal and ash handling machinery... cia, 05 
Stokers........ pening aes cuvaraa Gade eae nee 0.3 

5.9 


With the foregoing conditions 54,000 


Fie. 1.— MOTOR-DRIVEN CONDENSER PLANT OF THE PINKSTON, GLASGOW, TRAMWAY 
POWER PLANT. 


heit, depending, of course, on the type of 
superheater employed. In a case of this 
kind the economizer will absorb the other- 
wise waste heat and reduce the stack tem- 
perature to a desired point. 

EFFECT OF HEATERS. 

In considering feed-water heaters the 
amount of exhaust steam available will de- 
termine the temperature of the feed-water. 
The exhaust steam of the auxiliaries is 
practically exclusively used for this pur- 
pose. The amount of steam consumed by 
the various auxiliaries varies from five per 
cent to ten per cent of that consumed in 
the prime movers; there are, however, 


pounds of water have to be evaporated in 
the boilers: 51,000 pounds for the prime 
movers and 3,000 pounds for the auxil- 
iaries. By using the hot-well water (the 
plant is run condensing) the initial feed- 
water temperature will be 100 degrees 
Fahrenheit. The total amount of heat 
available in the auxiliary exhaust (at at- 


` mospheric pressure) is 3,000 X 1,000 = 


3,000,000 British thermal units, which 18 
sufficient to raise 51,000 pounds of feed- 
water to a total temperature of 158.8 de- 
grees Fahrenheit. It must be remembered 
that the 3,000 pounds of auxiliary exhaust 
is condensed in the heaters and removed 


et 
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from there to the boilers, therefore does 
not enter into the calculations. 

From this it will be seen that the actual 
energy used in the auxiliaries is merely 
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‘the total heat at atmospheric pressure, 


1,147 British thermal units. The total 
heat at 175 pounds, is 1,197 British 
thermal units, the difference therefore is 


Fig. 2.—MotTor-DRIVEN SURFACE-CONDENSING PLANT. AIR AND CIRCULATING WATER Pumps 
ARE OPERATED BY ONE MOTOR. 


that which is produced by reducing the 
steam from this throttle pressure (175 
pounds gauge) to that of the atmosphere. 


1,197 — 1,147 = 50 British thermal 
units. 
As the total amount of steam used in 


Fic, 8.—Sream-DRIVEN AUXILIARIES, Port Morris PLANT OF THE NEW YORK CENTRAL & 
Hupson River RAILROAD. 


The amount of heat transformed into me- 
chanical energy will be the difference be- 
tween the total amount of heat contained 
in the steam at 175 pounds pressure and 


the auxiliaries is 3,000 pounds, the total 
amount of heat used is 3,000 X 50 = 
150,000 British thermal units. Convert- 
ing this figure into equivalent pounds of 


electrical 
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steam at 175 pounds, by dividing by the 
total heat (above 158 degrees) in the 
steam we have roughly 140 pounds. This 
is one-quarter of one per cent of the total 
output of the plant. 

Calculating the efficiency of electrically 
driven apparatus for the same plant under 
like conditions, the amount of power re- 
quired must first be determined. Prac- 
tice has proven that the power used in 
the auxiliaries of a modern plant with 
up-to-date appliances runs from 1.5 per 
cent to three per cent of the total plant 
output. In the case under discussion we 
will assume that the auxiliaries require 
two per cent. which will mean sixty kilo- 
watts, and that the efficiency of the trans- 
mission, transformers, motors, etc., is 
eighty per cent. The steam consumption 
of the prime movers is seventeen pounds 
per kilowatt-hour, therefore the actual 
steam consumption of the auxiliaries will 
be 20.4 pounds per kilowatt-hour. The 
total amount of steam consumed by the 
auxiliaries will therefore be 60 X 20.4 = 
1,224 pounds as against 140 pounds con- 
sumed in the steam-driven machinery. 

The superiority in efficiency of steam- 
driven auxiliaries lies entirely in the feed- 
water heater, as it is evident that if no 
heater were used the steam consumption 
per hour would be 3,000 pounds instead 
of 140 pounds. 

COMPARISON. 

The foregoing treats only of the effi- 
ciency of the different apparatus. There 
are, however, other factors to be consid- 
ered, viz., first cost, maintenance and con- 
venience of operation. 

Considering first cost, there is a very 
wide range under this heading: for in- 
stance, if economizers be used the cost of 
chimney is largely increased. Also, with 
electrically driven auxiliaries, additional 
switchboard apparatus is necessary. On 
the other hand, if steam-driven auxiliaries 
be used, the cost of repairing is increased, 
and, furthermore, it is necessary to use 
a feed-water heater and oil extractor. The 
latter is particularly essential to keep the 
oil from entering the boilers, which not 
only is a menace to safety, but greatly 
reduces the efficiency of the plant. 

The first cost of a feed-water heater is, 
however, but twenty-five per cent of that 
of an economizer. 

Summing up the items to he considered 
with steam drive, we have: 
piping, oil extractor and heater. 
drive: 


Pumps, 

With 
Pumps, switchboard, 
feeder cables, transformers, economizer 


and additional.chimney, >The amounts 
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vary according to the choice of apparatus, 
locality and the condition of the market. 
lf economizers are used, the cost of 
maintenance is in favor of steam drive, 
but the entering temperature of feed- 
water is not as high and the ultimate tem- 
perature which may be secured with 
exhaust steam is 212 degrees Fahrenheit. 
However, this figure is rarely if ever 
reached. . With the use of economizers, 
however, the life of the boiler is increased, 
due to the high entering temperature of 
the feed-water, scaling in the boiler is de- 
creased, as the foreign matter is precipi- 
tated in the economizer, and, furthermore, 
the saving in coal is considerable, particu- 
larly where high-temperature, superheated 
steam is employed. Figuring that the 
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steam-driven auxiliaries are cheaper in 
first cost and more economical in opera- 
tion, provided that the entire heat of the 
exhaust steam is utilized for heating feed- 
water. 
more expensive in first cost, but if the 
waste chimney gases are high, making an 
economizer practically essential, the cost 
of operation will be lower. 
AUXILIARY MACHINERY. 

As before mentioned, the practice in 
Europe inclines toward electrically driven 
auxiliaries. Fig. 1 shows a plant of this 
type. This station operates the Glasgow 
Tramway and is located at Pinkston, Glas- 
gow. The illustration shows a condenser 


plant, which is separated from the gen- 
erating room by a partition wall. It will 
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Electrically driven auxiliaries are - 
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pumps (centrifugal) and the dry-air 
pumps are driven by direct-connected hori- 
zontal reciprocating engines. Each pump 
is driven separately. In some stations, 
such as the Commonwealth in Chicago, 
the air and circulating-pumps are driven 
by one engine. The entire generating set 
is accessible from the main floor, and each 
turbine, together with its auxiliaries, 
forms a compact unit. ‘All auxiliary steam 
and exhaust pipes are laid in tunnels be- 
neath the floor, which materially improves 
the appearance of the plant. Frequently 
in installations of this kind the pipes are 
carried overhead and contribute to the 
unsightly general appearance of the plant. 

Another interesting station where 
steam-driven auxiliaries are used through- 
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entering fecd-water is 250 degrees Fahren- 
heit against 158.8 degrees Fahrenheit of 
the steam-heated feed-water, there is a 
saving of ninety British thermal units 
approximately per pound of steam. As 
54,000 pounds of water have to be heated, 
the saving in British thermal units is 
4,860,000, or, roughly, 400 pounds of coal 
per hour, assuming high-grade coal be 
burned and that 12,000 British thermal 
units be used per pound of coal. 

The up-keep, lubrication, etc., is about 
the same in both cases, while the con- 
venience of operation is largely in favor of 
the electrical drive. . 

CONCLUSION. 
Jn conclusion it may he said that 


TRANSIT COMPANY, New York City. 


be observed that’ the circulating and air- 
pumps are separately driven and that the 
general layout and arrangement are of a 
very neat design. >. en 
Fig. 2 shows a surface condenser whose 
centrifugal and air-pumps are operated by 
a single motor, direct connected to the 
centrifugal and geared to the air-pump, 
which latter is of the Edwards pattern. 
This air-pump not only takes care of the 
air, but the water of condensation also. 
Fig. 3 represents a typical American 
power plant with steam-driven auxiliaries, 
the interior of the Port Morris plant of 
the New York Central Railroad. The 
illustration shows a turbine plant with 
individual condensers. The circulating 


out, with the exception of two exciter 
units, is shown in Fig. 4, representing a 
longitudinal section: throwgh the’. pump 
room of the power-house of the Inter- 
borough Rapid Transit Company, located 
at Fifty-ninth street and the Hudson 
River, New York. The plant is arranged 
on the unit system, having one boiler feed- 
pump, one circulating pump and one aiT- 
pump for each prime mover. The pumps 
are of the vertical type and separately 
driven, with the steam cylinder at the 
top. The original intention was to havé 
all the steam cylinders above the main 
operating-room floor, so as to facilitate 
operation, but owing to alterations the 
steam cylinders of the dry-air pumps do 
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not project above the floor. The illustra- 
tion shows closed feed-water heaters lo- 
cated directly above the pumps in the 
piping room. These heaters have been 
recently replaced by open feed-water heat- 
ers. As there is not sufficient exhaust 
steam to heat the feed-water to the desired 
temperature, and as the waste gases of the 
boilers are highly heated, economizers are 
also installed, a system which operates 
under this and like conditions very satis- 
factorily, although the first cost is ex- 
tremely high. 

Steam-driven boiler-feed pumps are usu- 
ally of the outside-packed plunger type. 
However, during the last few vears high- 
speed centrifugal pumps have been em- 
ploved. These pumps are usually from 
three to four-stage in order to overcome 
the high pressure which they have to pump 
against. Thev are usually operated by a 
turbine or other high-speed engine in 
Europe; as, for instance, in the St. Denis 
plant, Paris, thev are operated by a motor. 
These pumps are governed by pressure 
regulators in a similar manner to the 
steam-driven plunger pumps. 

As a motive power for exciters high- 
speed reciprocating engines are used, and 
recently turbines have come into favor. In 
some instances a combination of steam 
and electrically driven exciters is em- 
ploved. The steam engines being used at 
the time of starting, the motor-generator 
set is cut in after the prime mover is 
in operation. In some European plants 
where electrically driven auxiliaries are 
relied upon the starting current is ob- 
tained from an entirely separate source 
instead of from the main bus-bars. To 
give more flexibility of operation the 
feeders should be cross-connected with the 
main bus-bars. 
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The American Society of 
Mechanical Engineers. 


The first meeting of the Gas-Power sec- 
tion of the American Society of Mechan- 
ical will be held Tuesday 
evening, February 11, in the Engineering 
Societies Building, 29 West Thirty-ninth 
street, New York city. 

The subjects under 
“Experimental Gas Turbines in France” 
(with lantern slides), “A Simple Con- 
tinuous Gas Calorimeter.” “A Gas En- 
gine and Producer Guarantee.” Other 
subjects relating to the question of gas 
power will also be discussed. 


Engineers 


discussion will be 
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Government Report on Smoke 
Prevention. 

The United States Geological Survey 
has issued a bulletin devoted to the 
government report on smoke prevention. 
The general statement is made that coal 
can be burned smokelessly. The purpose 
of authorizing these investigations is to 
increase the elticieney and prevent the 
waste of fuels, especially such as are used 
by the United States Government. 

The following abstracts from this report 
should be of interest: 

“All of the authorities on the subject 
of combustion and smoke prevention agree 
upon the following conditions as require- 
ments for a smokeless furnace: 

“The coal should be supplied to the 
furnace in small quantities at frequent 
intervals, The more nearly the feed ap- 
proaches a continuous and uniform supply 
the better the results. 

“The air supply should be slightly in 
excess of the theoretical amount required 
and be admitted principally through the 
fuel bed, with an auxiliary supply ad- 
mitted at the front or rear of the furnace 
to burn gases from the coal. 

“The temperature in the furnace should 
be sufficiently high to ignite the 
given off from the fuel bed. 

“There should be a_fire-brick combus- 
tion chamber of suficient dimensions and 
so designed as to cause the thorough mix- 
ture of the gases and the air, permitting 
complete combustion before the mixture 
reaches the boiler surfaces. 

“The efficiency of the furnace and the 
degree of success attained by any equip- 
ment in the prevention of smoke depend 
on the skill of the firemen, proper design 
of the furnace and boiler setting, character 
of the coal, capacity of the boiler and fur- 
naces, and the load carried. 

“Very few firemen can be induced to 
fire regularly and frequently because it is 
easier to put in enough coal to last twenty 
or thirty minutes at one time and have 
little or nothing to do in the interval be- 


gases 


tween firings. 

“The hand firing of plain furnaces vio- 
lates all the principles laid down for se- 
curing good combustion, The coal is 
usually supplied in large quantities at 
long intervals and the result is that at 
the time of firing the temperature of the 
is lowered, the resistance to the 
air through the fuel bed is in- 


furnace 
flow of 
creased, and consequently great quantities 
of combustible which can not be 
burned for Jack of air and the necessary 
amount of heat are generated. Hand-fired 


furnaces with ample combustion chambers 


age 
was 
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and adjustable openings for air admission 
are suitable for some kinds of coal, if 
tended by careful and experienced fire- 
men. 

“Difficulties are also encountered with 
mechanical stokers. One of the greatest 
troubles is the tendency of the firemen to 
poke the fires unnecessarily instead of us- 
ing or adjusting the attachments provided 
for feeding and handling the coal. In 
many plants where it is possible they will 
shovel green coal into the stokers instead 
of feeding it through the hopper, and then 
take a bar and stir up the fresh coal with 
the coke and ashes, causing smoke and 
wasting the coal. 

“It is generally coneeded that intelli- 
gent men trained in boiler-room practice 
could save ten per cent of the fuel used 
in fiftv per cent of the plants of the 
United States and that in another twenty- 
five per cent of the plants such men could 
save five per cent of the fuel. It is the 
practice of nearly all large power plants 
to employ a boiler-room expert and many 
of them have chemists who make frequent 
tests and investigations to determine the 
conditions favorable to the best economy. 
The saving of only a small percentage of 
the coal consumed will make a handsome 
return for the cost of the experimental 
work. There are now in a few of our 
larger cities competent engineers who are 
making a specialty of supervising boiler 
plants for a number of firms. 

“This all leads to the fact that the 
management of the boiler room is a prob- 
lem for properly trained men and that as 
the coal burned is a considerable item of 
expense, averaging about fifty per cent 
of the cost of producing power. there is 
more opportunity to save in the boiler 
room than in the engine room with anv 
given equipment. The average boiler 
room is a hot, dirty and otherwise unat- 
tractive place. For these reasons but little 
attention has heen paid to it bv super- 
intendents and operating engineers in 
moderate-sized plants. The boiler rooms 
are managed for the most part by men 
hired not so much for what they know 
as for their ability te do hard work, and 
they get small wages, 
There are, however, some mechanical ap- 
plianees which leave but little to the skill 
of the fireman. 

“The Increasing use of gas and coke 
for domestic, manufacturing and power 


comparatively 


purposes and the centralization of power 
and heating plants tend to relieve cities 
of a large percentage of the smoke now 
being given off by small and ineficient 
heatingyor power plants. Notwithstand- 
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ing the fact that other ways of utilizing 
coal are growing in favor, it will evidently 
be necessary to burn coal in small boiler 
plants for some time to come. These 
coal-burning plants will continue to keep 
the problem of smoke abatement before 
the residents of large cities. It 1s recom- 
mended that to improve the conditions in 
any city a record of all equipment and 
furnaces in the power plants be made, and 
that improvements, methods of operation 
and the kinds of coal used be made a 
special study. It is only by such sys- 
tematic methods that the local problem 
can he solved, as conditions in any one 
city are generally different from those 
in every other city, depending on the 
amount and kind of manufacturing and 
the character of the coal available.” 
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The Niagara, Lockport & On- 
tario Power Company. 


An interesting circular has recently 
been issued giving some of the details of 
the financing of the Niagara, Lockport & 
Ontario Power Company. The company 
has a total outstanding capitalization of 
$11,001,000. Of this, $2,001,000 is com- 
mon stock, $2,000,000 preferred stock, 
$2,000,000 in five-year gold notes and 
$5,000,000 in bonds. 

The property of the company includes 
duplicate trunk transmission lines, each 
of 30,000-horse-power capacity, from the 
Niagara River to Syracuse, N. Y., a total 
distance of 187 miles, together with eight 
branch lines of various lengths. The lines 
are on private right of way, except one of 
the duplicate lines between Rochester and 
Svracuse. 

Machinery Manufacturers’and 
Supply Dealers’ Conven- 
tion. 

A joint meeting of the committees ap- 
pointed from the American Supply and 
Machinery Manufacturers’ Association, 
the National Supply and Machinery 
Dealers’ Association, and the Southern 
Supply and Machinery Dealers’ Associa- 
tion was held at the Hotel Jefferson, 
Richmond, Va., on Friday, January 24, 
to formulate a programme for a joint an- 
nual convention, to be held at Richmond, 
May 13, 14 and 15. The programme 
adopted is devoted almost entirely to mat- 
ters of vital moment to all the interests 
represented. Speakers of international 
reputation will present their views, and 
the speakers drawn from the membership 
of the associations will make addresses on 
live topics of vital importance. 
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Lord Kelvin as an Eiectrical 
Engineer. 


On the occasion of the memorial exer- 
cises in honor of Lord Kelvin, held in the 
Engineering Societies Building, New 
York city, by the American Institute of 
Electrical Engineers, on January 12, one 
of the .most interesting of the addresses 
made was that by Dr. Elihu Thomson, on 
“Lord Kelvin as an Electrical Engineer.” 
This address is reprinted herewith from 
the February proceedings of the Institute: 

“Along the semi-arid eastern coast of 
Spain there is to be seen even to-day a 
very ancient form of ehain pump for ir- 
rigation, kept in motion by animal power 
and bringing up from the well the lifc- 
giving water which confers luxuriance 
upon the surrounding thirsty land, other- 
wise barren and desolate. A wooden wheel 
supports a long belt of cord or rope which, 
wet and in the sunshine, is bleached, and 
scems to possess a silvery lustre. It car- 
ries at intervals along its length earthen 
vessels, successively brought, full and 
dripping, from the well below into the full 
sunlight, suggesting to the poetic fancy 
burnished gold. Now and then it may be 
that a maiden from a habitation near by 
brings a quaint two-handle urn or pitcher 
to this fountain of life, just as was done 
in the eastern countries three thousand 
vears ago. Only after seeing all this did 
Į fully understand the beautiful figurative 
allusion to the close of life in the twelfth 
chapter of Ecclesiastes: 

“Or ever the silver cord be loosed, or 
the golden bowl be broken; or the pitcher 
be broken at the fountain, or the wheel be 
broken at the cistern.’ 

“Then shall the dust return’ to the 
earth as it was: and the spirit shall return 
unto God who gave it.’ 

“A creat fountain of science has ceased 
to flow, the silver cord is loosed, the wheel 
is at rest. 

“In, the recent death of Lord Kelvin 
the world has lost one of the greatest in- 
tellects, a most distinguished student of 
science, whose attitude was, in spite of his 
eminence, always that of great modesty. 
We knew him as the unequaled mathe- 
matician and physicist, who was also an 
electrical engineer of the highest type. 

“Withal his disposition was of the most 
kindly, his personality most lovable. Even 
to the end of his long and active life of 
more than fourscore years, his mind was 
clear; he did not pause in interest; his 
powers of dealing with abstruse problems 
did not flag. To those who have had the 
privilege of personal contact with him, he 
was full of inspiration, keenly alive to 
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the value of all advances, giving freely of 
his great store of knowledge. His love for 
science was only matched by -his mastery 
of its means and methods. 

“Others will speak of his lifelong mathe- 
matical and physical work, his contribu- 
tions to navigation, and his pioneer elec- 
trical engineering in connection with sub- 
marine cables. His cable work was in- 
deed electrical engineering of a high type. 
It will be my part to draw attention to 
those other phases of his work which link 
him closely with the later developments in 
the electrical field. I can not at the out- 
set forbear to say that in Lord Kelvin 
were united a deep devotion to science, as 
such, the so-called pure science, and to the 
applications of science in industry or en- 
gineering. Let his life and work be ever 
a standing rebuke to those who, few 
though they now be, forgetting the very 
dependence of pure research upon the 
growth of civilization, as a consequence of 
advance in applied science and material 
resources, affect to find superior or excep- 
tional merit only in scientific results which 
are not of practical use. To the man of 
true genius, such as Lord Kelvin was, the 
passion for accomplishing things is no 
more sordid when employed on engineer- 
ing problems than in pure rescarch, and 
the two are mutually dependent. 

“If we consider the work he did in de- 
sign and working of cables, studies of 
capacity and self-induction and the deli- 
cate instruments to be used therewith, pro- 
totypes of later forms, can we not discover 
in the great man who has passed from 
among us the father of modern electrical 
engineering? History shows that this 
early work was full of trials, disappoint- 
ments and difficulties, all arising from me- 
chanical causes, inexperience of men in 
the making and handling of the cable and 
the machinery for its manipulation—over- 
come at last hv a perseverance noble in 
itself. It is too often the case that with 
new enterprises not only the thing itself 
but a favorable environment must be 
created. Neither men, nor tools, nor ma- 
terials, nor methods exist, or are to be had 
for the asking. The pioneer has often 
perforce to cut his cloak to the cloth, and 
not the cloth to the cloak. James Watt 
had to be satisfied with engine cylinders 
which did not vary more than a‘ quarter of 
an inch in bore from one end to the other, 
and, so it is said, with a piston packing of 
old felt hats. So it was when iron wire, 
cast-iron or highly hysteretic stove-pipe 
sheet, the latter laboriously fashioned 
without the modern punch press, for dyna- 
mo armatures, had to bring what content 
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they could to pioneers who knew better, 
but then could only wish. But this is a 
digression, and it is only made as an as- 
sistance to the perspective in appreciating 
disadvantages, looking back from the pres- 
ent age of highly developed materials, 
methods, skill and special tools. It was 
characteristic of Lord Kelvin’s inventive 
engineering that his conceptions were 
complete, and when fully worked out 
gave excellent results in practice. Later 
work could only affect minor details, and 
even these he often provided for. He 
scemed mentally to pursue a problem to 
the end, and with the result that nothing 
more could be added later. 

“Dr. Nichols may deal with his early 
interest in the establishment of proper 
units and standards of electrical meas- 
urement, and his connection with the 
Electrical Standards Committee of the 
British Association for the Advancement 
of Science in 1861 and later, which took 
upon itself the task of establishment of 
the c. g. s. system. 

“It is not surprising that practically 
throughout his life he gave much atten- 
tion to the revising of electric measuring 
instruments and methods of measurement. 
His absolute electrometer of 1855, fol- 
lowed by the quadrant electrometer, his 
graded galvanometers of the early period 
of electrice lighting and power, his elec- 
trostatic voltmeters and his later Kelvin 
balances attest his interest, activity and 
success. Some of these are lasting monu- 
ments to his science and skill; valuable 
alike to the physicist and electrical engi- 
neer. 

“His visit to the Centennial Exhibition 
of 1876 was rendered notable from the 
fact that he was one of the first to listen 
to the speaking telephone of Bell, there, 
I believe, originally shown privately, and 
was the most distinguished witness of the 
reality of its powers. 

“It may be of interest to engineers to 
recall the fact that in the early eighties 
Lord Kelvin, then Sir William Thomson, 
made notable inventions in dynamo ma- 
chines and took out patents thereon, one 
of which at least, dated December 26, 
1881, was used, together with improve- 
ments made by the well-known pioneer 
engineer, Ferranti, in the Ferranti-Thom- 
son alternating-current machine. It had 
a disc armature composed of a zigzag tape- 
winding without iron. This machine ex- 
isted about 1884 in sizes up to 400 kilo- 
watts’ capacity, an unusual output for the 
time. It was constructed to give 2,000 
amperes at 200 volts and light about 5,000 
incandescent lamps. The introduction of 
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higher voltages and transformers neces- 
sitated remodeling which removed the 
characteristic zigzag winding from the 
subsequent great Ferranti generators of 
the Deptford plant. 

“From the early Atlantic cable success 
it followed that in any large cable enter- 
prise subsequent thereto Lord Kelvin 
should be consulted. Similarly his great 
and well-merited reputation brought like 
responsibilities in other directions. Upon 
the first serious proposal to utilize the 
power of Niagara in electrical work he 
was made one of the International Com- 
mission, composed of a number of the 
most eminent scientists and engineers, 
which in 1891 was charged with the duty 
of deciding upon the methods to be fol- 
lowed, and which finally shaped the work 
of the Niagara Construction Company. 
The wisdom of the decisions then made 
has been amply demonstrated in later 
vears. There was at first some question 
as to whether direct currents or alternat- 
ing currents should be generated and 
transmitted. The disposition of the 
water-wheels, the governing of the same, 
the type of dynamo construction to be 
emploved, generator voltage, ratios of 
transformation, frequency, number of 
phases and other matters of more or less 
importance required definite selection. 

“Tt must be remembered that the original 
Niagara plant was created, not copied 
from existing practice, and therefore was 
a pioneer enterprise in all substantial re- 
spects. Nothing here said can detract 
from the great courage and merit of the 
able engineers who were entrusted with 
the actual construction and installation of 
the plant. A few words may be said as to 
the attitude taken by Lord Kelvin eon- 
cerning the utilization of Niagara power 
to the detriment of the sublime spectacle 
of the falls itself. If I interpret him 
rightly he said in effect that, in his view, 
there was just as much, or more, sublim- 
ity, romance or poetry, as exists in a mad 
rush of waters over a precipice, in the 
establishment of a great community mak- 
ing valuable and beautiful products by 
electric power to enrich the whole world 
and add to its resources; in the super- 
sedure of oxygen-consuming lamps by 
beautiful electric lights in all the sur- 
rounding territory; in the prevention of 
the smoke nuisance on railways and in 
cities miles away, with the incidental sav- 
ing of fuel for the use of future genera- 
tions. If this expresses his attitude it 
is one in which I can heartily concur. 
Niagara in daylight and in full flow is 
indeed a sublime spectacle to be preserved, 


it seems to me, unchanged, provided the 
sacrifice is not too great, for it has some 
of the elements of a great conflagration, 
and moreover it runs on unseen, through 
fog and night, even the long dark nights 
of our winter season. 

“In bringing to a close this necessarily 
brief and inadequate statement of the con- 
nection of Lord Kelvin wifh electrical 
engineering proper, it may be of inter- 
est to recall some incidents of a more 
personal nature. It will be remembered 
by those who attended the Electrical Con- 
gress held in Philadelphia in 1884 on the 
occasion of the Electrical Exhibition there, 
that the opening address was made bv 
him. It was not a large body, but com- 
posing it were many who are still with us. 
It was my good fortune to again meet 
Lord Kelvin in London in 1889, when, as 
a youthful president of this Institute, then 
indeed itself youthful, barely out of its 
swaddling clothes, I endeavored to fitly 
represent it in a speech at the gathering 
and banquet of notables and engineers of 
Great Britain and the visiting American 
body, in the Guildhall; a combined audi- 
ence of about 600. I interpreted as a com- 
pliment to our yonng Institute, through 
myself as its official head, an invitation 
to visit Sir William Thomson at Glasgow. 
But my plans had been made, and time 
was limited, so that to my lasting regret 
I was unable to accept. But I now cher- 
ish as a memory of him one meeting of 
a few hours in 1897 which came about 
quite unexpectedly. Lord Kelvin, who 
was accompanied by his devoted wife, 
Lady Kelvin, visited this country in that 
year, and incidentally made a tour of 
inspection of the shops of the General 
Electrice Company at Schenectady. Dur- 
ing this visit those who were with him 
had an opportunity of discovering his 
striking ability to seize upon the es-ential 
points of a structure, to remark his in- 
cisive questions, his quickness and clear- 
ness of apprehension, and his untiring in- 
terest and appreciation, during some 
strenuous hours. It was a genuine sur- 
prise to us who were with him that in 
spite of his burden of seventy-three years 
his mind had retained ita alertness and 
vigor. 

“On the trip about the shops he carried 
a note-book and made frequent memo- 
randa. Some years after this Mr. E. W. 
Rice, well known to you, visited Lord Kel- 
vin at Glasgow, when at once the note- 
book was produced, the items of informa- 
tion gone over, and Mr. Rice was .ques- 
tioned as to later developments which were 
carefully noted, in order to bring the mat- 
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ters up to date. In the afternoon of the 
same day I had the satisfaction of finding 
that I was to be a fellow traveler on the 
train to Boston, which arrived there in the 
evening. It is a trip which I have made 
very many times, and it has generally 
secmed long and tedious, but not at all so 
on that occasion. It seemed to me too 
short. Our talk ranved from details of 
construction of coils of measuring instru- 
ments to the age of the earth, and the 
nature of ether and matter. Even at the 
end of the usually tiresome journey, late 
in the evening, his interest did not abate, 
for even at the late hour he insisted on 
visiting the then recently constructed 
Boston subway before going to his hotel. 
Lady Kelvin gently protested that he 
must be too tired, but accompanied him to 
the subway. To one of his nature nothing 
that interested him could produce fatigue. 
The great charm about him was his sim- 
plicity of manner and entirely honest at- 
titude as to truth. When he did not know 
he had no hesitation in frankly saying so, 
and secking for information. Later on 
it fell to my lot to speak some words of 
appreciation at the meeting held in his 
honor at Columbia University in 1902, on 
the occasion of his last visit here. 

Iie had been the recipient of numerous 
high honors. Ie was one of our very 
small list of honorary members, and I am 
conscious that nothing which I may say 
could add to the esteem, I might almost 
say veneration, in which he has been held 
by all who have known him or known of 
him. Yet I am thankful to have had this 
opportunity to express appreciation of him 
in connection with certain phases of his 
long and wondrously active carcer. 

P ee 
Engineers’ Club of Philadel- 
phia Elects Officers. 

At the regular meeting of the Engi- 
neers’ Club of Philadelphia, held on Feb- 
ruary 1, a paper was read by Joseph W. 
IIunter, State Highway Commissioner, on 
“Engineering Problems in Road Construc- 
tion.” 

The annual election of officers was held 
on January 18, when the following officers 
and directors were elected for the ensuing 
year: President, H. W. Spangler; first 
vice-president, W. P. Dallett; second vice- 
president, Washington Devereux; third 
vice-president, W. P. Dallett; second vice- 
tary, H. G. Perring; treasurer, George T. 


Gwilliam; directors, J. T. Loomis, Emile 
Perrot, Francis Head, J. W. Ledoux, J. O. 
Clarke, Henry H. Quimby, William S. 
Twining, James Christie, H. P. Cochrane, 
Richard G. Develin, Henry Hess and F. E. 
Dodge. 
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An Industrial Chamber of 
Horrors. 

The American Museum of Safety De- 
vices, Which is organized for the purpose 
of assembling the best methods and de- 
vices for protecting workers in mining, 
transportation, textile, building trades, 
agriculture and varied industries, an- 
nounces that a large insurance company 
is installing an entire section which will 
be called “The Industrial Chamber of 
Horrors.” This will show parts of boil- 
ers that have burst, elevator chains and 
cables that have broken, defective bolts 
and nuts, together with many of the perils 
of which the general public is usually ig- 
norant. From Germany there will be an 
exhibit of vials filled with iron, steel, cop- 
per, coal, wood and other dusts that are 
common in various occupations. In con- 
nection with this exhibit will be photo- 
graphic microscopic sections of organiza- 
tions affected by these different dusts, so 
that the effect of each may be studied. 
Wax models illustrating ‘the effect of in- 
dustrial poisons on various parts of the 
anatomy will also be shown. 

On Tuesday evening, February 11, a 
meeting will be held at Cooper Union, 
New York city, under the auspices of the 
American Museum of Safety Devices, with 
the Reverend H. C. Potter presiding. Ad- 
dresses will be made by the Honorable 
Carroll D. Wright, Rabbi Stephen S. 
Wise, Alfred J. Boulton, Reverend Percy 
S. Grant, Dr. Josiah Strong, Dr. Wilham 
H. Tolman. 


The Central Electric Railway 
Association. 


The convention of the Central Electric 
Railway Association was held at Dayton, 
Ohio, January 22 and 23. The following 
officers were elected: President, F. D. 
Carpenter, gencral manager Western Ohio 
Railway Company; first vice-president, A. 
Anderson, general manager Indianapolis, 
Columbus'& Southern Traction Company ; 
second vice-president, F. J. J. Sloat, divi- 
sion manager Ohio Electric Railroad Com- 
pany; treasurer, W. F. Milholland, secre- 
tary and treasurer Indianapolis Traction 
and Terminal Company. 

One of the most interesting features of 
the convention was the report of the 
standardization committee on “Funda- 
mental Brake Rigging,” by R. C. Taylor. 
The recommendation of the committec 
was that the members of the association 
adopt on their lines a uniform system of 
braking gear by which the braking power 
will be greatly increased and the danger 
of collisions diminished. 
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The trattic managers held a session on 
January 23 and prepared a plan of or- 
ganization and articles of association. 
F. D. Norveil, chairman of the commit- 
tee on traffic organization, reported to 
the Central Electric Railway Association 
that the traffic managers would form an 
association. The articles will be submit- 
ted to the managers of the roads before 
final organization is effected. 


—_—_-@-—___— 


Transportation Routes and 
Systems of the World. 

The Bureau of Statistics of the Depart- 
ment of Commerce and Labor has issued 
a map entitled “Principal Transportation 
Routes of the World.” This shows the 
chief railway lines and water routes of 
the entire world, the distances from port 
to port across all oceans and seas, and 
carries with it a marginal table showing 
the distances from New York, New Or- 
leans, San Francisco and Port Townsend 
to each of the principal ports of the world, 
and from many of the other cities of the 
United States to those four initial coast 
ports. 

This map shows that the principal rail- 
ways of the world are chiefly located in 
the temperate zone. The total length of 
the railway lines of the world is given in 
the document which accompanies the map 
at 567,000 miles. In some cases, how- 
ever, these figures are for 1900, and it 18 
approximated that the mileage at the 
present time is 600,000 miles, of which 
two-fifths is found in the United States. 
Of the 600,000 miles of railway in the 
world, about ten per cent is found m 
strictly tropical territory, and no more 
than fifteen per cent within what would 
be termed tropical and sub-tropical area. 
The greatest length of railway lines in any 
tropical country is that of India, includ- 
ing Burma, with 30,000 miles; while 
tropical and sub-tropical South America 
has 15,000 miles; tropical and sub-tropical 
Africa, 14,000 miles; Mexico and Central 
America, 13,500 miles; the West Indian 
Islands, 2,500 miles, and the Dutch and 
French possessions of the tropical Orient, 
about 1,500 miles each. North America 
has approximately 260,000 miles of rail- 
way, of which 225,000 miles are found in 
the United States. Europe, as a whole, 
has about 190,000 miles. Asia has 52,000 
miles; Africa, 17,000 miles, and Austra- 
lia and the adjacent islands of Oceanica, 
17,500 miles. The estimated cost of con- 
struction or capital cost of principal rail- 
ways is given, for Europe, at $21.000,- 
000,000 for 176,000 miles, for which sta- 
tistics are available. Figures of $12,000,- 
000,000 are given for 213,000 miles, for 


which figures are available, in the United 
States. 
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BOOK REVIEWS. 


“Specifications and Contracts.” J. A. L. 
Waddell. New York. Engineering News 
Publishing Company. Cloth. 174 pages. 


6% by 9% inches. Furnished by the ELEC- 
TRICAL Review for $1. 


This work is based on a lecture deliv- 
ered by the author to the senior class of 
the Rensselaer Polytechnic Institute, in 
which he explained the function of the 
specification and the contract, and dis- 
cussed the best forms for these instru- 
ments, showing why these were suitable 
and what should be covered in each docu- 
ment. These points were illustrated by 
quotations from notable specifications and 
contracts, and emphasis laid upon those 
features, the neglect of whch leads to un- 
satisfactory bidding or unplaced responsi- 
bility. The book is an illuminating and 
instructive discussion of this important 
part of engineering work. It is arranged 
so that quick and ready reference to dif- 
ferent parts which may come up can easily 
be made by means of side headings. As 
an appendix to the main part of the book 
are some notes on the law of contracts, by 
John Cassan Wait, which contain a great 
deal of valuable information for the engi- 
neer. 

“The Mechanical Design and Construction 


of Commutators.” R. Livingstone. New 
*York. D. Van Nostrand Company. Cloth. 
%4 pages. Illustrated. 51; by 815 inches. 


Furnished by the ELectricaL Review for 
$2.25. 


This book is intended principally for 
draftsmen and engineers engaged in the 
design of electrical machinery, but at 
the same time it is an excellent example 
of the application of mechanics to prac- 
tical design. The author first discusses 
the stresses in commutators, beginning 
with those of the V-ring type, following 
this a discussion of shrink-ring commu- 
tators and then taking up other special 
types. He gives an elaborate study of 
the mechanics of the problem and then 
shows how the formula deduced in this 
way may be simplified advantageously. 
The fact that the student has been carried 
through a complete study prevents him 
from losing confidence in the short meth- 
ods which are so widely used in actual 
design. The study is illustrated by de- 
scriptions of standard designs as employed 
by well-known makers. This book should 
be of much value to those called upon to 
design commutators. 

“An Introductory to the Study of Elec- 


trical Engineering.” Henry H. Norris. 
New York. John Wiley & Sons. Cloth. 
404 pages. Illustrated. 6 by 9 inches. Fur- 


nished by the EvecrricaL REVIEW for $2.50. 

Professor Norris believes that it is espe- 
cially important for the student of engi- 
neering to approach the subject with some 


m< 
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personal knowledge of the things and 
phenomena which he is to study, and that 
he should have this knowledge before any 
reasons for them should be given. He 
believes that by using the knowledge the 
student has of electric lamps, electric 
cars, the telephone and other similar ap- 
plications of electricity, a solid basis 
for a general survey of the entire field 
of electrical engineering is secured. This 
is the plan of the present work, which is 
mainly descriptive. It opens with an in- 
troductory chapter explaining briefly the 
applications of the electric motor, the vari- 
ous types of electric lamp, electrochemical 
action and transmission of intelligence. 
This is followed by a brief review of the 
history of electrical development. Next 
there is a chapter discussing the funda- 
mental electrical and magnetic quantities. 
The materials employed in electrical engi- 
neering are then taken up, from which 
the author passes to a discussion of elec- 
tric circuits and magnetic circuits, which 
is followed by chapters on the construc- 
tion of electric generators and transform- 
ers. The author then discusses the appli- 
cation of these devices in actual practice, 
beginning with the power station and 
then taking up the apparatus for utilizing 
the power which the former distributes. 
As previously stated, the work is mainly 
descriptive, and is intended as the founda- 
tion for a further analytical study for 
those students who intend to make a spe- 
cial study of electrical engineering. 


“Electrical Traction.” Ernest Wilson and 
Francis Lydall. Vol. i—Direct Current. Vol. 
fi—Alternating Current. New York. Long- 
mans, Green & Co. Cloth. Vol. i, 476 pages. 
Vol. ii, 328 pages. Illustrated. 6 by 9 
inches. Furnished by the ELECTRICAL RE- 
VIEW for $4. 


This work is based on a revision of 
Professor Wilson's earlier treatise on 
electrical traction. The advances which 
have been made have, however, necessi- 
tated rewriting the book completely, thus 
producing what is practically a new work. 
The treatment is largely descriptive. 
Vol. i gives a brief discussion of the 
street-railway motor and its characteristic 
behavior, after which controlling appa- 
ratus is taken up, the principles emploved 
and the apparatus itself being described. 
From this the author passes to details of 
the car equipment, a discussion of the 
rolling stock, of the track, systems of 
distribution, generating stations and re- 
pair shops. He then takes up a discus- 
sion of the various methods of controlling 
motors, including the proposed regencra- 
tive systems. Vol. i closes with a dis- 
cussion of the energy consumption on 
direct-current railways, feeder systems 
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and substations. Vol. ii, which is given 
up to alternating-current traction, and 
devotes more space to the fundamental 
principles upon which alternating-current 
motors depend and to the design of such 
motors, since this is a subject which has 
not been so thoroughly gone into as has 
the corresponding study of direct-current 
motors. Along with the study of the vari- 
ous alternating-current railway systems, 
typical applications of these systems are 
described. These include the European 
polyphase installations and the various 
single-phase equipments in this country 
and elsewhere. The latter part of the 
volume is devoted to single-phase com- 
mutator motors, the theory of their opera- 
tion, the methods of construction and 
their performance. The methods of con- 
trol and the apparatus used for this pur- 
pose are also described with considerable 
detail. The two volumes constitute a 
fairly complete discussion of the art of 
electric traction as it exists at present. 


“Practical Physics.” A laboratory man- 
ual for colleges and technical schools. W. 
S. Franklin, C. M. Crawford and = Barry 
MacNutt. New York. The Macmillan) Com- 
pany. Vol. imPrecise Measurements in 
Mechanics and Heat. Vol. ii—Elementary 
and Advanced Measurements in Electricity 
and Magnetism. Cloth Vol i, 176 pages. 
Vol. il, 160 pages. Illustrated. 6 by 9 
inches. Furnished by the Etrerricat Re- 
vVirw. for $1.25 each. 


The scheme followed in this manual is 
that of giving the student a series of more 
or less distinctly theoretical problems 
based upon experimental data which they 
With this idea in 
view a number of exercises are set, the 


themselves obtained. 


object of each is explained concisely, and 
Instructions are given for carrying out 
the computations and deriving the results. 
In the introduction to vol. i there is a 
general discussion of the object of the 
laboratory work, the proper way of taking 
observations and preparing reports of 
errors, the use of curve sheets and other 
assistants to the work. This volume con- 
tains sixty-one exercises, beginning with 
practice with a simple vernier and ad- 
vancing through the different measuring 
instruments to the balance, the thermom- 
eter, the clock, the pendulum, the water- 
meter and the other similar devices. 

Vol. ii contains a chapter giving gen- 
eral directions for the use of electric ap- 
paratus in which the principles of tech- 
nical instruments are described. This 
volume is in four parts: the first giving 
simple experiments in electricity and 
magnetism, beginning with resistance 
measurements by means of a galvanometer 
and carrving the student through the use 
of the various types of bridge, galvanom- 
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eter, etc. This section is followed by ad- 
vanced electrical measurements, beginning 
with the standardization of instruments, 
which is followed by the measurement of 
specific resistance and magnetization and 
a few electrolytic experiments. The 
ground covered is that usually given in 
the first year’s college physics. A valu- 
able feature of these manuals is the clear 
explanation why the manipulation must 
be carried out as is described. Too fre- 
quently this is not done, so that the stu- 
dent is apt to neglect his instructions, re- 
sulting, of course, in the failure of the 
experiment. 
—_—__<-@—__—_- 


Meeting of the American 
Street and Interurban Rail- 
way Engineering Associa- 
tion. 

A meeting of the American Strect and 
Interurban Railway Engineering Associa- 
tion was held at headquarters, in New 
York city, on January 30 and February 
1. The object of the mecting was to out- 
line the work of the various committees 
for the ensuing year, and the work of the 
Standardization Committee was taken up 
first. This committee was instructed to 
continue with the work agreed upon last 
year and, in addition, to take up the fol- 
lowing group of subjects: “Standard 
Height of Couplers for City Cars,” 
“Standard Height of Couplers for Inter- 
urban Cars,” “Standard Automatic 
Couplers for Interurban Cars and Radial 
Draft Rigging,’ “Standard Height of 
Platforms, “Standard Height of Car 
Steps,” “Bumpers.” 

A committee of five was appointed on 
“Economical Maintenance.” This com- 
mittee was instructed to consider the 
question of what is the most economical 
method of maintenance, whether taking 
into consideration the present only or 
looking into the future. 

The Committee on Control was in- 
structed to continue the present line of 
work and, in addition, to consider the 
question of the proper method of con- 
trolling the rate of acceleration. 

A committee of five was appointed to 
look into the matter of power generation 
and boiler-room instruments. 

A committee of five was also appointed 
to look into the question of power dis- 
tribution. 

The committees on Maintenance and 
Inspection of Electrical Equipment, on 
Way Matters, on Operating and Storage 
Warehouse Designs and Rules for the 
Construction of Car Houses, and the 
Committee on Car and Car House Wir- 
ing, were instructed to continue their 
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work and take up such additional sub- 
jects as might be relevant to their ap- 
pointments. 

Meetings were also held by the Claim 
Agents’ Association and the Accountants’ 
Association. 

— 0 
Organization Meeting of the 
American Street and Inter- 


urban Transportation and 


Traffic Association. 


At the Atlantic City convention of the 
American Street and Interurban Railway 
Association a resolution was adopted sug- 
gesting the organization of an affliated 
association which would be committed to 
lines of work pertaining to transportation, 
traffic and general operation. The execu- 
tive committee was requested to take such 
steps as might be desirable to encourage 
the formation of such an organization. 
Subsequently a committee on organization 
was appointed, and several meetings have 
been held since that time. 

On January 30 a meeting was held at 
the headquarters of the association in the 
Engineering Societies Building, New 
York city, with W. Caryl Ely acting as 
chairman. The first order of business 
was the adoption of a constitution and 
by-laws, after which a nominating com- 
mittee was appointed and a programme 
committee for the 1908 convention. Upon 
reconvening in the afternoon the nomi- 
nating committee reported nominations 
which were unanimously accepted, as fol- 
lows: President, C. Loomis Allen, Utica, 
N. Y.; first vice-president, R. I. Todd, 
Indianapolis, Ind.; second vice-president, 
George L. Radcliffe, Cleveland, Ohio; 
third vice-president, A. W. Warnock, 
Minneapolis, Minn.; secretary and treas- 
urer, B. V. Swenson. Executive Commit- 
tee: G. W. Parker, Detroit, Mich.; H. C. 
Page, Springfield, Mass.; N. W. Bolen, 
Newark, N: J.; H. A. Davis, Nashville, 
Tenn. 

— 0 
Executive Committee Meeting 
of the American Street and 

Interurban Railway Asso- 

ciation. 

The regular midwinter meeting of the 
executive committee of the American 
Street and Interurban Railway Associa- 
tion was held in New York city on Janu- 
ary 31. Those present were: C. G. 
Goodrich, president; James F. Shaw, W. 
Caryl Ely, A. W. Brady, F. R. Henry, 
T. N. McCarter, C. S. Sergeant, F. G. 
Simmons, H. R. Goshorn, B. V. Swenson, 
C. Loomis Allen, H. M. Littell and H. H. 
Vreeland. 
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The secretary, B. V. Swenson, an- 
nounced that the active membership on 
January 30 was 244 street and interurban 
railway companies, and the associate mem- 
bers on the same date consisted of 184 
individuals. 

It was announced that invitations had 
been received for the 1908 convention 
from the Asbury Park Convention 
League, the Atlantic City Hotel Men’s 
Association, and from the Denver City 
Tramway Company, the Denver Con- 
vention League, the mayor of Denver 
and the acting governor of Colorado. It 
was finally decided to leave this matter 
in the hands of a committee with power 
to act, subject to the approval of the 
president. This committee consists of 
James F. Shaw, chairman; Arthur W. 
Brady, Frank R. Henry and B. V. Swen- 
son. It is expected that this committee, 
in conjunction with a similar committee 
from the Manufacturers’ Association, will 
investigate the entire matter and make a 
report to the president some time be- 
tween now and the first of April. 


— 0M 
Annual Dinner of the Ameri- 
can Institute of Electrical 
Engineers. 


The annual dinner of the American In: 
stitute of Electrical Engineers will be held 
at the Waldorf-Astoria, Thirty-fourth 
street and Fifth avenue, New York city, 
on the evening of Wednesday, February 
19, at seven o'clock. Carrying out the 
idea established upon former occasions, 
the feature of the dinner this year will 
be the tribute rendered by the speakers to 
the relation of the electrical engineer with 
public service corporations. The occasion 
will be designated as the “Public Service 
Dinner,” and among the speakers who 
have promised responses to toasts are 
Inany men prominently identified with 
public service utilities, either as members 
of commissions or operating heads of large 
utilities organizations. 

The price of the dinner will be five 
dollars, not including wine or cigars. A8 
usual, ladies will be present. Guests will 
be seated at small tables accommodating 
eight persons. 

—__<@—<—_____ 


Rossiter, MacGovern & Com- 
pany upt. 

A petition in bankruptcy has been filed 
against Rossiter, MacGovern & Company, 
dealers in second-hand electrical machin- 
ery, New York city. Frederick P. Bell- 
amy has been appointed receiver, and has 
been authorized to conduct the business 
for thirty days. 
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The Sanitary District of Chicago’s Hydroelectric Develop- 
ment on the Chicago Drainage Canal. 


HYDROELECTRIC power devel- 
A opment has just been completed 

by the Sanitary District of Chi- 
cago, Ill., on the Chicago Drainage Canal, 
with a present capacity of 16,000 horse- 
power, and having an ultimate capacity 
of 30,000 horse-power. The power de- 
velopment is located between Lockport 
and Joliet, Ill., not far from the former 
city. The primary object of the Chicago 
Drainage Canal is to divert the flow of 
sewage from Lake Michigan, purifying the 
water supply of the city of Chicago. The 
canal extends from Robey street and the 
Chicago River, Chicago, to Lockport, a 
distance of twenty-nine miles, where it 
discharges into the Desplaines River. 
This river is an affluent of the Illinois 
River, which empties into the Mississippi 
River. 

The Illinois Legislature enacted a law 
creating the Sanitary District of Chicago 
in 1889, and the work on the Sanitary 
and Ship Canal was started September 3, 
1892, and on January 2, 1900, water was 
turned in. The canal filled in thirteen 
days. Its minimum depth is twenty-two 
feet. The channel is partly cut through 


channel is through earth and hard mix- 
ture. This section is 202 feet at bottom 
and 200 feet at the water line. From 
Willow Springs to Lockport, fifteen miles, 
the channel is through rock, 160 feet at 
bottom and 162 feet at water line. The 


EDWARD B. ELLICOTT, 
Electrical Engineer, Sanitary District of Chicago. 


depth of the rock cutting in this section 
averages thirty-five feet. The grade of 
the channel is one and one-eighth inches 
to the mile through earth sections and 


of the most interesting features of the 
work of construction was the diversion 
of the Desplaines River. As the plans 
provided that the channel should follow 
the bed of the river, it became necessary 
to excavate a new channel for the Des- 
plaines River about thirteen miles in 
length. The new channel parallels the 
main channel throughout the distance 
mentioned, but about nineteen miles of 
levee was necessary in order to divert the 
waters of the Desplaines watershed from 
the Sanitary and Ship Canal. At the 
head of the diversion it became necessary 
to provide a safety valve in the form of 
a spillway, to allow surplus water to flow 
toward Chicago. This spillway will be 
dispensed with when arrangements have 
been perfected for carrying the entire 
flood waters of the Desplaines River 
through Joliet. 

In 1903 the city of Chicago and the 
trustees of the Sanitary District com- 
bined to secure legislation providing for 
the raising of funds by means of a special 
tax, and the development of power was 
started in 1904. The original plans for 
the canal were enlarged so as to provide 
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Dam. THERE 18 300,000 CuBic Feet oF WATER PER MINUTE Passing OVER THE DAM. 


glacial drift and partly through rock. 
From Robey street, Chicago, to Summit, 
TIL, a distance of about eight miles, the 
channel i 18 110 feet at the bottom and 198 
feet at the water line. From Summit to 
Willow Springs, about five miles, the 


three and one-quarter inches through the 
rock sections. 

The total amount of excavation includes 
28,500,000 cubic yards of glacial drift and 
12,910,000 cubic yards of solid rock, an 
aggregate of 41,410,000 cubic yards. One 


for a ship canal as far as the power-house. 
Arrangements have been made for locks 
to be built later on, and canal locks are 
now provided for locking boats twenty- 
two feet wide and 100 feet long, from the 
channel to-the tail-race, which terminates 
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in the Desplaines River at Joliet. From 
Joliet the Illinois & Michigan Canal 
makes available the Illinois River. 

With plenty of funds available for the 
work, expense has not been spared to se- 
cure the best engineering talent and pur- 
chase the most modern apparatus. 

A dam is formed across the canal by 
the power-house, controlling works and 
ship lock, which are placed side by side. 
Fig. 1 is a view of the power-house from 
the down-stream side, showing the end of 
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ing over the movable dam. Fig. 2 shows 
one of the lock gates, which gives a lift 
of fifty-two feet and is probably one of 
the deepest locks in the world. 

The power-house is 385 feet long, sev- 


centy feet wide and forty-seven feet high. 


The channel retaining walls are forty feet 
high, and bring the water level very nearly 
to the top of the building on the receiv- 
ing side, the turbines being served by a 
fall of almost thirty-four feet. The tur- 
bines are located in chambers at the floor 
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of water in the canal the controlling works 
are equipped with seven metal sluice-gates 


Fig. 4.—Sanitary DISTRICT or CHICAGO. 


the line, the locks and movable dam. At 
the time of making this picture 300,000 
cubic feet of water per minute was pass- 


View oF 4,000-KILOWATT GENERATORS, WITH WATER-WHEELS IN ADJOINING CHAMBERS. 


level, and discharge through auxiliary 
chambers to the tail-race. 


For the purpose of regulating the flow 


and a bear-trap dam. The sluice-gates 
have a vertical play of twenty feet and 
openings of thirty feet each. The bear- 
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trap dam has an opening of 160 feet and 
an oscillation of seventeen feet vertically. 
The controlling works are operated by ad- 
mitting water through conduits controlled 
by a valve. 

Fig. 3 is a view of the power-house from 
the up-stream side, showing the fender 
wall used to ward off ice and other ma- 
terials which would fill up the racks. The 
concrete guard or fender protecting the 
forebay from floating ice and other ma- 
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The material for the construction of 
the foundations and the power-house was 
obtained from the excavation, and the 
plant is built on solid rock, the various 
structures being constructed of concrete. 
No combustible material of any kind was 
used in the construction of the power- 
house. 

The present installation in the power- 
house consists of four 4,000-kilowatt, 
three-phase, sixty-evele, alternating-cur- 


Fic. 5.—SANITARY District oF Cuicaco. View oF Exciter UNITS. 


terial is built at an angle across the chan- 
nel. The arches of this fender are four 
feet below the surface, and the structure 
lies directly in front of the wheel pits, 
diverting to the bear-trap dam discharg- 
ing below the power-house such ice and 
debris as might imperil the racks. The 


Fia. 7.—ViEw OF TRANSFER Boarps IN Power-Hovze. 


Wheel chambers proper are protected by 
ice racks extending the length of the 
power-house. Debris that might enter the 
forebay and flow against these racks is 
passed over a smaller dam, also discharg- 
ing below the power-house. 


rent generators, and two 350-kilowatt, 
direct-current exciter units, built by the 
Crocker-Wheeler Company, of Ampere, 
N. J. The four alternators and the two 
exciter sets are driven by Wellman-Seaver- 
Morgan Company's horizontal water- 
wheels, and a fifth alternator for which 


provision is now being made is to be 
driven by a horizontal turbine built by the 
S. Morgan Smith Company, of York, Pa. 
The power-house is designed for the ulti- 
mate installation of eight 4,000-kilowatt 
generators and three 350-kilowatt exciter 


223 


units. The horizontal water-wheels driv- 
ing the alternators are rated at 6,000 
horse-power, and the exciter water-whecls 
are rated at 600 horse-power each. 

The 4,000-kilowatt alternators are of 
rigid construction, with frames of the 


Fia. 6.—ViEw oF Two or THE Five BANKS OF 
1,333-KILOWATT TRANSFORMERS, 


box type, and emploving features which 
are of particular merit in an installation 
of this character. The stator laminations 
are punched with partly closed. slots, per- 
initting the use of solid pole shoes. 
Threaded conductor windings placed in 
substantial insulating tubes are inserted 


Fic. 8.—Bus-Bak COMPARTMENTS AND REMOTE CENTRAL Ruxostata. 


in the slots. The excellent insulation obh- 
tainable with this form of winding makes 
the rotor windings accessible without shift- 
ing the rotor axially. The distance be- 
tween bearings makes possible a ehort. 
rigid shaft. The rotor consists of a solid 
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casting split in two parts, firmly bolted 
together. The poles and pole shoes are 
securely bolted to the circumference of 
the rotor. Flat copper conductors, wound 
on edge, are used for the rotor windings. 
This insures a radiating surface on every 
turn of the winding. Uniform tempera- 
tures are secured throughout, due to these 
features and the ventilated type of stator 
core and housing. Fig. 4 is a view of the 
alternators, and Fig. 5 a view of the 
exciter units. 

There are five banks of transformers, 
each bank containing three single-phase 
oil and water-cooled, 1,333-kilowatt trans- 
formers made by the General Electric 
Company, Schenectady, N. Y. This com- 
pany also furnished the switchboards, 
high-tension switches and _ lightning-ar- 
rester equipments. Each transformer is 
guaranteed to operate safely under an 
overload of twenty-five per cent. Fig. 6 
shows two banks of these transformers. 

The generators are arranged along the 
north side of the power-house, the water- 
wheel for each machine occupying an ad- 
joining chamber. The space devoted to 
the generators and water-wheels occupies 
an area 385 feet by thirty-five feet. This 
space is served by a forty-ton electric 
crane. The opposite side of the power- 
house is occupied by the switchboards, 
transformers, bus-bars, oil-switches, cir- 
cuit-breakers, lightning-arrester apparatus 
and other details of service. The trans- 
formers are located directly behind the 
service boards on the ground floor, and in 
two galleries above the ground floor are 
located the main switchboard, field 
switches, disconnecting switches, oil 
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Fra. 11.—Vrew or REMOTE-CONTROL CIRCUIT-BREAKERS. 


switches, compensators and transfer bus- 
bars. On the top floor are located the oil 
switches, the oil switches for the bus- 
bars and the 44,000-volt bus-bar compart- 
ments. 

The general arrangement of the power 
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station is such that a water-wheel genera- 
tor and three transformers make up an 
individual unit. This idea is carried out 
up to the high-tension bus-bars, switch- 
ing being done on the high-tension side 
of the transformers. So that the gener- 
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Fic. 9.—ViEw OF LIGHTNING ARRESTERS SHOW- 
ING CHOKE-COILS AND CIRCUITS ENTERING 
BUILDING. 


ators and transformer banks may be inter- 
changeable, transfer bus-bars are provided, 
but these will be used only in the event 


of it becoming necessary to operate a- 


generator on a bank of transformers which 
is ordinarily used for another generator. 


$ i 
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The transfer buses are mounted on trans- 
fer boards made up of marble slabs sixty- 
three inches wide, ninety inches high and 
two inches thick. These boards are pro- 
vided with barriers containing three sin- 
gle-pole, single-throw, hook-type switches 
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of 450 amperes’ capacity, 6,600 volts. 
There are also three single-pole, double- 
throw, hook-type switches of the same ca- 
pacity, with three connecting bars between 
the jaws of the single and double-throw 
switches. Each alternator is connected to 


Fic. 10.—ANOTHER VIEW OF THE LIGHTNING 
ARRESTERS. 


its transfer board by two three-phase 
stranded copper cables of 300,000 circular 
mils each. Three series transformers are 
mounted on the top of each transfer panel, 
and through these the top switches on the 
board are connected to the primary side 


- Fic. 12.—Vrew or MAIN SWITCHBOARD, DIRECT-CURRENT Bus-Baks, 
AND FIELD SWITCH STRUCTURE. 


BALANCING SET AND SWITCHBOARD. 


of the corresponding bank of main step- 
up transformers. Fig. 7 shows the trans- 
fer boards in the power-house. 

From the transformers the high-tension 
leads are carried through two three-pole 
oil circuit-breaker switches placed 1m 


oo ŘŘŮŘ 


February 8, 1908 


series. Passing through these switches, 
which are located, as before mentioned, in 
the first balcony or gallery, the leads are 
carried up to the second or top gallery in 
enameled brick compartments to the high- 
tension bus-bars. The high-tension bus- 
bars are also enclosed in brick compart- 
ments. These bus-bars extend the entire 
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mounted the alternator field switches. 
The alternator field rheostats and the ex- 
citer rheostats are located on the second 
gallery, and are also operated by distant- 
control switches. Fig. 8 shows the bus- 
bar compartments and remote-control 
rheostats. 

Fig. 9 shows a side view of the light- 


Fra. 13.—Back oF MAIN SWITCHBOARD. FRONT View OF ExciTER Bus-BaRsS. BALANCING 
Set. Front View or O11 CIRCUIT-BREAKERS. 


length of the four units, and the two out- 
going circuits are connected through .oil 
circuit-breaker switches provided with 
time-limit relays. The circuits are car- 
ried in enameled brick compartments to 
the end of the building, where they are 
provided with lightning arresters at the 
point where they leave the station. 


Fie. 14.—SuBsTATION AT WESTERN AVENUE. 
20,000 KILOWATTS. 


The connections to the bus-bars for the 
exciters are made through automatic cir- 
cuit-breakers and remote-control switches. 
The exciter bus-bars are placed in white 
enameled brick compartments, the bus- 
har structure carrying the switches. From 
the exciter bus-hars the leads are carried 
to a similar structure, upon which are 


ning arresters with the choke-coils and the 
circuits entering the building. Fig. 10 
shows another view of the lightning ar- 
resters. Fig. 11 shows the remote-control 
circuit-breakers. 

In the main control board, which is 
located on the first gallery, a panel is de- 
voted to each generator and exciter unit. 


PRESENT CAPACITY 


The exciter panels are provided with the 
usual instruments, and each alternator 
panel. has an ammeter on each phase, a 
watt indicator, power-factor indicator, 
ammeter for the fields, synchronizing and 
voltmeter receptacles. There is also a 
swinging panel, well shown in Fig. 12, 
containing two 6,600-volt voltmeters, a 
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frequency indicator and an exciter bues- 
bar voltmeter. Placed above and in the 
centre of the main control board is a 
synchroscope. Directly behind the main 
control board, in Fig. 12, are seen the 
direct-current bus-bars, the field switch 
structure and the balancer set and its 
switchboard. 

The operating panel on the main con- 
trol board is equipped with push-and-pull- 
type switches for operating the remote 
controls, the rheostats and the water-wheel 
governors. The switches are equipped 
with lamps to indicate the movement of 
the apparatus under control. An inte- 
erating wattmeter is provided, in addi- 
tion to the other measuring apparatus. 
for keeping tally on the output of each 
generator. Fig. 13 shows a view of the 
back of the main switchboard, a front 
view of the exciter bus-bars, the balancing 
set and a front view of the oil circuit- 
breakers. 

Current is transmitted from the power- 
house over two three-wire aluminum cir- 
cuits twenty-nine miles long. The three- 
phase circuit is arranged in delta, one 
circuit being placed on each side of a 
sixty-foot steel mast. The transmission 
potential is 44,000 volts, and a ground 
wire is carried on the apex of the poles. 
The poles are made of steel, of bridge 
construction, forty-two inches at the base 
and twenty inches at the top, each weigh- 
ing 4,000 pounds. The cross-arms are of 
bridge construction, the lower arm being 
eighteen feet long and weighing 600 
pounds, and the top arm is twelve fect 


Fie. 15.— WAREHOUSE AT THIRTY-FIRST STREET AND WESTERN 
AVENUE, Snowing END or LINE. 


long, weighing 300 pounds. These masts 
were built by the Aermotor Company. 
The poles are placed 350 feet apart, and 
are set in the ground six feet, the hole 
surrounding the pole feet being filled up 
with concrete, which is banked for six 
inches above the surrounding earth and 
rounded off so that there will be no lodg- 
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ment of water about the base of the pole. 
he transmission wires are carried forty- 
seven feet above the ground, on Locke 
insulators fourteen inches in diameter and 


twelve inches high. 

The transmission line terminates in a 
substation at Western avenue and the 
Drainage Canal, a view of which is shown 
in Fig. 14. A good view of the transmis- 
sion line towers is given in Fig. 15, at 
the end of the line. Each line terminates 
in a set of bus-bars, the step-down trans- 
formers being connected to these bus-bars 
through oil circuit-breaker switches. The 
transformers may be operated in parallel 
by means of an oil switch between the two 
sets of bus-bars. Secondary current passes 
through oil switches to a set of low-ten- 
sion bus-bars arranged the same as the 
primary side for parallel operation. From 
the low-tension bus-bars the distributing 
circuits pass through oil switches to the 
various points of distribution, each cir- 
cuit being equipped with a total-watt indi- 
cator, power-factor indicator and inte- 
grating wattmeter. 

The substation control board duplicates 
the arrangement in the power station. 
There is also a motor-generator unit which 
supplies direct current for operating the 
switches and lighting the building; and 
a 1,000-ampere-hour storage battery is in 
readiness for any emergency. Cooling 
water for the transformers is supplied by 
motor-driven centrifugal pumps. The 
present capacity of the substation is 
20,000 kilowatts. The structure is built 
of concrete, and its main dimensions are 
124 fect long, seventy feet wide and forty- 
two feet high. 

The power which will be available from 
this plant will be distributed to enter- 
prises located in the surrounding neigh- 
borhood. Chief among those to whom the 
power will be supplied will be the city of 
Chicago. At the four stations in the city 
of Chicago where steam-driven apparatus 
is now used, arrangements are being made 
to install synchronous motors, which will 
he connected to the generating machinery. 
It is understood that a uniform price of 
$15 per horse-power-year will be received 
for this power. 

The Sanitary District of Chicago is a 
publie body organized under the laws of 
the state of Illinois, and is controlled by 
its officers and board of trustees. ‘The 
president is Robert R. MeCormick; the 
treasurer, Charles L. Hutchinson, and 
George M. Wisner is chief engineer. 

The electrical installation has been 
carried out under the supervision of Ed- 
ward B. Ellicott, who is one of the most 
prominently known electrical engineers in 
the West. Mr. Ellicott has long been 
identified with responsible positions, and 
is probably best known for his work as 
city electrician of Chicago and chief elec- 
{rician and mechanical engineer of the 
St. Louis Exposition. The power station 
is in charge of W. C. Robinson. 
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Conditions of the Copper 
Industry. 

The copper industry is closely related 
to the electrical industries, since the lat- 
ter are the main consumers of copper, and 
activity in electrical fields means an act- 
ive demand for copper and, usually, high 
prices. On the other hand, the price of 
copper depends also upon the supply. 
This factor was prominent in the remark- 
able changes in the price of copper which 
took place in the year just closed. An in- 
structive review of the conditions was 
given by Senator William A. Clark, in 
the “Annual Financial Review” of the 
New York Times. In this Mr. Clark 
points out the great increase in the de- 
mand for copper during the past ten 
vears, due to expanse of all the electrical 
industries. Two or three years ago the 
supply was not equal to the demand, cop- 
per became scarce, and the price advanced 
rapidly until it reached twenty-six cents 
a pound. These high prices led to the 
opening of new mines that could not be 
worked profitably at the low prices pre- 
vailing a few years previously. The re- 
sult was that production outstripped con- 
sumption and copper began to accumulate. 

Last summer when the reaction in the 
business world began those holding these 
stocks of copper put them upon the mar- 
ket and prices started to go down. The 
decline started in July and was rapid un- 
til in October it had dropped to twelve 
cents a pound, less than fifty per cent 
of its selling price a few months before. 
This price was much below the cost of 
production at many mines, and they were 
forced to close down. Indeed the price 
offered but little profit if any to the 
larger companies and the owners of the 
richest mines. The result of this was 
that the great compamies also began to 
restrict their production, running down 
the output from twenty to sixty-five per 
cent. On this account 200,000,000 pounds 
of the copper which had accumulated have 
been absorbed, and the remainder of the 
surplus will probably be entirely used up 
within the next three or four months. It 
is probable that the price will then begin 
to advance again, but it is hardly likely 
that it will reach the high price prevail- 
ing carly last vear. At fifteen or sixteen 
cents a pound many of the mines which 
produced at the higher prices will be un- 
able to resume, so that there will not be 
the same tendency to overproduction and 
the price will probably not vary so greatly 
as it did. One result of a decrease in 
price has been the throwing of thousands 
of hands out of work. Senator Clark 
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says that he himself knows of Nearly one 
hundred of the smaller mines that have 
shut down, and even the larger ones have 
greatly decreased their Operating forces, 

The same issue of the Times contains 
a short discussion of the copper produc- 
tion during the year just closed by Her- 
mann A. Keller. During the year 895,- 
104,000 pounds of copper were produced, 
as compared with 917,620,000 the pre- 
vious year. Last year Canada produced 
44,546,000 pounds, and Mexico, 126,- 
710,000 pounds. These two countries 
produced in 1906 42,121,000 and 135,- 
800,000 respectively. Thus it would 
seem the total production for the North 
American continent during the year 1907 
was 1,066,360,000 pounds of copper. Of 
this the largest production was in Ari- 
zona, this being over 260,000,000 pounds. 
Michigan followed next with 234,000,000, 
and Montana with 227,000,000. During 
1906 Montana produced nearly 300,000,000 
pounds of copper, and the decrease in 


RANGE OF Spot PRICES FOR COPPER 
Durina 1907. 


production in that state during the year 
was one of the most notable changes. 
There has been an increase in every other 
state with the exception of Arizona, where 
the decrease was 3,000,000 pounds. The 
accompanying diagram shows strikingly 
the range in the price of copper during 
the year. 

Mr. Keller says that the present rate 
of production is only about seventy per 
cent of the normal, and this is coupled 
with a steadily improving business out- 
look and the fact that the manufacturers 
now carry almost no stocks and there !5 
a brisk European demand for the metal. 
Under these conditions it may be expected 
that the price of copper will be about fif- 
teen cents a pound or a little higher, 
subject, of course, to temporary fluctua- 
tions. This is a healthy figure, which 
would leave a fair margin to all large 
producers, especially when running full 
capacity. In connection with the above 
it is interesting to note the announcement 
of the United Metals Company of an ad- 
vance of one-quarter cent on electrolytic 
copper on January 29. 
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HIGH-VOLTAGE INSULATOR MANU- 
FACTURE.' 


BY WALTER T. GODDARD. 


——— 


PORCELAIN INSULATORS. 

The transmission of power by means of 
electric currents of greater or less voltage 
began with the introduction of the electric 
telegraph, and almost the first problem 
encountered was line insulation. It is of 
interest in this discussion to note that the 
first insulators successfully used were of 
porcelain. From that time to the present 
the progress has been rapid, the voltage 
having risen from the two or three volts of 
the telegraph to a present prospective line 
voltage of 150,000, and from the lowest 
to the highest it has always been recog- 
nized that best construction involved the 
use of porcelain insulators. 

Fig. 6 shows sectional drawing of a 
high-tension insulator made of several 
shells nested together and arranged to be 
fastened together by means of thin joints 
of Portland cement. This is the conven- 
tional design and is used for all voltages, 
though the size, number of shells, and 
shape may vary with the voltage. In 
general, American high-voltage insulators 
are now made of several shells nested to- 
gether, while European manufacturers 
still persist in turning complicated shapes 
from solid masses of dry clay. . 

The manufacture of porcelain is one of 
the oldest arts, but only recently has it 
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and feldspar, or (KO AI,0,810,) potas- 
sium aluminum silicate, raised to vitrify- 
ing temperature, that is, to a temperature 
sufficiently high to melt the feldspar and 
permit it to unite the particles of flint 
into a perfectly homogencous body of uni- 
form electrical and mechanical strength. 
The production of electrical porcelain dif- 
fers from the ordinary pottery product 


Fic. 1.—PLA8sTER MoDEL oF 60,000-VoLT 
INSULATOR ToP. 


in that, in addition to presenting a sym- 
metrical and flawless exterior, it .must 
possess inherent electrical and mechanical 
strength. 

PROCESS. 

Flint and feldspar occur in Nature as 
rock which is reduced at the mine by 
grinding to a degree of fineness compar- 
able to that of flour and of equal white- 
ness. The modern electrical porcelain 
potter mixes the proper proportions of 
flint and feldspar and again grinds the 


Fic. 2.—CUONVENTIONAL POWER-DRIVEN POTTER’s WHEEL AND FORMING TOOL. 


in any sense been placed upon a scientific 
basis; in fact, potteries for the production 
of electrical porcelain exclusively have not 
been in existence for more than ten years, 
and during that time it has been neces- 
sary to develop an entirely new system of 
handling pottery products. 

Porcelain for electrical purposes is a 
mixture of ground flint or silicon dioxide 


— — 


TA per read before the Electrical Section of the 
Canadian Society of Civil Engineers, December 19, 1907. 


material in the presence of water in order 
to obtain intimate mixture. The mixture, 
or, as it is dubbed in the factory, “clay,” 
is separated from the excess water, im- 
mediately after leaving the grinding mills, 
by means of filter presses and afterward 
brought to uniform plasticity by means 
of kneading machinery. 

The first step in the construction of an 
insulator is to build a model sixteen_per 
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cent larger than the required insulator, 
and from this model to make molds of 
plaster of Paris. Fig. 1 shows a plaster 
model of a 60,000-volt insulator top from 
which the mold in Fig. 2 was taken. Each 
shell of a multipart insulator is treated 
in this manner, the inside contour of the 
mold being that of the desired shell. Fig. 
2 shows a conventional power-driven 
potters wheel upon the top of which is 
fixed the mold partly filled with clay. 
The whole device is rotated rapidly and 
a forming tool whose profile is that of the 
inside shape of the shell under considera- 
tion, is forced into the mass of clay. A 
few revolutions usually accomplish the de- 
sired end and the mold with its wet and 
plastic clay is then placed in a hot room 
of approximately 130 degrees Fahrenheit. 
Within an hour the warm air and plaster 
mold have absorbed a large proportion of 
the water in the clay, and the embryo in- 
sulator mav be removed from its mold and 
the rough surface, which originally rested 
against the mold, scraped smooth. The 
shell, as it may now properly be desig- 
nated, is set aside for a period of ten days 
to two weeks in order that all water held 
by the clay be evaporated. If fired in this 
state the shell would come from the kiln 
hard, white and quite rough, of good di- 
electric strength, but with a surface which 
would gather and hold dirt and soot and, 
because of the extreme fineness of the ir- 
regularities, be practically beyond possi- 
bility of cleaning. For this reason, and 
ho other, are the insulators covered with a 
glassy coating of extreme smoothness, 
capable of being washed by the gentlest 
rains. The glazing process is verv simple. 
Immediately before being placed in the 
kiln, the insulator shell, which in its dry 
state is about as strong as blackboard 
eravon, is dipped into a solution of clay 
and water and by virtue of its dryness ab- 
sorbs a certain amount. On being heated 
the clay melts before the body  vitrifies 
and so spreads very evenly over the entire 
surface. The presence of a small amount 
of iron in the clay is responsible for the 
brown color so generally used in this 
country although any color can be ob- 
tained by the use of the proper materials 
in the glaze. The firing process is en- 
tirely a matter of temperature and its 
complications are all practical onea due to 
the large amount of material burned at 
one time and the difficulty of obtaining 
exact and uniform heat throughout the 
kiln. 
MECHANICAL AND ELECTRICAL TESTING, 


The mechanical properties of porcelain 
are so unvarving that asample test has al- 
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ways been deemed sufficient. On the con- 
trary it is considered unsafe to permit 
any porcelain to go into service without 
testing each piece by means of a high- 
voltage transformer. As will be explained 
later the higher voltage insulators are 
made up of several shells each of which 
is subject to a high-voltage test of 50,000 
to 60,000 volts. Fig. 3 shows the connec- 
tions between the high-voltage trans- 
former and insulator shells to be tested. 
Fig. 4 shows this method as practised. 
The table is insulated from the floor by 
means of porcelain cones in order that 
high voltage may be applied to the wire 
imbedded in the table top and designed 
to make contact with the pans arranged 
for the reception of porcelain shells. The 
pans are filled with water and so form one 
terminal of the high voltage. The other 
terminal is formed by water poured into 
the shell, attachment between it and the 
high-voltage overhead conductor being 
made by means of small chains. By some 
controlling device in the low-voltage side 
of the transformer the voltage applied to 
the shells of porcelain is kept very near 
to arcing over, in most cases being about 
§5,000 volts. For ordinary commercial 
testing the spark-gap in air is usually em- 
ployed when it is desired to ascertain the 
applied voltage. The number of failures 
is usually two per cent or three per cent 
of the number tested. When porcelain 
fails electrically the short, powerful power 
arc through the very small puncture hole 
amounts to practically a short-circuit 
upon the testing transformer and the ex- 
cessive heat liberated in the porcelain 
often boils the water and destroys the 
shell. Once punctured the porcelain is 
ruined and can by no method at present 
developed be recovered. 

The parts of multipart insulators are 
united by means of pure Portland cement 
mixed with water only. After the cement 
has obtained initial set the insulators are 
subjected to an assembled electrical test 
of double line potential for a period of 
time sufficient to remove all doubt as to 
the electrical strength of the insulators, 
usually from three to five minutes. To fa- 
cilitate cementing and tésting, racks, as 
shown in Fig. 5, are provided so that the 
operations may be performed with a mini- 
mum of handling. There is one very 
marked advantage in this manner of ap- 
plying the assembled test voltage, and it 
is that the voltage may be put on before 
the cement is dry enough to permit han- 
dling of insulators so in case of failure 
by puncture of any shell, it may be sepa- 
rated from the others without injury, a 
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thing absolutely impossible once the 
cement becomes dry. 
DESIGN OF HIGH-VOLTAGE INSULATORS. 
Insulators for the lower voltages call 
merely for the introduction of sufficient 
good material, between line and support- 
ing structure, to prevent destructive leak- 


HIGH TENSION 
TRANSPORMER. 
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that of one-half-inch or five-eighths-inch 
porcelain. Accordingly, it has come to be 
recognized as best practice to make no 
attempt to manufacture the higher volt- 
age insulators in a single piece, but rather 
to secure great electrical strength by mul- 
tiplicity of parts. Though entirely pos- 
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Fia. 3.— CONNECTION BETWEEN HIGH-VOLTAGE TRANSFORMER AND INSULATOR 
SHELLS TO BE TESTED. 


age. For voltages up to 20,000, little or 
no difficulty is experienced in securing 
satisfactory insulation, but above that 
voltage it becomes not only necessary to 
have good material in plenty, but it must 
be properly distributed in order that the 
danger of puncture and severe leakage 
be reduced to a minimum. The manu- 
facture of good porcelain from a me- 
chanical standpoint forbids that it be 


sible to construct 30,000-volt insulators of 
one piece and still safely apply a double- 
potential test, years of experience have 
demonstrated that a multipart insulator 
is much less liable to fail entirely, when 
struck by stones or bullets, than are single- 
piece insulators and so prevent complete 
shut-down of the transmission line. By 
far the larger proportion of shut-downs on 
the modern transmission line come from 


Fie. 4.—METHOD OF TESTING INSULATOR SHELLS. 


made so vitreous as to resist a puncture 
test of 65,000 to 70,000 volts over one- 
half-inch or five-eighths-inch thickness. 
It is vain to attempt to gain greater di- 
electric strength by increasing thickness 
since inherent cracks in thick pieces really 
reduce the ‘effective electrical strength to 


mischievously broken insulators. It is for 
this reason as well as for greater normal 
safety factor that engineers are selecting 
multipart insulators at higher cost, even 
for the lower voltages. In general, two- 
piece insulators are used for from 10,000 
to 30,000 volts; three-piece for from 30,- 
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000 to 50,000 and four-piece for the 66,- 
000 and 70,000-volt lines now in opera- 
tion. Above 70,000 volts the underhung 
or suspended insulator works out most 
economically and, for entirely different 
reasons, eight or ten shells of porcelain 
are introduced. 

Considerations of puncture strength are 
the first concern of the designer. As be- 
fore noted, good electrical and mechanical 
porcelain should be made of not more 
than five-eighths-inch thickness with an 
ultimate electrical strength of not more 
than 70,000 volts. To gain greater elec- 
trical strength iť is necessary to introduce 
other shells which continue to add a pro- 
portional dielectric strength up to about 
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which the insulator will be subjected. 
This is not so simple as appears on the 
surface, for while an insulator may behave 
admirably under a downpour of unprece- 
dented intensity, it is vain to expect Na- 
ture to limit herself to a vertical, or what 
is technically known as a forty-five-degree 
rain, nor does she stop after five, ten or 
fifteen minutes, but is much more likely 
to accompany the downpour with sufficient 
wind to blow the rain very nearly hori- 
zontally, and to persist for any length of 
time. Under such conditions the insulator 
either meets its Waterloo or shows its 
mettle in the first fifteen minutes, for at 
the end of that time all portions, except 
possibly the inside of the innermost shell, 
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230,000 volts, at which point the curve 
gradually tends to become flat and be- 
comes very nearly so at 300,000 volts, so 
that it is apparently useless to utilize more 
than five shells unless some other condi- 
tion is introduced. With this to start 
with it is a very simple matter indeed to 
provide economical] insulators for any volt- 
age up to the point where difficulty of 
manufacture begins to interfere with 
progress, The 10,000 and 20,000-volt in- 
sulators have little to do with puncture 
strength provided, of course, that the por- 
celain is of good quality, and so the ques- 
tion reduces to an estimate of necessary 
leakage distance and carrying capacity 
when subjected to an artificial rain ap- 
proximating the worst conditions to 


have beeome thoroughly wet and the sur- 
face leakage comes into play. As is well 
known, the persistence of any arc of defi- 
nite length has to do with the voltage 
impressed and the current flowing, and the 
failure of an insulator is, of course, amen- 
able to the laws which govern arcs. A 
designer should assume that his insulator 
will sometimes become wet all over and 
should provide sufficient leakage resistance 
to prevent any considerable amount of 
current flowing, a small amount merely 
tending to dry off the insulator whereas a 
large amount would quite likely start a 
disastrous arc under the shells and com- 
pletely destroy them hy its heat before 
extinguishing itself. Such an insulator 
represents very nearly the ideal and it is 
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regrettable that so few lines are equipped 
with insulators of so great a margin of 
safety. It must not be forgotten that only 
onee or twice a year are insulators called 
upon to perform extreme duty, in fact, 
the insulators of most lines are for the 
greater part of the time working very in- 
efliciently, probably at not over twenty per 
cent of their rated capacity. 

The next best thing is to provide as 
much dry surface as possible under aver- 
age storm conditions and to this end it 
is of value to note the progressive wetting 
of an insulator under rain. It is custom- 
ary to mount the insulator well above the 
cross-arm so that all its shells are far re- 
moved from water spattering up from the 
arm. Assume an insulator of conventional 
design of three or four shells: The top 
becomes dripping wet at once and the film 
of water held on the surface carries line 
potential to the outmost diameter. A cer- 
tain amount of rain gets by the top and 
strikes upon the lower shells, part spatter- 
ing upward and part downward, depend- 
ing upon the angularity of precipitation. 
Thai portion which spatters upward soon 
wets the entire under surface of the shells 
above and in this manner the potential 
is carried down to the lowest projecting 
shell. At this point the leakage path is 
broken, due to the fact that beneath the 
lowest shell there is no surface from which 
spattering may occur and consequently it 
remains dry, but under this condition the 
central shell of the insulator is carrying 
the total strain both as to puncture strain 
and against flash over. Fig. 6 shows 
clearly the effect of spattering, the double 
line indicating the surfaces covered by a 
film of water and thus carrying line po- 
tential down to the bottom of the lowest 
projecting shell. It may be further noted 
that between this dotible line, or line po- 
tential and the pin, there is but one effect- 
ive shell which has been subjected to but 
60,000-volt test, and lines of very moder- 
ate potentials have strains of this magni- 
tude between line and earth. The shells 
must, of course, remain wet till the storm 
is over or some drving action is intro- 
duced. Tf the gap between the edge of 
the lowest shell and the pin is small 
enough a small are will be established, 
thus completing the circuit and permit- 
ting a leakage current, formerly held in 
check by the dry inner surface of the 
shell, to flow. though limited in volume 
by the relatively high resistance of the 
pure water film covering the insulator. 
This leakage current heats and vaporizes 
the water film, its first action naturally he- 
ing where the current density is greatest— 
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at the neck of each shell, where, fortunate- 
ly, the surface is not subject to the direct 
force of the rain. Since potential is in no 
way concerned with resistance, the thin- 
nest and consequently highest resistance 
film of water is sufficient to inaugurate 
the drying process, so that an insulator 
in service can not be caught unawares 
and, if properly shaped, can care for itself. 

From the foregoing it will be seen that 
the dielectric strength of the inner shell 
of any multipart insulator and the dis- 
tance between its lowest edge and the sup- 
porting pin are of utmost importance, the 
remainder of the insulator serving as little 
more than a resistance in series or leakage 
distance to limit the amount of current 
which may flow when arcing takes place. 
To provide against the first requisite it 
ig merely necessary to introduce a pro- 
tected shell which can not easily become 
wet. This is shown in Fig. 7, as is also 


Fic. 6.—SEcCTIONAL DRAWING OF HIGH- 
TENSION INSULATOR. 


the great distance between pin and edge of 
lowest shell. What has been said applies 
to insulators as it is necessary to build 
them to meet mechanical conditions im- 
posed, and it is the mechanical character- 
istics, not the electrical, which influence 
their cost. Were it possible to make por- 
celain ware of great strength, an insulator 
of perfect certainty of action could be pro- 
duced at minimum cost. An insulator 
should not be regarded as a barrier to cur- 
rent, but rather as a high-resistance path 
between line and earth, and its design 
should aim to serve this purpose. Refer- 
ring again to Figs. 6 and 7 it will be seen 
that as far as the ultimate strength of 
the insulator is concerned, the shape of 
the upper shells is of no moment, since 
they serve as series resistance only. There 
are reasons, however, why straight shells 
should be used and others equally good 
why curved shells should be introduced, 
but the adjustment between the desirable 
points of one and the desirable points of 
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the other call for fine discrimination. 
Figs. 6 and 8 show straight and curved 
shell insulators subjected to a forty-five- 
degree storm which spatters most vigor- 
ously in the direction shown by the arrows. 
Of these two insulators the straight shell 
would probably keep dry the longer, since 
a large portion of the falling water is de- 
flected. On the other hand, the dis- 
tances A-B, C-D and E-F are much 
greater on the curved-shell type, permit- 
ting it to carry much greater potential 
previous to its becoming wet all over than 
could the insulator of the straight shells. 
The curved shells will thus be better able 
to take care of sudden potential rises when 
partly wet than will those of the straight- 
shell form. However, this partly wet con- 


Fig. 7.—A PROTECTED SHELL WHICH CAN 
Not EasıLy Become WET. 


dition does not last long, as there is often 
abundant enough precipitation to entirely 
wet the shells, and it is only then that the 
insulator can be assumed to be operating 
under full load, a condition for which it 
should be designed. 

The foregoing applies equally well to 
low-voltage insulators, though up to 40,- 
000 volts it is hardly necessary to provide 
protection for the innermost exposed shell 
since its own strength is entirely ample. 

So much space has been given to dis- 
cussing the value of the insulator when 
under rain that its pleasant-weather 
qualities may seem to have been over- 
looked, but there are sudden and severe 
demands upon the insulator in the pleas- 
antest weather mainly from lightning and 
switching. When a rise of potential far 
above normal working voltage comes upon 
a perfectly dry insulator, the stress be- 
tween line wire and pin is very sensibly 
increased, and that this stress shall not be 
too severe the distance between line wire 
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and pin should be made ample by the 
introduction of several shells of porcelain. 
The specific inductive capacity of porce- 
lain, or its flux-carrying capacity, is a 
perfectly definite thing, compared to air 
about 4.4, so that for any given potential, 
area of contact and thickness of shell, 
the density is determined. 

Porcelain, however, unlike some dielec- 
trics, gives due notice when overburdened, 
by a pale violet light over its entire sur- 
face. Fig. 9 shows two porcelain shells 
subjected to 100,000 volts, their very evi- 
dent distress being photographed by their 
own light. Fig. 10 shows better than can 
words how it is that so many lines have 
trouble with central shells breaking down. 
The designers in this case had failed to 
provide against the great concentration 
which will in time disrupt the finest por- 
celain. Fig. 11 shows one of the largest 
insulators ever built, being tested at 175,- 


Fic. 8.— STRAIGHT SHELL 
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000 Volts, its distress being very evident 
and presaging carly break-down. How 
very little it takes to correct this fault is 
easily seen by a moment’s contemplation 
of the fact that the stress within the por- 
celain will vary inversely as the square of 
the distance between terminals. From 
these experiments it appears that to avoid 
getting into serious trouble when poten- 
tials somewhere near the arcing over ca- 
pacity of the insulators are applied, it is 
necessary to provide considerable body of 
insulating material between line and pin. 

Mechanically, insulators can be de- 
signed for any load by the proper dispos!- 
tion of material. Good electrical porcelain 
has a crushing strength in excess of 15, 
000 pounds, and tensile strength ranging 
between 1,500 and 2,000 pounds per 
square inch. 

The latest development in excessively 
high-voltage insulators is but a reversion 
to a type long since discarded by lower- 
voltage engineers, i. e., the underhung 0 
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suspended type of insulator. Reference to 
old telegraph manuals shows that the first 
Inglish telegraph systems were insulated 
by underhung insulators of bowl-shaped 
porcelain. To come down to the present, 
all our trolley wires are suspended below 
the supporting device. For years wireless 
telegraph companies have been using 
strain insulators in series, so the newest 
high-voltage insulator is, in reality, the 
oldest. Fig. 12 shows a modern develop- 
ment of the underhung insulator of five 
units designed to operate at 100,000 volts, 
grounded neutral, with a factor of safety 
of four. It is intended to allow the con- 
ductor to swing freely in any direction. 

The reason for using suspended insu- 
lators is largely a matter of cost since it 
is entirely possible to build porcelain in- 
sulators of the conventional type of suffi- 
cient size to successfully operate at any 
voltage, but the extreme height and diam- 
eter of a pin-type insulator for 100,000 
or 150,000 volts makes the cost pro- 
hibitive. A suspended type of insulator 
has several advantages which it is well to 
understand before going into details of de- 
sign. Of paramount importance is the 
unit formation making it possible to in- 
crease the effective insulation whenever it 
is desired to raise the line voltage or 
wherever it seems desirable to present 
extra leakage surface because of salt fogs 
or smoke from railways and factories. 
Many lines start operation at much lower 
potential than designed for, because the 
initial load is light and the potential need 
he increased only when regulation de- 
mands it. With the pin tvpe of insulator 
there is no alternative but to invest at the 
start in the largest insulators which the 
line will ever need, whereas in the sus- 
pended form, additional units may be 
introduced whenever the growth of power 
business warrants an increase in potential. 
In the pin type of insulator the nearness 
of line wire and pin must always prove a 
weak point for lightning assault as well 
as an aggravator of line-charging current 
difficulties. The suspended type gets away 
from both difficulties by a wide separation 
of line conductor and supporting struc- 
ture. Incidentally the position of the con- 
ductor below the cross-arm permits the 
supporting structure to act as a lightning 
rod and so to relieve the line of much 
lightning stress. 

Mechanically, provision must be made 
to prevent the swinging conductor from 
coming too near the tower structure, but 
the extra length of cross-arm necessitated 
by this feature is more than compensated 
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for in cost by the fact that there are no 
twisting strains upon the arm. 
Insulator unit formation presents an- 


Fic. 9.—Two PORCELAIN SHELLS SUBJECTED TO 
100,000 VoLts. PHoToGRAPHED BY THRIR 
Own LIGHT. 


Fria, 11.—ONk oF THE LARGEST INSULATORS 
Ever BUILT, 1N DistREs8s AT 175,000 VOLTS. 


other very positive advantage in the mat- 
ter of breakage. When a shell of a pin- 
type insulator becomes cracked or broken 
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the whole device is rendered worthless a 
it is utterly impossible to break the cement 
joint forming the bond between shells. 
Further, the cracking of a shell, especially 
an inner shell, may cause immediate shut- 
down or at least shut-down during the 
first severe rain storm. On the contrary, 
the breaking or cracking of one of the 
shells of a suspended-unit-type insulator 
takes away but that one unit from the 
series; thus, in the case of a five-unit, 
100,000-volt insulator, a broken unit re- 
duces the total strength but twenty per 
cent. 

With these very evident advantages it 
is small wonder that with voltages reach- 
ing toward 100,000, the underhung in- 
sulator should be adopted. The first ques- 
tion, that of mechanical strength, was 
promptly disposed of by so designing por- 
celain parts that strains were all com- 
pression. The next question, that of 
electrical strength under normal operating 
conditions, was not so easily solved. In 
the first designs single shells of porcelain 
of five-cighths-inch thickness were used, 
but when a series of five such shells was 
subjected to a 300,000-volt test, a new 
condition was found to have been intro- 
duced in the way of a potential rise 
around the first units, and it was found 
by repeated tests that any sudden applica- 
tion of potential, or even change in po- 
tential already applied, would puncture 
the end shells, which, if made of economn- 
ical pottery size, i. e., fourteen-inch diam- 
eter, would have a flash-over potential of 
approximately the ultimate puncture 
strength. This condition analyses some- 
what as follows: The shells and metallic 
connecting links form a condenser of 
certain definite capacity, which for the 
sake of analogy may be likened to a mass 
of rubber or other clastic material. Carry- 
ing out the analogy, the rubber is struck 
a smart blow with a hammer. The surface 
struck, and layers of material immediately 
adjacent to it, feel the force of the blow 
most severely, and if the mass be thich 
and of great inertia, the force of the blow 
is barely perceptible on the surface oppo- 
site to that where the blow was struck. 
Moreover, the elastic material is no sooner 
struck and compressed than it attempte to 
return to its normal shape. This property 
of inertia is duplicated in the action of 
condensers in series. Call it what you wish, 
dielectric hysteresis or anything else, the 
effect is there, and if proper precautions 
are not taken the outer Jayer of resisting 
medium, in this case a porcelain shell, 
will be disrupted. Unquestionably the 
dielectrie-strength of the unit must be in- 
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creased, and the proper method is by sup- 
plying an inner protecting shell so that 
the puncture strength of the built-up unit 
shall be far in excess of its flash-over 
potential. A unit so constructed is prac- 


Fic. 12.—SHOWING THE PROGRESSIVE BREAK- 
ING Down BETWEEN THE BEGINNING OF 
ACTUAL LEAKAGE AND THE MAXIMUM ARC. 


tically indestructible, and will carry con- 
tinuously its flash-over potential without 
heating or its surface being covered, with 
static, which impairs the efficiency by 
shortening the leakage path. Under 
normal operating conditions the end unit 
is the only one which is subject to unusual 
strains, but the failure either by me- 
chanical breakage or arcing over, may at 
any time put similar strain upon other 
units, so it is a wise provision to guard all 


Fic. 18.—CoONSTRUCTION OF A UNIT OF A 
Mopern 100,000-VoLt INSULATOR. 


shells against possible puncture. Having 
made the unit secure against puncture, 
the next concern is with leakage distance, 
which must be made of sufficient length to 
prevent any considerable current flow 
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when the entire surface is covered with a 
thin film of water. Here again, cost 
governs, since the unit construction per- 
mits the use of a few large or several small 
parts. As noted before, fourteen-inch is 
an economical size for the potter to pro- 
duce, and as the metal parts are the same 
for any diameter of shell, it is this size 
which returns most in insulation for each 
dollar invested. Fig. 13 shows the con- 
struction of a unit of a modern 100,000- 
volt insulator. The shape of the shells is 
not of importance since in testing to flash- 
over under working conditions, pains were 
taken to wet all surfaces thoroughly and 
so produce artificially the worst possible 
conditions; but it must not be taken for 
granted that leakage over an insulator is 
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formed which, if allowed to persist, will 
heat and crack the shell. To avoid this 
the edge of the shell is brought down till 
the point, B, is of such a distance as to 
induce the are to play between B and the 
malleable-iron cap, C, of the unit im- 
mediately below. 

An arc of considerable magnitude may 
be maintained between these two points 
without heating the shells above sufficient- 
ly to cause cracking, since the air currents 
established tend to keep down the temper- 
ature. Current sufficient to support an 
are between B and C will, unless the rain 
be very heavy indeed, dry a portion of 
the surface between D and E which causes 
the are to straighten out, and if there be 
sufficient current at high voltage, it will 
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ACTION OF A FIVE-UNIT INSULATOR UNDER PARTIALLY WET 


AND WHOLLY WET CONDITIONS. 


a desirable thing, in fact, the time when 
an insulator will leak sufficiently to dry 
itself should be postponed as long as pos- 
sible by logical designing. To accomplish 
this it is, of course, necessary to permit 
as little water as possible to spatter on 
the under side of the shells, and this is 
best effected by defiécting the water away 
rather than toward the insulator. If this 
were the only thing to consider, the best 
shape of shell would still be in question. 
There are, however, other conditions. 
When, in the course of a severe storm the 
under as well as the upper shell surfaces 
have become thoroughly wet and leakage 
has commenced, the first spot to become 
dry is the inside of the innermost shell 
at the point of smallest cross-section, A, 
in Fig. 12, and a small are is at once 


eventually be held between the conductor 
and the supporting structure. Fig. 1? 
shows the progressive breaking down be- 
tween the beginning of actual leakage and 
the maximum arc, which is not sufficiently 
close to the insulator to damage it. With 
only 500 kilowatts at 300,000 volts avail- 
able, the above deductions were found to 
be true and the ability of the design to 
rid itself of arcs formed upon it demon- 
strated beyond question. The suspended 
insulator thus becomes an automatic re 
lief valve which may be relied upon to dis- 
charge the line safely and effectively with- 
out damage to itself or serious interrup- 
tions to the service. 

The curves of Fig. 14 show action of a 
five-unit insulator under partially wet and 
wholly wet wane ere permit of esti- 


Digitized by oogle 


February 8, 1908 


mate as to probable operating safety 
factor. ‘The current values which were 
used in plotting these curves were obtained 
by means of a Thompson voltmeter, cali- 
brated in amperes, introduced into the 
high-voltage winding at its middle point. 
One side of the instrument was well 
earthed in order to protect the operator. 
Voltages were gotten by means of a needle 
gap carefully protected from air currents. 

The method of utilization of freely sus- 
pended insulators may be of interest. 
Figs. 15 and 16 show in detail how this 
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Fro. 15.—METHOD OF SUSPENDING, 


dead-ending ig accomplished, and how the 
cable is passed-from one end-clamp to the 
other. 

The underhung system of insulation 
works out with pleasing directness and 
simplicity, and its comparative cheapness 
argues for its wide adoption for the high- 
er voltages. The cost of such insulators, 
as at present manufactured, ranges from 
$1.60 to $2.00 per unit, depending on the 
nature of the fittings. At least two four- 
teen-inch units would be required for 60,- 
000 volts, and as a good 60,000-volt insu- 
lator can be secured for prices ranging 
between $1.70 and $2.30 each, the ques- 
tion of the use of suspended units for 
voltages below 75,000 to 80,000 is largely 
one of safety factor and investment. 

The foregoing has given little which 
could be used in the determination of the 
proper insulator to use for any particular 
voltage, and it is quite in point to add 
here that every case is special. Insulators 
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well suited to one locality are out of rea- 
son, in safety factor provided, for use else- 
where. A single transmission line of less 
than 100 miles in length may easily pass 
from high, clear mountain air to foggy, 
smoky surroundings which are a constant 
menace to continuity of service. Again 
the cost of complete immunity may well 
be balanced against cost of possible shut- 
downs—a point well illustrated in the line 
operating between Niagara Falls and 
Syracuse, all branch lines of which are 
equipped with much smaller and conse- 
quently cheaper insulators than those upon 
main lines. 

It is not intended to convey the idea 
that every line should have a special in- 
sulator, but that the characteristics of the 
proposed line should be made known to 
the designer in order that all points may 
be well guarded against. It is quite likely 
the resulting recommendation will be 
upon an old-established type of which all 
characteristics are known, and though its 
use for any specific case may not call into 


use all it is capable of, it will quite likely ` 


prove cheaper to produce a standard 
article of larger size than to make a special 
design of just sufficient capacity. 

A forecast of the future of any business, 
though never safe, is always interesting. 

Concerning the highest practicable volt- 
age, without reference to anything but 
insulators, it is safe to say that insulators 
for the heaviest mechanical strains and for 
the highest electrical stresses can be manu- 
factured at moderate cost, so that limita- 
tions of transmitting voltages must at the 
present time be looked for in other direc- 
tions than in insulator design, porcelain 
insulator design in particular. 

Wherever the word insulator has been 
used, porcelain insulator is implied, for 
no other material has been so universally 
used in the past, and none gives such 
promise for the future. Its one bad char- 
acteristic, that of brittleness, is overcome 
by good designing ; otherwise, the material 
is very nearly ideal for it is cheap and 
comparatively easy to manufacture. Of 
prime importance is its permanency, and 
of no other manufactured dielectric can as 
much be said. Porcelain is made under 
extreme conditions of heat which effect 
the cementing together of stable elements 
which have been in their present form for 
thousands of years, and under the condi- 
tions at present obtaining on the surface 
of this planet, will remain unchanged. 
Moreover, the porcelain is homogeneous 
and of a uniform texture throughout and 
consequently of uniform specific inductive 
capacity throughout, so that electrical 


283 


strains are evenly distributed. On the 
other hand, organic materials are subject 
to very rapid deterioration; many unite 
with oxygen at ordinary temperatures or 
are altacked by rain water in a very short 
time. Heating by condenser action also 
aids in oxidation processes and hastens the 
end. <A favorite method of insulating 
against low voltage is by means of compo- 
sitions of rubber, gutta-percha, pitch, as- 
bestos, ground mica, shellac and the like, 


A 


on 


Fie. 16.—A Detain. or Drap-ENnDING. 


but the result is always the same, and a 
moment's contemplation of the reasons of 
failure would seem to argue against their 
use for permanent exposed insulation. 
The past is full of unhappy experiences 
in the attempt to insulate high-voltage 
lines with glass, rubber, mica, etc., and 
occasionally an engineer is found who is 
willing to erect lines of high pressure on 
insulators of material other than porce- 
lain, but such engineers are so rare as to 
make it safe to say that, as a permanent 
dielectric, porcelain, to-day, stands alone. 
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National Electric Light Asso- 
elation Convention. 
The thirty-first convention of the Na- 
tional Electric Light Association will be 
held in Chicago, lll -May 19-22. 
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Electrical Notes from Great Britain. 


LONDON company owning min- 
A ing property in Manicaland—the 

Manica Copper Development Com- 
pany—is about to put down machinery 
for the treatment of ore already available 
and for the more expeditious development 
of the mine in depth, where a marked 
enrichment of gold and copper values 1s 
expected. A complete equipment of elec- 
trically operated mining machinery, in- 
cluding rock drills and a mill and con- 
centrating plant capable of dealing with 
500 tons of auriferous copper ore per 
month, is to be installed. ‘The necessary 
power will be transmitted from a hydro- 
electric generating station about two miles 
away on the celebrated Zambesi River. 
It is stated that the surface works, with 
the exception of the water-race, have been 
practically completed. W. M. Cairncross, 
the company’s manager, has just been in 
London settling various matters relating 
to the installation. 


The death of Lord Kelvin—lamented in 
all lands—deprived the Institution of 
Electrical Engineers of its president. As 
mentioned in these notes already, his 
lordship had accepted the presidency for 
1907-8, but was prevented from taking up 
the duties of the office at the opening 
meeting in November owing to Lady 
Kelvin’s illness. Later information gave 
reason to hope that after Christmas his 
lordship would be back in London and 
that perhaps a presidential address would 
then be forthcoming. How all hopes and 
calculations have been upset by what has 
happened since is too well known to need 
telling now. The council has elected as 
president for the second time Lieutenant- 
Colonel R. E. B. Crompton, who has had 
a more lengthy connection with British 
electrical engineering industry than most 
men living, and who played a prominent 
part in the Electrical Engineer Volun- 
teers movement at the time of the Boer 
war. The new president took up office 
at the London meeting of the institution. 
held on January 9, when J. F. C. Snell's 
paper on “Cost of Electrical Power for 
Industrial Purposes” was read and dis- 
cussed. The same paper was under con- 
sideration at the London mecting on Jan- 
uary 16, while it has been also read and 
discussed at meetings of the Dublin ar 
Glasgow sections during the last few 
weeks. Mr. Snell considers that we are 
nearing, if not already in them, critical 
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times for the smaller electricity supply 
undertakings, and he put forward much 
interesting matter arguing in favor of 
centralization or concentration and co- 
operation. 


The Manchester section has had before 
it another paper by G. W. Worrall on 
“Magnetic Oscillations in Alternators,” in 
which he gave results of further investiga- 
tions made by him since the reading of his 
last paper. These investigations con- 
cerned the oscillations taking place (1) in 
the main magnetic circuit, and (2) locally 
in the pole-face and air-gap. The paper 
by H. Henderson on “Electrical Power in 
Railway Goods Warehouses,” which had 
to be deferred owing to the death of Lord 
Kelvin, has now been read before the New- 
castle local section. Dr. Pohl’s paper, 
“Notes on the Development of Turbo- 
Generators,” read a month or two ago in 
London and published in this journal, has 
now, in accordance with the newly estab- 
lished arrangement, been read at the 
Leeds sectional meeting. In London on 
January 23 Rudolph Goldschmidt intro- 
duced his “Standard Performances of 
Electrical Machinery.” Gisbert Kapp has 
been delivering two lectures on “The Elec- 
trification of Railways” before the Royal 
Institution. 


According to a statement in circulation, 
operations have been commenced on the 
site of the new 30,000-kilowatt power-gen- 
erating station which is to be put up by 
the Victoria Falls Power Company at 
Simmer Pan. In the first place, some 
half a dozen turbine-driven alternators of 
3,000 kilowatts each will be installed, to- 
gether with twenty-four Babcock & Wil- 
cox boilers (evaporating 17,500 pounds 
each). Two of the sets are expected to 
be at work in about six months’ time, and 
the other four in a year from that date. 
The cost is stated to be about $3,000,000, 
including distribution lines. 


The Sunderland Corporation on Janu- 
ary 6 formally set running a new turbo- 
generator set (Willans-Dick-Kerr type) 
at its Hylton road works. The machine 
is of the three-phase, alternating-current 
type, generating at 5,000-5,500 volts, and 
it is designed for a continuous load of 
2,000 kilowatts at a speed of 1,500 revo- 
lutions per minute. Its cost was $52,600. 


The other plant installed at the same 
time includes four Babcock boilers with 
superheaters and chain-grate stokers, fur- 
ther coal bunkers and conveying plant 
When there is so little of importance pro- 
ceeding in the way of electric power sta- 
tion equipment, such a scheme as is on 
foot at Bury, in Lancashire, is deserving 
of mention. Here the municipal corpora- 
tion has decided to spend $350,000 upon 
a twofold object: (1) the extension of its 
existing system, and (2) the establishing 
of generating plant to supply alternating 
current to manufacturers in its district. 
The Edinburgh Corporation is proceeding 
with a $25,000 to $30,000 alteration to 
the plant at its McDonald Road power 
station, by which it expects to save a con- 
siderable sum annually. An _ iron-lined 
shaft, twenty-six feet in diameter, is to be 
sunk to a depth of thirty-five fees, where 
it will intercept a main sewer running 
toward Leith. Screening arrangements 
are to be provided and centrifugal pumps 
will raise the water (sewage) through four 
eighteen-inch pipes to the condensers. 
Sluices and special means for dealing with 
the sewer gas are provided for. Willes- 
den Corporation is about to spend $70,090 
upon a new plant, meters, mains, ete. 


The headway which is being made with 
the installation of electric driving in tex- 
tile factories is generally regarded as very 
welcome, promoting business of a most 
acceptable kind. New mills are continu- 
ally being added, and it is for these, of 
course, rather than for the older mills. 
that the power demand is springing Up. 
Power companies and some municipal 
electricity departments generally consider 
that, subject to the price being reason- 
able, such consumers are a great acquist- 
tion to a supply system. At Oldham. 
however, the municipal electricity com- 
mittee has stated that it is unable to sup- 
plv energy for a new spinning mill at 
Waterhead, and that were it able to gat- 
isfy this particular consumer, others with 
like applications would be approaching 
the department. It seems that the exist- 
ing installation of the city is unequal to 
the new demand, and that an immediate 
capital expenditure of $400,000 would 
have been necessary to meet the present 
application. Other calls from power oe 
sumers have been lately received, which, 
owing to the inadequacy of the municip? 
undertaking to meet them, involve a cap" 


February 8, 1908 


tal expenditure of $100,000. Of course, 
before pledging itself to large capital com- 
mitments, it is necessary for a municipal- 
ity or a company to consider the financial 
stability of the proposed consumer and 
the question of the length of period dur- 
ing which the mill is likely to be working, 
but, notwithstanding these points, it would 
seem that there had not been a sufficiently 
far-sighted policy adopted in preparing 
for increased power demand. One mem- 
her of the Oldham Electricity Committee 
said the other day that it was a big mistake 
not to have put down a plant equal to 
prospective demands. There is no doubt 
that those interested in the movement for 
stirring up greater enterprise in and more 
enlightened development of electricity 
supply undertakings will make use of this 
experience at Oldham. A new spinning 
mil! at Stalybridge, with an installation 
of some 1,600 horse-power motors (aggre- 
gate), has just been completed. The 
necessary power in this instance is sup- 
plied from the system jointly owned by 
a number of municipal electric-supply 
authorities, and known as the Stalybridge, 
Hyde, Dukenfeld, ete., Electricity Joint 
Board. 


Reference was recently made here to the 
rearrangement of the undertaking of the 
South Wales Power Distribution Com- 
pany. One of the several small concerns 
into which the svstem is being divided is 
known as the Treforest Electrical Con- 
sumers’ Company, Limited. This com- 
pany has just ordered a 3,000-kilowatt 
turbo-generator, with complete high- 
vacuum surface-condensing plant, from 
the British Westinghouse Company, to 
enable it to cope with the new business 
that promises to come on under the al- 
tered conditions. 


It is reported that the Clyde Valley 
Power Company is making such excellent 
progress in securing large and important 
power consumers—such as collieries (of 
which it has a dozen), rolling-mills (six), 
engineering and shipbuilding works—that 
both its Yoker and Motherwell generating 
stations are to be extended. At Yoker 
the available capacity is now 4,000 kilo- 
watts, and with a rearrangement of the 
installation this will become 5,600 kilo- 
watts. The Motherwell station, which 
also now furnishes 4,000 kilowatts, is to 
shortly produce an additional 5,000 kilo- 
watts. It appears that the area is being 
developed in all parts, and that during 
1907 the mains were extended in many 
directions. Among the operations at pres- 
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ent proceeding is the construction of an 
overhead line from Tonnochside colliery 
to Garteosh, Glenboig, Coatbridge and 
back to Douglas Support, which, it is said, 
will be one of the longest overhead lines 
in Scotland. It will serve chiefly as a 
loop main by means of which 1,000 horse- 
power will be supplied for various motor- 
driven machines at the works of the Glen- 
boig Union Fireclay Company. 


Some attention has lately been paid in 
the newspapers here to the likelihood of 
fires and panics in the London tube and 
other underground railways. The reason 
for this is that on January 8, at Sloane 


Square Station, on the Metropolitan Dis- 


trict Railway, an explosion and electric 
flashing occurred in a car. The cight 
passengers stepped out of the train on 
to the platform without any panic or 
alarm, and no complaint of injury was 
made to the officials. The car was in- 
spected by the Board of Trade officials 
(Major J. W. Pringle, inspecting officer 
of railways, and A. P. Trotter, the Board's 
electrical adviser) before any repair work 
had been commenced or any of the effects 
of the occurrence removed. But before 
their report had been completed, or at any 
rate before it was made public, some of 
the affrighted passengers had started a 
correspondence in the Times, drawing at- 
tention to this, that and the other awful 
possibility. In accordance with the usual 
custom, the halfpenny press followed with 
its own contributions on the subject. 
Happily the Board of Trade report came 
out in time to prevent further fuel being 
added to the sensational fire. Tt appears 
that above the floor level of the car there 
was some blistering of varnish on the 
woodwork and {wo panes of glass were 
blackened with smoke and fumes, The 
red paint work beneath the varnish was 
undamaged, Below the floor level the 
metal pipe carrying the electric-lighting 
wires and a metal junction box were fused. 
The under side of the timber flooring was 
charred (one-quarter inch deep) imme- 
diately above the pipe and junction box, 
but there was no mark of fire inside the 
car. All the woodwork in proximity to 
the electric conductors is non-intlammable. 
The reporters sav that this and other oc- 
currences of a similar kind have proved 
that the wood will char under the effect 
of intense heat from electric flashing, but 
will not cateh fire. The real combustibles 
were copper, iron and brass! “Such elec- 
tric arcs continue until they exhaust or 
burn themselves out, or until the current 
is cut off,” as was done in this case. “The 
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ordinary method of extinguishing a fire 
is useless for electric arcs.” It is believed 
that in all probability the affair was caused 
“by failure of the insulation of the elec- 
tric lighting wires owing to damp. The 
heating of the wires resulted in the lique- 
faction of a small plug of bitumen. An 
explosion of bitumen followed, causing 
smoke and fumes. Subsequently electric 
flashing took place along the pipe and at 
the junction box under the car.”. The 
writing of alarmist letters for publication 
is condemned in this report, as these pro- 
mote panics, which are the “main danger 
in any such cases of fire.” 
ALBERT H. RRIDGE. 
London, January 25. 
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Chicago Street Rallways 
Ready for Reorganization. 
The Supreme Court of the United 

States denied, on January 23, the petition 
for an appeal in the Chicago street rail- 
way reorganization case. This disposes of 
the last objection to the plan approved 
some time ago by Judge Grosscup, and the 
reorganization of the street-car companies 
will now be completed. 

On January 25 the property of the West 
Chicago Street Railway Company and that 
of the North Chicago Street Railway 
Company, which for several years were 
operated under the name of the Union 
Traction Company, were sold at auction 
to the Chicago Railways Company, which 
has been formed to undertake the reor- 
ganization of the two systems. The Chi- 
cago Railways Company offered separate 
bids amounting to $2,000,000, and bid a 
lump sum of $2,000,000, There were no 
other bids made. Tt is stated that the 
new company will spend $12,000,000. for 
new equipment and in rebuilding the 
lines. 


cee 


Banquet of the Independent 
Electrical Contractors’ As- 
sociation of Greater New 
York. 

On the evening of January 29 the In- 
Electrical Asso- 
ciation of Greater New York held a ban- 
quet at Mouquin’s down-town restaurant. 
Representatives of the Edison companies 
of both New York and Brooklyn and a 
large number of manufacturers and sup- 
plv men were guests of the association. 
The toastmaster was C. A. Christesen, 
president of the association. There were 
133 members present, and after the repast 
a vaudeville programme was rendered. 


dependent Contractors’ 
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Electrical Notes from Europe. 


HE new Brillane hydroelectric station 
Į has been recently put in operation, 
and it is to be ranked among the 
largest and best-equipped plants of the 
kind in France. Located in the Alpine 
region near the Mediterranean coast, it 
forms one of the extensive series of hy- 
draulic plants which are operated hy the 
Paris firm known as the “Energie Elec- 
trique.” All the hydraulic stations and 
‘pole lines which are interconnected thus 
form a extensive network which 
covers a large area. The Brillane station 
is laid out in two separate buildings. One 
of these is used as the turbine house and 
the second contains the transformers and 
the line switchboard. The plant is oper- 
ated by a fall on the Durance River which 
gives a head of about eighty feet. At 
present there are five main groups of tur- 
bine-alternators located in the building, 
having a capacity of 3,000 kilowatts each. 
There is a main penstock for each of these 
wheels, while the three smaller groups, for 
exciters, ete., are all worked from a com- 
mon penstock. The principal groups use 
the Francis type of horizontal shaft tur- 
bine and have three-phase alternators 
coupled to the wheels. In these machines 
the armature is fixed and the field revolves. 
They deliver 7,500 volts at twenty-five 
evcles. The auxiliary machines comprise 
a 200-kilowatt exciter and a fifty-kilowatt 
machine for use in the station, also a 250- 
kilowatt alternator, wound for 13,000 volts, 
which ig used for lighting the neighbor- 
ing localities. There is a second machine 
of this last type which serves as a stand- 
by. From the switchboard the main 7,500- 
volt cables are run to the transformer 
building. 

This latter structure is laid out on an 
extensive scale, as it serves for a dis- 
tribution centre and allows of combining 
the Brillane plant with the hydraulic 
plants of Verdon and Ventavon which are 
now building. The two latter plants can 
be used independently-and connected upon 
the long power lines which run to Marseil- 
les and Arles, or their alternators can be 
connected in parallel with those of the Bril- 
lane plant. There are three step-up trans- 
formers for each of the five alternators of 
the station (one per phase) and they have 
900 kilowatts’ capacity. The voltage is 
raised from 7,500 to 30,000 volts. In this 
case the secondaries are connected on the 
delta system, but when using the star con- 
nection they will give as high as 50,000 
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volts. In the second building there is a 
well-designed set of 50,000-volt bus-bars 
with their sectioning switches. The trans- 
mission lines are mounted on trelliswork 
iron poles forty feet in height and spaced 
200 feet apart. Each of the poles carries 
six wires, three for 50,000 volts and three 
for 13,500 volts. At present the whole 
length of the high-tension lines is about 
370 miles. 


One of the largest storage-battery out- 
fits on the Continent is to be installed in 
the new Zurich plant in Switzerland with- 
ina short time. The battery is constructed 
by the Olten Company, one of the leading 
Swiss firms. It is designed to serve as a 
standby and is used in the substation of 
Zurich. The latter is supplied from a dis- 
tant hydraulic plant lying on the Albula 
kiver. For this purpose a power line 
about eighty miles in length is run from 
the turbine house to the Zurich substation. 
Owing to the chances of accident with 
such a long power line, there are two 
separate lines in use, and it was decided 
to install a storage battery which should 
be able to supply the whole amount of cur- 
rent required in case there should be a 
breakdown on the power line. The substa- 
tion is located near the city, at Letten. 
The battery is used for running the stand- 
by units, and will furnish as much as 
4,700 horse-power for a short time. In 
the station there is a composite group con- 
sisting of a three-phase alternator, a 
single-phase machine and a direct-current 
generator. In general the three-phase cur- 
rent from the pole line runs the first al- 
ternator as a motor, and here the gener- 
ator runs empty. Should there be an acci- 
dent to the line, the storage battery is 
coupled on to the generator by an auto- 
matic device and runs it as a motor, 
driving the other two machines. During 
the day the battery serves as a buffer upon 
the city tramway lines. 


An electric traction line of considerable 
interest in Italy is the road which is to 
connect the localities of Chiasso and Riva 
San Vitale, passing by Capolago. The 
line is situated in the region of Lake 
Como and is about ten miles in length. 
Ii connects a number of towns which lie 
at different distances from the St. Gothard 
railway line and gives a direct connection 
between Lake Lugano and the Monte 


Generoso Railroad. At the same time it 
is the extension of the Como-Chiasso elec- 
tric line and will be a means of develop- 
ing the different localities through which 
it passes, such as Pedrinate, Castello, San 
Pietro and others. It is built on a one- 
metre gauge with a maximum grade of 
sixty per cent. The line will be run at 
660 volts, direct current, and this will 
be supplied by a station which is located 
near the town of Lugano. The trains will 
be made up of thirty-six-place motor cars 
and thirty-place trailers. The estimated 
cost of the present line is $52,000. 


An important project which is under 
discussion at Paris is that of securing a 
supply of current for the city from one or 
more hydraulic plants which would be 
erected on the Rhone or other streams. 
In this case the power lines would have an 
unusual length and the proposed plants 
would be laid out on a large scale. A 
commission has been recently appointed 
by the prefect of the Seine in order to 
look more closely into the question from a 
technical, administrative and financial 
standpoint. The commission, of which M. 
Maurice Levy is president, is composed of 
leading electrical engineers, mining engi- 
neers, municipal councillors and others. 


One of the largest of the Italian car- 
bide plants has lately been erected at 
Darfo by the Voltri Company. It is also 
to be used for other electrolytic work. 
There is a turbine plant which works in 
connection with the electrie furnace plant. 
The turbine station which supplies the 
current for the carbide works is operated 
by a fall upon the Dezzo stream and uses 
a head of 117 mctres. Two penstocks of 
300 metres length bring the water to two 
Neyret-Brenier wheels. These are coupled 
to Brown-Boveri alternators which have 4 
capacity of 4,000 kilowatts and deliver 
8,000 volts. In the adjoining building are 
the electric furnaces, and at present each 
alternator supplies four furnaces of the 
Keller type, having a capacity of 1,000 
kilowatts each. A transformer is used for 
each of the fyrnaces, and there are thus 
twelve of these in all. Two of them are 
used as a reserve. The mixture of lime 
and carbon is brought along above the 
rows of furnaces by a conveyer system 
and it is automatically dropped into the 
hoppers of each furnace. The carbide 
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after leaving the furnace is also handled 
by conveyers. 


A railroad of considerable importance 
in Germany has been changed over to the 
electric system not long since. This is 
the line which connects Cologne with 
Bonn, and it is about twenty miles long. 
Motor-cars are used which are fitted with 
two four-pole motors of 130 horse-power 
and they are run on 990 volts. These 
motors can also be run on 550 volts by 
using another set of brushes, and are 
thus adapted to run on the tramway cir- 
cuits of the two cities. The two end sec- 
tions of the line are supplied from substa- 
tions which are fed from the Cologne 
central plant. Current is taken from stor- 
age batteries which work in connection 
with boosters. The middle section of the 
railroad is supplied directly from the 
central station, using a storage battery 
as a buffer on the circuit. 


The French Westinghouse Company is 
now erecting a tramway line on the single- 
phase system in France. It is to run be- 
tween the towns of Tergnier and Anizy, 
passing through St. Gobain. The line is 
about twenty miles in length. At St. 
Gobain is erected the generating station 
for the road, and it contains two engine- 
driven alternators of 300 kilowatts, which 
operate at 3,300 volts and twenty-five 
cycles. The road is laid in single track 
of one-metre gauge, using an eight-milli- 
metre trolley wire. Each of the motor- 
cars of the present road is fitted with four 
Westinghouse motors of forty horse-power 
cach. There will also be run a type of 
freight locomotive which is designed to 
take a train of forty-five tons. 


Among the new electric enterprises in 
Spain may be mentioned the new substa- 
tion which is soon to be erected at Malaga 
for use upon the tramways of the city. 
Current is furnished from a distant hy- 
draulic plant which is operated by the 
Chorro Hydroelectric Company, and the 
power line works at 2,500 volts alternat- 
ing current. This is converted to 500 
volts direct current by rotary groups in 
the substation. 


Regarding the development of electric- 
furnace plants, the plant which has lately 
been installed at the works of Koechling 
Brothers, of Vélklungen, Germany, may 
be noted. It now contains a Kjellin fur- 
nace of twenty tons’ capacity which is de- 
signed for 1,000 horse-power. Among the 
furnaces lately erected in France may be 
cited the St. Marcel plant for carbide 
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manufacture. Here are installed three 
furnaces of 2,500, 1,500 and 1,000 horse- 
power respectively. Messrs. Heller and 
Leleux are now erecting three furnaces for 
the manufacture of ferrosilicon which 
will have a total capacity of 5,000 horse- 


power. 
l C. L. DURAND. 
Paris, January 25. 
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Lehigh University Electrical 
Engineering Society. 


The Electrical Engineering Society of 
Lehigh University, a student organiza- 
tion, has prepared for the present school 
year an excellent programme for its meet- 
ings. These are held once a month, and 
a number of special. speakers have been 
secured. 

The first meeting was held in October, 
when an opening address was delivered by 
H. O. Stephens, and the following papers 
were read: “High-Speed Railway Prol- 
lems,” by F. T. Leilich; “The Vedado 
Lighting Plant, Havana,” by A. A. Goyti- 
solo, and “The State Capitol Power 
Plant, Harrisburg, Pa.,” by C. A. Baer. 
Professor William Esty, head of the elce- 
trical department, also addressed the meet- 
ing. 

At the meeting of the society held on 
November 12, three papers were read: 
“Electric Driving of Machine Tools,” by 
A. J. Lowengrund; “Design of Small 
Hydroelectric Plants,” by H. O. Stephens, 
and “The Electrical Engineering Profes- 
sion,” by Professor Esty. 

At the December meeting, held on the 
seventeenth of the month, four papers 
were read: “Multiple-Unit Control of 
Electric Trains,” by J. W. Dorsey, Jr.; 
“Automatic Magnetic Control of Electric 
Motors,” by Thomson King; “Relation 
of Water-Power to Progress in Electrical 
Activity,” by S. S. Seyfert, and “Hydro- 
electric Power Plants: A General Engi- 
neering Survey,” by H. R. Lee. 

At the January meeting the following 
papers were read: “The Mercury Are,” 
by E. E. Ross; “The Mercury Are Recti- 
fier,” by F. J. Kraemer, and “Recent Re- 
searches in Radioactivity,” by Professor 
William S. Franklin, head of the physical 
department. At this meeting, also, H. H. 
Van Staagen, of Philadelphia, addressed 
the society. 

At the meeting to be held on February 
11 a debate on “Municipal Ownership of 
Electric Railways and Electric Lighting 
Plants” will take place, and Professor 
L. A. Stewart will discuss “The Problem 
of Public Utilities.” 

The programme for the meeting to be 
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held on March 10 includes: “The Elec- 
trical Engineering Apprentice,” by C. H. 
Brillhart; “Pittsburg and Butler Single- 
Phase Railway,” by L. F. Galbraith; 
“Monorail System of Railroads,” by R. E. 
Loper, and “Railway Problems,” by C. E. 
Clewell. 

Three papers are scheduled for the 
meeting to be held on April 14: “Steam 
Railroad Automatic Signaling,” by H. G. 
Wascher; “Power-House of Long Island 
Railroad,” by G. O. Bason, and “Railway 
Tests,” by E. S. Foster. 

At the final meeting, to be held on May 
19, the election of ofticers for the ensuing 
year will take place. 

In addition to those mentioned arrange- 
ments have been made with the following 
engineers to address the society: L. B. 
Stillwell, consulting electrical engineer, 
New York city; Frank N. Hibbitts, super- 
intendent of motive power of the Lehigh 
Valley Railroad; M. A. Maxwell, consult- 
ing engineer, Easton, Pa., and Charles F. 
Scott, consulting electrical engineer of 
the Westinghouse Electrice and Manufac- 
turing Company. 

The officers of the society for the pres- 
ent year are: Hl. O. Stephens, president ; 
IX. L. Willson, vice-president; J. A. 
Clarke, secretary; R. E. Loper, treasurer. 

— 0M 
Dr. Branly’s Telemechanic 
Device. 
To THE EDITOR OF THE ELECTRICAL Revirw : 

I notice in your issue of December 28, 
1907, an article by Dr. Edouard Branly 
describing a “new” telemechanic device. 
Now, Lam greatly interested in the sub- 
ject of telemechanical control by “wire- 
less” methods, and Dr. Branly is to be 
congratulated upon the practical results 
which he states he has secured. I should, 
howeve?, like to point out that the method 
is not new by any means, and is merely an 
elaboration of the method which I devised 
in 1898 and disclosed in United States 
patent No. 643,018. A description is also 
to be found in Right and Dessau’s 
“Drachtlose Telegraphie,” so that the 
method should be known to any worker in 
this field. 

The time of revolution of the discs in 
Dr. Branly’s apparatus is given as twenty 
seconds; the revolution in my apparatus 
of 1899 occupied five seconds; but since 
this time even is too long for rapid con- 
trol I have reduced this to two and one- 
half seconds in my latest apparatus. 
When the helm of a boat has to be altered 
the delay necessitated by a rotation period 
of twenty seconds is inadmissible. 

L. H. WALTER. 

92 Victoria street, Westminster. 

January»25. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Tangential System of Supporting 
Trolley Wires. 

A description is given here of a system 
devised by J. P. Pringle, borough elec- 
trical engineer to the Burton-on-Trent 
Corporation, England, for providing a 
flexible suspension for electric trolley lines. 
A trouble which used to be more serious 
than at present was the breaking of a 
trolley wire at the end of an ear. This 
was due to alternate bending and straight- 
ening of the wire at that point as the 
trolley wheel passed under it. It was to 
avoid’ this that various types of flexible 
suspension have been devised, in which 
the hanger is suspended from a short span 
of wire. Mr. Pringle’s arrangement is, he 
believes, an improvement over this, as it 
provides a smooth surface for the wheel 
_ to run under and allows the wire to move 
laterally and longitudinally as well as ver- 
tically. The method consists in placing 
two ears on the wire, about ten feet apart. 
These are soldered to the wire, leaving 
the under surface smooth. Between these 
a piece of stranded steel cable is stretched, 
which is carried on a porcelain reel insu- 
lator, which, in turn, is supported by a 
metal loop carried on a second similar in- 
sulator. The suspension cable is free to 
move somewhat along the track, and also 
allows the wire side and vertical play. 
The effect is somewhat similar to that ob- 
tained by the messenger wire type of sus- 
pension now used for high-speed roads; 
in fact, Mr. Pringle suggests the use of 
two or three suspension cables, supported 
at a common point, but attached to dif- 
ferent points of the trolley wire, for roads 
where the speed is high. At curves the 
wires are held in place by pull-overs at- 
tached to short spans of cable fastened to 
the trolley wire. Another advantage of 
this method of suspension is the doing 
away with composition insulators. Earth- 
enware or porcelain may be used, which 
do not deteriorate with use. When this 
system is employed the sag of the wire 
may be reduced, a smoother running of 
the trolley wheel is obtained, and the con» 
struction is said to be no more costly than 
that of the ordinary bracket or span-wire 
type.—.Abstracted from the Electrician 
(London), January 10. 


Test of a Low-Voltage Alternator for 
Calcium Carbide Furnaces. 

A brief account is given here of the 
performance of a 430-kilovolt-ampere al- 
ternator constructed by Mather & Platt, of 
Manchester, England, for a calcium car- 
bide furnace in Ireland. The normal out- 
put is 8,600 amperes at fifty volts, but it 
was stipulated that the machine should 
carry continuously a ten per cent overload 
without sufficient rise in temperature to 
injure the insulation. The temperature 
rise during continuous operation at nor- 
mal full load is not to be more than 
seventy-five degrees above that of the sur- 
rounding air. The efficiency asked for 
was ninety-two per cent, but the makers 
would guarantee only ninety per cent, al- 
though it was anticipated that the actual 
efficiency would be better than that asked 
for. It was impossible to test this ma- 
chine after completion at the factory 
under full load, and it was agreed that 
the efficiency should be determined by 
measuring the power required to drive the 
machine idle at full speed, full excitation. 
This quantity was to be taken as the iron, 
windage and friction losses, to which was 
to'be added the energy required for exci- 
tation and the computed copper loss in 
the armature, the total to be taken as the 
full-load losses. The machine was re- 
quired to operate on short-circuit without 
injury, and the regulation was to be de- 
termined by adding together graphically 
the excitation required for normal volt- 
age, no load, and for full-load current 
under short-circuit. In a machine for 
such heavy currents it was necessary to 
have a number of parallel circuits. It 
was important that these should all de- 
velop the same instantaneous voltage and 
run strictly in phase with each other. It 
was important also that no eccentricity of 
the revolving field should affect its per- 
formance in this way. Before coupling up 
the parallel circuits, these were carefully 
measured and the voltages were found to 
be identical. A further test consisted in 
connecting the windings in parallel by a 
single copper wire, No. 25 Standard Wire 
gauge, which fuses with a current of about 
twenty-five amperes. With full-load ex- 
citation it was found that this wire mere- 
ly became perceptibly warm at the touch, 
indicating that the idle current was not 
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more than fifteen amperes. The excitation 
required for full voltage, no load, was 
19.6 amperes, and for full-load current at 
short-circuit, eighteen amperes, the graph- 
ical addition of which gives 26.6 amperes, 
which corresponds almost exactly to that 
computed for the machine at unity power- 
factor. The power required to drive the 
machine at full excitation, no load, was 
15.24 kilowatts. The full-load excitation 
was 1.43 kilowatts, and the stator copper 
loss due to the full load, 8,600 amperes, 
was 5.75 kilowatts, making the total full- 
load losses 22.42 kilowatts, and giving a 
computed efficiency of ninety-five per 
cent.—Abstracted from the Electrical Re- 
view (London), January 17. 
The Stability of Weston Cells. 


A record is given here by Dr. H. S. 
Carhart of the performance of a number 
of Weston cadmium cells which he con- 
structed in July, 1903. One of these was 
made up with Merck’s washed mercurous 
sulphate, while the others were prepared 
from mercurous sulphate precipitated 
from a hot solution of the nitrate. In 
certain of the latter cells the cadmium 
sulphate solution was neutralized with 
cadmium carbonate, but it was found 
afterward that these cells were really 
slightly basic and for a time had a lower 
electromotive force than the others. At 
the present time they are practically 
identical. These cells have been kept 
continuously in a bath controlled by a 
thermostat since December, 1903, at very 
nearly 21.1 degrees centigrade. The mean 
value of these cells is now 1.01936 volts. 
This mean has risen slowly as the four 
cells mentioned above have approached the 
others, but the mean for the remainder of 
the cells has remained 1.01935 or 1.01936 
for the past four years. The cells are of 
the H-form and are hermetically sealed. 
Cells set up with mercurous sulphate pre 
cipitated electrolytically, or according to 
the method used by the National Physical 
Laboratory, London, have an electromo- 
tive force of twenty parts in 100,000 lower 
than Dr. Carhart’s cells; while the latter 
cells are about as much higher as com- 
pared with those at the Bureau of Stand- 
ards, Washington. These cells have been 
compared at frequent intervals with Clark 
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cells set up at different times, showing 
undeniably that they have maintained 
their electromotive force for more than 
three and a half years. Unfortunately 
there are no records of comparison with 
the Clark cell when the cadmium cells 
were first set up. The cells, however, 
have a slightly higher electromotive force 
than those produced by the methods now 
accepted. This record, Dr. Carhart thinks, 
demonstrates that cells made with pre- 
cipitated mercurous sulphate meet every 
requirement of permanency, and are fully 
the equal of the Clark cell in this regard, 
and are decidedly superior when con- 
sidered from the point of view of the 
permanency of the containing glass cell. 
The Clark cells almost invariably crack 
at the negative electrode, due to the alloy- 
ing of the platinum wire in contact with 
the zinc amalgam. No such difficulty 
ig encountered with platinum and cad- 
mium amalgam. It is, however, very 
difficult to seal platinum wire in glass so 
perfectly that kerosene oil will, after a 
long time, not work its wav into the cell. 
This is a difficulty common to both types 
of cells—Abstracted from the Physical 
Review (Lancaster), January. 
< 
On the Best Method of Demagnetiz- 
ing Irom for Magnetic Testing. 

A painstaking study has been made by 
C. W. Burrows in order to determine the 
best method of demagnetizing samples of 
iron before submitting them to magnetic 
tests. The author first gives a brief syn- 
opsis of the methods pursued by the earlier 
experimenters and gives as his criterion 
of perfect demagnetization that condition 
which gives a maximum induction. The 
apparatus used in conducting the work 
consisted of two magnetizing coils side 
by side, within which were placed the iron 
specimens, fifty centimetres long, which 
were joined at the ends by suitable 
wrought-iron yokes. With this apparatus 
the effects of varying temperature, of us- 
ing various intensities of demagnetizing 
force, of varying rates of reversing the 
demagnetizing force, and of the time re- 
quired to produce complete demagnetiza- 
tion were studied. It was found that one 
demagnetization, when properly con- 
ducted, was sufficient. As a result the 
author gives the following as the best 
method of procedure: the magnetic sys- 
tem, consisting of the test pieces and the 
connecting yokes, should be mounted with 
its plane perpendicular to the earth’s field, 
and, if necessary, should be protected from 
vibrations by a pad of felt. If an accu- 
racy of one per cent in the steep part of 
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the magnetization curve is desired the 
temperature must not vary more than one 
or two degrees, as it is not feasible to 
apply a temperature coeflicient correction, 
The demagnetization should be accom- 
plished by a current reversed at the rate 
of approximately one cycle per second, 
while gradually diminished in such a way 
that the rate of decrease of the induction 
is, as nearly as may be, uniform. An am- 
meter in circuit and a rough sketch of the 
curve will enable one to regulate this cur- 
rent with sufficient exactness. The initial 
demagnetizing current should be sufficient 
to carry the induction bevond the knee of 
the curve, and the final current should not 
be greater than the smallest magnetizing 
current to be used. The full demagneti- 
zation may be accomplished in about 
ninety seconds. After a sample has been 
demagnetized in this way, to test its mag- 
netic qualities, the lowest magnetizing 
force desired should be applied, and this 
should be reversed at the same speed in 
which the piece was demagnetized. This 
reversing should be continued until two 
deflections, about reversals 
apart, show only a negligible difference. 
The final deflection is then the normal 
value. Without demagnetizing again, the 
next higher magnetizing force should be 
applied and reversed as before, and the 
process continued until all required points 
have been obtained.—Abstracted from the 
Bulletin of the Bureau of Standards 
(Washington), January. 
$ 
Electric Welding. 

A description is given here by C. B. 
Auel of a method of using the electric arc 
for welding and repairing defective iron 
work. The author first divides methods 
of welding into four classes: the Zerener, 
in which an arc is drawn between two 
carbon electrodes and caused to impinge 
on the metal to be welded, by means of 
an electromagnet; the La Grange-Hoho, 
otherwise known as the “water-pail force ;” 
the Thomson, or incandescent process, in 
which heavy alternating currents are 
passed through the joint to be welded; and 
the Benardos process, in which an arc is 
drawn directly between the metal to be 
welded and a carbon electrode. This lat- 
ter process is simple and suitable for many 
uses, and does not require an elaborate 
equipment. Its application to shop meth- 
ods is described somewhat in detail. The 
outfit needed is a controlling rheostat, 
which may be of the grid type or two water 
rheostats improvised for barrels, a carbon 
electrode, fire clay or carbon blocks for 
molding purposes, and a source of supply 
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which can furnish from seventy-five to 100 
kilowatts, at from 100 to 125 volts. The 
operator should have a canvas hood with 
a colored glass window for covering the 
head and protecting the eves, and should 
wear gloves with gauntlets to cover the 
wrist. A higher voltage than .125 may 
be utilized, but this is wasteful. A port- 
able generating set consisting of a motor- 
driven generator with suitable output, pro- 
vided with a controlling switchboard, is 
convenient. The water rheostat may be 
formed of two water-tight barrels placed 
side by side, into each of which dips a 
triangular electrode of steel plate about 
one-quarter of an inch thick, suspended 
by means of pulleys and counterweights. 
The barrels are joined in parallel in the 
are circuit. Two discarded castings, 
weighing about thirty pounds each, may 
be used for the bottom electrodes in the 
rheostats. The carbon arc electrode is 
held in a clamp attached to an insulated 
handle provided with a shield to protect 
the hand. A hard, solid carbon about one 
and a half inches in diameter and six to 
twelve inches long is suitable. When used 
it should wear away to a round stub end 
and not to a long point. For repairing 
steel castings an iron rod about three- 
eighths of an inch in diameter is used. 
For filling, Norway iron is preferable, 
though scraps of boiler plant or steel cast- 
ings may be used. To make a weld the 
positive terminal of the circuit is clamped 
to the casting to be welded, so that the 
current will flow from the metal to the 
carbon. The carbon is then placed in con- 
tact with the metal and drawn away 80 as 
to strike an are about two inches long or 
more. The are is allowed to play upon 


the casting until the metal commences to 
boil, The electrode should be manipu- 
lated so as to heat the casting thoroughly 
within the immediate vicinity of the pro- 
posed welding. This will prevent too 
rapid cooling of the molten metal. When 
the metal is boiling. one end of an iron 
rod is placed into it and is allowed grad- 
ually to melt away until the opening is 
filled. The operation should be carried 
out continually to avoid the formation of 
slag. When, instead of filling the cavitv, 
it is necessary to build up, a mold is 
formed of fire-clay or blocks of carbon; 
or motor brushes may be used for this 
purpose. The process just described is 
then carried out. If the work is done 
properly, the weld has a tensile strength 
about seventy-five per cent of that of the 
original stock. Data taken from a typical 
weld show that a hole one and a quarter 
inches in diameter by two inches deep was 
filled in fiftv-six seconds, the voltage 
across the are varving from sixty-three to 
fifty, the current varying from 550 to 650 
amperes. —A hstracted from the Electric 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Series Luminous Arc Rec- 

tifier System. 

One of the most interesting and im- 
portant developments in arc lighting sys- 
tems is the development by the General 
Electric Company, Schenectady, N. Y., 
of its series luminous arc rectifier, permit- 
ting the operation of direct-current lumi- 
nous arc lamps from alternating-current 
central stations. The luminous arc lamp, 
on account of the volume and character 
of its illumination and the low energy 
consumption per candle-power, is particu- 
larly suited to street lighting. It has 
already been installed on many up-to-date 
outdoor systems, where its brilliancy and 
light distribution make it an ideal illu- 
minant. Its small power consumption— 
four amperes at seventy-five to eighty 
volts—also appeals to central station man- 
agers. The combination of this new lamp 
with the efficient transformation of alter- 
nating current into direct current by 
means of a mercury arc rectifier gives a 
novel and practical solution of this im- 
portant illuminating problem. 

Fig. 1 shows the luminous arc lamp for 
use with the series rectifier system, Fig. 2 
showing the mechanism of the series lumi- 
nous arc lamp. The main frame of the 
lamp consists of a single large tube which 
acts as a chimney and carries away the 
fumes of the arc. Wind shields are placed 
at the top of the lamp to prevent down- 
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sists of a bar of hard-drawn copper sup- 
ported by iron wings. The lower elec- 
trode is made of specially prepared com- 


Fic. 1.—Serirs Luminous Arc LAMP. 


position contained in an iron tube five- 
eighths inch in diameter by eight inches 
long. A horizontal reflector is placed in- 
side the globe in close proximity to the 
arc, and serves to throw a large volume 
of light below the lamp without inter- 
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Fig. 3.—DIMENSIONS OF O11, TANK FOR RECTIFIER. 


ward drafts into the tube. The electrodes 
differ entirely from ordinary carbon arc 
lamp electrodes. The upper electrode con- 


fering with the main distribution of light 
in the horizontal direction. 


When the lamp is out of circuit its elec- 


trodes are separated with the lower elec- 
trode carrier detained by a stop, which 
holds the tip of the lower electrode at a 
fixed distance from the upper electrode. 
When the current is thrown on, the pick- 


Fic. 2.— MECHANISM oF SERIES LUMINOUS 
Arc LAMP. 


up by the starting magnet brings the 
lower electrode into contact with the upper 
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Fre. 4.—DIAGRAM oF CONNECTIONS, SERIES 
Luminous Arc RECTIFIER SYSTEM. 


electrode. This operation allows the cur- 
rent to flow through the series magnet, 
thereby opening the circuit ofthe starting 
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magnet at the cutout contact, allowing 
the lower electrode to fall and strike an 
arc. The lamp is then burning with the 
lower electrode carrier resting on its stop, 
and with the series magnet holding the 
cutout contact open. As the lower elec- 
trode is consumed, the voltage across the 
arc increases until, at a given limit, the 
shunt magnet (which is bridged across 
the arc) lifts its armature and closes the 
cutout contact. The closing of this con- 
tact cuts the starting magnet again into 
circuit, thereby picking up the lower 
electrode and reestablishing the arc at 
the proper distance. 

The station equipment of the series 
luminous arc rectifier system includes a 
constant-current transformer connected 
to the alternating-current source, and a 
series mercury arc rectifier panel with its 
accessories. The primary windings of the 
transformer may be designed for an alter- 
nating-current supply of practically any 
voltage or frequency. The secondaries are 
connected to the anodes of the rectifier 
tube. A tap at the middle of the second- 
ary connects the transformer through a 
direct-current reactance to the direct-cur- 
rent circuit on which the lamps operate. 

The direct-current reactive coil used 
with the fifty, seventy-five and 100-light 
sets 18 mounted on the base of the con- 
stant-current transformer and enclosed in 
the same casing that surrounds the trans- 
former mechanism. The coil used with 
the twelve and twenty-five-light sets is 
contained in a separate casing external to 
the transformer. 

The rectifier tube in which the alter- 
nating constant current is changed to 
direct current for the series-current dis- 
tribution consists of an exhausted glass 
vessel containing one positive anode or 
terminal in each of the two upper arms, 
two mercury starting anodes, and the mer- 
cury cathode or negative terminal at the 
bottom of the tube. The rectifier tube is im- 
mersed in oil and supported in a movable 
wooden holder. The tube is put into opera- 
tion by shaking it slightly, which cause a 
mercury bridge to be formed and broken be- 
tween the starting anodes and the cath- 
ode. The dimensions of the. tank for the 
rectifier tube are shown in Fig. 3. 

Under normal operating conditions the 
average life of the tubes on twenty-five, 
fifty and seventy-five-light circuits is con- 
siderably over 400 hours. 

A special exciting transformer of about 
100 watts’ capacity is used-in starting the 
rectifier tube. The primary is connected 
to a 110-volt supply, and the secondary to 
the tube’s starting anodes, with a tap in 
the middle of the secondary connected to 
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the cathode or negative terminal at the 
bottom of the tube. After starting the 
tube, the exciting transformer can be dis- 
connected from the low-voltage circuit 
by a switch on the panel. 

An iron tank (shown in Fig. 3) con- 
tains the oil, which is kept at a proper 
temperature by means of water flowing 
through a cooling coil. 

Fig. 4 shows the diagram of connections 
for the series luminous arc rectifier svs- 
tem. The twelve, twenty-five and fifty- 
light switchboard consists of a single piece 
of blue Vermont marble twenty-eight 
inches by twenty inches by one and one- 
half inches thick, supported on a frame 
sixtv-four inches high. These boards are 
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of decided optimism. With the possible 
exception of a single district, which de- 
pends for its prosperity upon one partic- 
ular product, reports indicate that a gen- 
eral resumption of business activity is 
being brought about at the present time, 
and the outlook for purchases of material 
of all kinds, particularly power and elec- 
trical machinery, is most encouraging. 
Many of the district managers stated, in 
fact, that during the past two weeks in- 
quiries have been very heavy, and cus- 
tomers are only waiting until a little more 
complete restoration of normal conditions 
to place large orders for apparatus. 

One of the facts emphasized at the meet- 
ing was the advantage both to Allis-Chal- 
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designed for installation immediately in 
front of the constant-current transformer, 
and are not a portion of a complete switeh- 
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Department and District Office 
Managers Allis-Chalmers 
Company. 

The photograph reproduced herewith, 
which was taken in front of the Allis- 
Chalmers Club at West Allis, Wis., rep- 
resents a gathering of department and 
district office managers of the Allis-Chal- 
mers Company from every industrial 
centre of the country. During the entire 
meeting, which lasted four days, begin- 
ning with a tour of inspection of the 
mammoth works at West Allis and ending 
with a banquet at the Hotel Pfister in 
Milwaukee, the prevailing note was that 
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mers Company and the purchaser of 
taking contracts for the complete equip- 
ment of power and lighting plants, elec- 
trie railway installations, industrial 
works, such as cement mills, flour mills, 


saw mills, ore-reduction works, stone- 
crushing plants, ete., which the company’s 
varied line of machinery enables it to 


do, thereby eliminating any division of 
responsibility and insuring the harmo- 
nious working of all parts of the appa- 
ratus, from bearing boxes, gears and pul- 
levs to the heaviest machinery used in the 
plant, of whatever character it may be. 
thus guaranteeing the operation of the 
plant as a unit rather than the perform- 
ance of the individual parts. 

Following is a list of the managers 
shown in the»photographt F. C. Colwell, 
manager, Cincinnati district office; J. U. 
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Jones, manager Dallas district office ; E. T. 
Pardee, manager Boston district office; 
M. W. Thomas, manager Atlanta district 
office; J. F. Harrison, manager flour-mill 
machinery department; B. A. Behrend, 
chief electrical engineer; J. W. Gardner, 
manager Chicago district office; J. Weid- 
man Murray, manager Pittsburg district 
office; W. L. Loveland, manager mining 
machinery department; St. J. Chilton, 


ELECTRICAL REVIEW 
A New System of Lighting. 


A new system of lighting by incan- 
descent lamps has been devised, known as 
the Linolite system, which employs a long 
tubular lamp in which the filament 
reaches from end to end. As the lamps 
are connected end to end, they form a 
continuous line of light, hence the name 
“Linolite.” The source of light being 


continuous, the illumination is uniformly 


Vol. 52—No. 6 


to eight candle-power, that of Linolite is 
over forty candle-power. 

The Linolite system is particularly 
adapted for lighting show windows, show 
cases, pictures, signs, desks, etc., also for 
theatrical stage lighting and the outlining 
of buildings for display purposes. An im- 
portant application of it is in the illumi- 
nation of room interiors by reflected light, 
in which case it is placed above the cor- 


Fic. 1.—Tag LINOLITE System OF LiGating. Tne INCANDESCENT FILAMENT STRETCHES FROM END TO END OF THE LAMP 
UNITS, WHICH ARE ASSEMBLED IN A SEMI-CIRCULAR TROUGH REFLECTOR. 


manager Philadelphia district office; F. L. 
Bunton, manager St. Louis district office ; 
F. C. Randall, manager New York dis- 
trict office; Roscoe Cornell, manager El 
Paso district office; Geo. A. Williams, 
manager Cleveland district office; P. H. 
Carey, manager Detroit district office; 
C. R. Tatem, manager Buffalo district 
office; H. D. Scribner, manager San Fran- 
cisco district office; A. E. Mosier, manager 
Kansas City district office; A. H. White- 
side, manager electrical department; R. B. 
McConnev, manager Denver district of- 
fice; L. M. Harvey, manager Milwaukee 
branch office; E. T. Adams, manager gas- 
engine department; J. H. Denton, man- 
ager air-brake department; I. L. Skeith, 
manager saw-mill machinery department ; 
M. C. Miller, assistant to the president: 
W. J. Sando, manager pumping-engine 
and hydraulic-turbine departments; W. E. 
Dodds, manager steam-engine depart- 
ment: J. C. M. Lucas, manager Balti- 
more district office; H. Schifflin, manager 
crushing and cement-making machinery 
department; W. H. Powell, superinten- 
dent electrical works; J. R. Jeffrey, 
secretary Bullock Electric Manufacturing 
Company. 
— 0M 


Power Company Not Taxable. 


An opinion has been handed down by 
Judge Hassler, at Lancaster, Pa., in the 


case of the York Haven Water and Power, 


Company, which is developing a large 
electric power plant on the Susquehanna 
River. This company is assessed at $500,- 
000, and the township of Conowago, as 
well as Lancaster County, would derive a 
good revenue from the taxes. The Court 
holds, however, that the company is a 
quasi-public corporation, and is not sub- 
ject to local taxation. 


distributed, and the alternate bright and 
dark spots, characteristic of lighting 
with bulb lamps, are eliminated. 

-The lamps are arranged in a semi-cir- 
cular reflector (Fig. 1) which is made up 
in any lengths required up to and in- 
cluding ten feet. The position of the 
lamp relative to the reflector is such that 
the filament is located uniformly through- 
out its length in the focus of the reflector, 
and thus a maximum of reflecting effi- 
ciency is obtained. As a result, tests have 
shown that the illumination secured with 
the Linolite system is greater than that 
with ordinary bulb lamps. 

Another advantage of the Linolite svs- 
tem is the small space which it requires. 
The entire reflector is two 
and one-quarter inches wide 
by one inch deep over all, so 
that it can be placed in 
show windows, show cases, 
ete., back of the window al 
frames or fillets, in such 
manner that the fixture will 
be invisible, or practically 
so, and the source of light 
screened entirely from the 
eve of the spectator. 

Fig. 2 shows the distribu- 
tion of luminous intensity 
with the Linolite svstern as 
compared with an ordinary 
sixteen-candle-power lamp 
in its end-on position, both 
having the same size and length of 
filament and consuming the same cur- 
rent. This curve is the result of a certified 
test made by the City and Guilds of Lon- 
don Institute, London, England. The solid 
curve shows the candle-power in any direc- 
tion of the bulb lamp while the dotted 
curve shows the corresponding values of 
the candle-power of Linolite. It is notable 
that while the illumination given by the 
bulb lamp immediately in front is seven 
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nices near the ceiling, from which the 
light is reflected. 

This system is manufactured by the H. 
W. Johns-Manville Company, of New 
York. 

oe =. ——— 
Electric Reduction of Zinc in 
Canada. 

United States Consul L. E. Dudley, of 
Vancouver, British Columbia, reports that 
a new zinc-reduction plant is being con- 
structed in British Columbia by the Cana- 
dian Zinc Company. The plant is said 
to be nearing completion, and it is ex- 
pected to be ready for operation by the 
first of February. An electrical method 
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Fie. 2,—CuRVEs SHOWING DISTRIBUTION OF LIGHT WITH 
LINOLITE SYSTEM OF LIGHTING. 


of reduction is to be employed, though no 
description of the process is given. Much 
of the lead ore obtained from the Slocan 
mines in British Columbia contains over 
ten per cent of zinc, for which the pro- 
ducers are penalized by the lead refineries. 
As a consequence of this a number of 
these mines have been closed, but the 
establishment of these zine works, which 
are at Nelson, is expected to make ther 
working profitable. 
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A New Universal Galvanom- 
eter. 


All the advantages of the pivoted form 
and the added sensibility of a suspended 
instrument are combined in the Queen 
universal galvanometer just produced. 
The permanent magnets are made from 
the finest quality of magnet steel, care- 
fully aged to insure permanency. The 
moving coil swings in a uniform mag- 
netic field and the deflections are propor- 
tional to the flow of current. With proper 
shunts this instrument can be used as an 
ammeter or a milli-ammeter, and with a 


New QUEEN UNIVERSAL GALVANOMETER. 


series resistance can be used as a volt- 
meter or a milli-voltmeter. 

As a galvanometer proper it has a va- 
riety of uses, having ordinarily a sensi- 
bility of 150 to 500 megohms, and is made 
up to 1,000 megohins sensibility. The coils 
are rectangular in form and swing over 
a soft iron core having radial faces. The 
moving system is suspended by phosphor 
bronze strips secured to abutments ter- 
minating at the ends of two steel rods 
that also hold the soft iron core over which 
slides the clamping device for transporta- 


tion. A three-cighths-inch plain mirror is 
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mounted just above the coil. The upper 
abutment is provided with two milled 
heads, one for locking the system and the 
other to adjust zero. The whole is en- 
closed in a brass tube provided with a 
three-quarters-inch circular window. 

The entire svstem can be lifted from 
the tube by the removal of two small 
screws. The tubes with system are inter- 
changeable. This will enable the user to 
have tubes of different sensibilities. 

The containing cases are made of hard- 
wood, well finished and provided with a 
leather carrving strap. The permanent 
magnet is securely bolted in the case. 
thereby insuring extra stability. 

A telescope and scale is also attache | 
to the magnet, as well as curved soft iron 
pole pieces that form a receptacle for th’ 
tube and svstem. On either side of the 
telescope is provided a mill-head screw fo 
leveling when used as a table galvanom- 
cter. There is also provided a brass pl 
secured to the lid of the instrument, °° 
that it can be used as a wall galvanometer. 
This instrument has also a brass plate o- 
the bottom with a hole tapped to receive 
the scréw from a tripod for street work. 

With this instrument is a 100,000-ohim 
coil wound with a wire having a negligi- 
ble temperature coefficient, mounted in a 
neat case with suitable terminals. There 
is also an Ayrton shunt with all necessary 
binding posts and two battery reversing 
kevs. These instruments all fit in the box 
very compactly and the entire dimensions 
over all are six and one-half inches hig. 
eight and one-half inches long and three 
and one-half inches wide, weighing five 
and one-half pounds, 

The Queen universal galvanometer is 
manufactured by Queen & Company, Phil- 


adelphia, Pa. 
—_—_+@-__—_- 


The “ Autofherm.” 

One of the interesting contrivances 
which have been developed for culinary 
purposes, and which is now attracting a 
great deal of attention in connection with 
the utilization of electricity for heating 
and cooking, is the “Autotherm,” invent- 
ed and built by W. S. Heger, Jr., 193 
Western avenue, Milwaukee, Wis. The 
“Autotherm,” or “fireless cooker,” is of 
great advantage in residences, hotels and 
restaurants where electricity is used for 
heating and cooking. There has been 
some dissatisfaction with electrical cook- 
ing, due to the cost because of the high 
rates charged by the central station com- 
panies. Where it is not possible, because 
of local conditions, to reduce the rates for 
electricity so that the cost of cooking 
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becomes comparable with that for gas or 
coal, the “Autotherm” will be found of 
great advantage. 

The principle of this device is in re- 
taining the heat in the partially cooked 
material until the cooking process has 
been completed. It is not necessary to 
re-write the ordinary cook book to make 
use of the apparatus. All that is neces- 
sary is to bring the material to be cooked 
up to the cooking temperature for a few 
minutes, and then remove the utensil and 
place it in the “Autotherm.” By the 
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proper utilization of insulating materials 
the heat is retained in the utensil, and 
the cooking process completed without 
further expenditure of energy. 

——_—_-@— 


Westinghouse Lamp Company 
to Discharge Receivers. 


It is learned that the Westinghouse 
Lamp Company, manufacturer of incan- 
descent electric lamps, and one of the con- 
stitutent companies of the Westinghouse 
Electric and Manufacturing Company, 
has obtained the signatures of ninety- 
nine per cent in amount of the creditors to 
the readjustment plan permitting a dis- 
charge of the receivership. The receivers 
have found the company’s financial condi- 
tion to be entirely sound, the assets being 
approximately five times as great as its 
liabilities. The formalities connected with 
the application to the court) for a dis- 
charge of the receivers are now under 
wav and it is expected that the company 
will be returned to its shareholders by 
March 1. The business of the company 
has continued without interruption during 
the receivership. 

The officials of the company are expect- 
ing to have the new plant at Bloomfield, 
N. J., in operation before the end of the 
summer. It will have a capacity of over 
15,000,000 lamps per year, 
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INDUCTION MOTOR STARTERS. 


BY D. E. CARPENTER. 


The conditions under which electric 
motors and their auxiliaries are frequently 
compelled to operate in cement mills, steel 
mills, foundries, machine shops, ete., are 
often far from theoretically ideal, and the 
problem of adapting motors and their 
auxiliaries to practical conditions instead 
of trying to make the conditions perfect, 
has been presented to electrical engineers 
for solution. In the design of starters for 
induction motors the following conditions 
and requirements should be given careful 
consideration. 

Instead of being located where it can 
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be kept ideally clean, a condition formerly 
thought to be essential to successful oper- 
ation, electrical apparatus used in many 
industrial plants must be capable of oper- 
ating constantly in an atmosphere filled 
with dust and flying particles, and must 
require almost no attention except a 
periodical inspection by the electrician, 
and an occasional supply of fresh oil to 
the bearings. 

Motors and their starters must be 
ready to perform their several functions 
promptly and without failure, even though 
the operators may he absolutely ignorant 
of even the elementary principles of elec- 
trical engineering; in other words, the 
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motors and their auxiliaries must be fool- 
proof, this expression being used without 
reflecting, in the least, on the operators’ 
general intelligence or knowledge of the 
industrial processes they are performing. 

In a well-managed mill or factory, fre- 
quent or prolonged shut-downs on account 
of lack of power can not be tolerated, and 
electric motors, no matter how convenient 
they may be, can not compete with other 
forms of motive power unless the motors 
are absolutely reliable in service. With 
motor-drive, failure of power from any 
cause must, of course, be charged to the 
system. Not only must motors be re- 
liable, but there must be no failures due 
to poorly designed or poorly constructed 
motor starters. Such starters may fail in 
themselves, or they may start the motors 
under such conditions as to cause them 
or some of their other auxiliaries to fail. 
For example: An incorrectly designed 
motor or motor starter may result in an 
excessive starting current, thus continual- 
ly blowing fuses or opening circuit-break- 
ers; or the motor may start with such a 
shock as to break something. 

For best results with induction ‘motors, 
the starters must be designed especially 
for the type of motor with which they are 
to be used. It is a mistake to assume that 
an induction motor can be used success- 
fully with any type of motor. Some 
motors require much more current to start 
with a given torque than others, or have 
other individual characteristics requiring 
an especially adapted starter. 

If motors and lights are operated from 
the same circuit, the motor-starting cur- 
rent must be limited to a value that will 
not seriously disturb the line voltage. The 
importance of this requirement depends 
on the relative importance of the power 
and the light. In many industrial oper- 
ations power is of first importance and 
some momentary decrease in the candle- 
power of the lamps operating from the 
same generator or transformer as the 
motors may be permissible. 

In cement mills and in steel mills, the 
constant speed motors are often required 
to start with a strong torque and to ac- 
celerate this torque to full speed. The 
starting voltage impressed on the motor 
stator must, therefore, be a considerable 
percentage of the full line voltage. For 
such work two steps in the starter are 
usually sufficient to bring the motor to 
full speed without serious shock either to 
the electrical system or to the connected 
mechanical apparatus. 

The electrical devices should be so con- 
trolled as not to endanger life or property. 
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In many operations the air becomes filled 
with fine dust so inflammable that its ig- 
nition would be disastrous. Squirrel-cage 
induction motors, being without moving 
contacts, are especially suited to such loca- 
tions, but the auxiliary devices used with 
the motors must have no exposed circuit 
opening parts. All electrical contacts and 
circuits must be thoroughly and effectively 
insulated. There must likewise be no op- 
portunity to receive an electrical shock on 
touching any part of the starter case or 
handle. 

It is quite a common error to give pre- 
ponderant consideration to the first cost 
of an article, and not enough to the length 
of the period .during which the article 
will give satisfactory service. A better 
way would be to consider the cost per unit 
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length of useful life, this cost to include 

both the first cost and the cost of repairs 

during the period. 

A motor starter that requires frequent 
repairs or renewals of worn parts or on 
which renewals, when necessary, are hard 
to make, may be comparatively expensive 
even though its first cost is low; few re- 
pairs should be necessary and these should 
be easily, quickly and cheaply made. 

The Westinghouse cement-type starter, 
technically known as the type E two- 
point auto-starter, was especially designed 
for use with its type CCL squirrel-cage 
induction motors which start full-load 
torque with unusually low current. This 
starter operates by varying the voltage 
impressed on the motor field; it consists 
essentially of two auto-transformers and 
two sets of oil-immersed switch contacts, 
all enclosed in an iron case, the bottom of 
which forms the oil tank. The switches 
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are operated by means of a lever having 
three positions, viz., the off position, the 
starting position and the running position. 
The lever is locked in the off position and 
in the running position by a spring catch, 
but will not remain in the starting posi- 
tion unless held, and on being released 
will immediately return automatically to 
the off position. 

The switches consist of copper rods 
abutting against brass rods, this combina- 
tion of metals having proved very satis- 
factory in resisting injury from arcing. 
Firm contact is maintained by coiled 
springs which are compressed about one- 
half inch in closing the switch whether in 
the starting or the running position. The 
arcing tips are screwed onto the ends of 
the rods and may be removed or replaced 
with a pair of ordinary gas pliers. The 
contacts are alwavs opened in oil so that 
they wear away very slowly. In practice 
it is found that the conductivity of the 
arcing tips increases slightly with use. 
When the two abutting tips have each been 
shortened about one-quarter inch, that is, 
the total compression of the springs de- 
creased one-half inch, the tips should be 
replaced with new ones. The necessity 
for such renewals will occur only after 
the circuit has been broken several thou- 
sand times. 

The switches are accessible on lowering 
the oil tank. The larger tanks have a 
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sent out connected for sixty-five per cent 
of full voltage at starting, with instruc- 
tions to use the lowest starting voltage 
that will give sufficient starting torque. 
The leads carrying the motor-starting 
current are separate from those carrying 
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the running current, and are in use only 
while the lever is held in the starting 
position. These leads may or may not 
contain overload protecting devices. The 
leads carrying the running current are not 
im use until the lever is thrown over to 
the running position and must contain 
fuses or circuit-breakers for overload pro- 


tection. The accompanying diagrams in- 
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hole near the bottom for draining off the 
oil, but the smaller ones can be handled 
without draining. A hole for filling is 
provided at the oil level near the top of 
each tank. 

The auto-transformers are contained in 
the upper part of the case. Taps are pro- 
vided on each transformer coil so that 
the voltage impressed on the motor fields 
at starting may be made fifty, sixty-five 
or eighty per cent of the full line voltage. 
Unless otherwise ordered, the starters are 


dicate the connections for both two-phase 
and three-phase circuits, and show fuses 
only in the leads carrying the running 
current. ‘Full protection from excessive 
running or starting current may be had 
by using a circuit-breaker and providing 
the trip coils with an intermediate tap, 80 
that the starting current will traverse only 
a portion of the turns. 

In starting, the lever is unlocked from 
the off position by pressing the button in 
the end of the handle, and is moved to 
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the starting position about thirty degrees 
to the left of vertical, where it is held 
until the motor speed has nearly reached 
its maximum. The lever is then thrown 
quickly over to the running position, about 
thirty degrees to the right of vertical, 
where it is automatically locked. The 
movement from the starting to the run- 
ning position must be quick, otherwise the 
lever will lock in the off position. This 
feature prevents the lapse of sufficient 
time in passing froin the starting to the 
running position to allow the motor to 
slow down. The automatic locking device, 
that catches the handle in the off position 
as just indicated, is very simple but always 
effective; it is contained inside the tank 
just above the oil level, and is kept well 
lubricated by the spray of oil that rises 
as the switches operate. The starter 
handle can not be moved from the off 
position directly to the running position, 
but must first be placed in the starting 
position as already indicated. 

Lugs are provided for mounting the 
starters against a wall. The cover is easily 
removed from the top of the case leaving 
all connections in plain view and easily ac- 
cessible. 

These starters are built for twenty-five 
and sixty-cycle motors of from five to 
100-horse-power capacity for 220, 440, 
500 and 2,000-volt cireuits, and for sixty- 
cvele motors up to 200 horse-power at 440 
volts and above. 

For operation on circuits where close 
voltage regulation is essential and where, 
at the same time, considerable starting 
torque is required, induction motors pro- 
vided with wound secondaries and col- 
lector rings are preferable to squirrel-cage 
motors. By means of variable starting re- 
sistance in series with the collector rings, 
smooth and easv starts can be obtained 
with starting current not exceeding ap- 
proximately full-load current. 

Westinghouse HFE motors and HF 
starters are built to operate together as 
just indicated. An HF starter consists of 
three sections of resistance, connected in 
star for small current capacities and in 
delta for large capacities, and a series of 
contacts with a contact changing device 
by means of which the resistance can be 
gradually short-circuited, 

HF starters for motors up to 200-horse- 
power capacity are entirely self-contained, 
the resistance and contacts being enclosed 
in cylindrical iron cases that are weather- 
proof when mounted in an upright posi- 
tion. For motors larger than 200 horse- 
power (theostatic. drum, controllers and 
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separate cast-iron grid resistances are 
used. 

In the smaller controllers, five to 
seventy-five horse-power, the resistance is 
bar-wound, that is, resistance is wound on 
asbestos-covered metal strips. The steps 
of the resistance are connected to copper 
contact segments on the face-plate, and 
over the segments plays a three-armed con- 
tact switch operated by means of a hand 
wheel above the cover. For motors of 
fifteen-horse-power capacity or less, six 
steps are used, and for the larger motors 
up to seventy-five horse-power, cight steps. 

For motors of from 100 to 200-horse- 
power capacity, three self-contained sec- 
tions of cast-iron grid resistances are ar- 
ranged within a evlindrical iron case. 
Bosses on the grids fall in line and are 


ground to form a surface over which 
short-circuiting brushes plav. The 


brushes are moved up and down in tke in- 
terior of the controller by a screw operate:| 
by means of a hand wheel. The nut con- 
stituting the brush-holder is held from 
turning but is free to move axially along 
the screw. The brushes are made of cop- 
The time 
required for the brushes to complete their 
travel precludes the possibility of making 
a sudden start. A pointer on the outside 
of the case indicates the position of the 


per and are easily renewabie. 


brushes. 

For starting motors of from 250° to 
900-horse-power capacity the rheostatic 
controllers contain three drums each. Up 
to 500 horse-power the controllers have 
nine starting points and above 500 horse- 
power twelve points. The three drums 
are mounted between end castings and are 
enclosed by a sheet-metal casing: all three 
are operated by means of one handle. 
The segment- and fingers have sufficient 
carrying capacity for continuous service 
on any point so that by using a properly 
proportioned resistance these controllers 
can be used for operating the motors on 
reduced speed as well as for starting pur- 
poses. 

TENERE 
San Francisco Electrical Con- 
tractors’ Association. 

The annual banquet of the Electrical 
Contractors Association of San Francisco, 
Cal., was held on January 19 at the Fair- 
mont Hotel. The affair was purely in- 
formal, and was given for the purpose of 
bringing the members of the trade into 
closer social touch. Over eighty persons. 
representing all the different departments 


e 


of electrical work—jobbers, engineers, 
contractors, ete.—were in attendance. 


The president, Robert W. Martland, called 
upon the guests at random for impromptu 
speeches. 
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COMMUTATING-POLE GENERATORS IN 
POWER PLANT OF BOSTON ELE- 
VATED RAILWAY COMPANY. 


` TWO DIRECT-CURRENT UNITS WITH A COM- 


BINED NORMAL (NOT OVERLOAD) CA- 
PACITY OF 5,400 KILOWATTS. 


Among the comparatively recent im- 
provements made in the design of direct- 
current machines, probably none has done 
more to mark a distinct advance in the 
art than the employment of commutating 
poles. While commutating-pole machines 
of moderate capacity have been in success- 
ful operation for some time past, it is only 
recently that this feature has been applied 
to large direct-connected engine-driven 
generators operating under the severe 
service conditions gencrally met with in 
street railway work. 


viously constructed. 
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davs later, owing to non-completion of 
other work in progress of erection in the 
station. 

These generators are direct-connected to 
McIntosh & Seymour 4,100-horse-power, 
vertical, cross-compound engines and are 
designed for 575 volts at a speed of ninety 
revolutions per minute, but are capable of 
a wide voltage range at all loads. Al- 
though the largest commutating-pole rail- 
way generators ever built, at the same 
time they are of smaller physical dimen- 
sions and occupy less floor space than anv 
machines of same output and speed pre- 
It is interesting to 
note in this connection that the armature 
diameter of these machines is approxi- 
mately four and one-half feet less than 
the armature diameter of the non-commu- 
tating-pole generators of the same output 
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The two 2,700-kilowatt commutating- 
pote railway generators recently installed 
in the Charlestown and Harvard power 
stations of the Boston Elevated Railway 
Company by the General Electric Com- 
pany present some interesting features in 
connection with the design, installation 
znd operation of this type of railway gen- 
erator. 

The first of these generators was put in 
commercial service on October 10, exactly 
eight months from receipt of order and 
twenty-one davs in advance of the date 
specified for delivery. This is the quickest 
delivery on record for an engine-driven 
unit of this size. The second machine, 
although completely installed and = ready 
for operation before the middle of Noven- 
her, was not placed in service until several 


just installed in the Lincoln Wharf sta- 
tion of the Boston Elevated company. 

The generators are guaranteed to de- 
liver 2,700 kilowatts (4,700 amperes at 
575 volts) continuously with a tempera- 
ture rise not to exceed thirty-five degrees 
centigrade in any part above the surround- 
ing air, also fifty per cent overload or 
4,050 kilowatts (7,050 amperes at 575 
volts) for two hours following the normal 
run, temperature rise not to exceed fifty- 
five degrees centigrade, and to withstand 
a momentary overload of 100 per cent or 
5,400 kilowatts (9400 amperes at 575 
volts) without injury. 

That these guarantees have been, fully 
met has been clearly demonstrated since 
the machines have been put in service. 
Their operation under the severe condi- 
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tions imposed by a fluctuating railway 
load has been entirely satisfactory in every 
respect, and tests taken show an extremely 
low temperature rise that is within the 
guarantee by a very large margin. 

The practically sparkless commutation 
secured under all conditions of load by 
conservative design and use of commutat- 
ing poles reduces wear of commutator and 
brushes to a minimum, which is an addi- 
tional source of economy obtained with 
this type of generator. 

No change whatever in the brush set- 
ting has to be made from no load to 
momentary overload condition of 100 per 
cent, and the = circuit-breaker can be 


tripped under any condition of load be- 
tween these limits without appreciable dis- 
In fact the pro- 


turbance at the brushes. 
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section type, forming a most rigid struc- 
ture for supporting the numerous poles 
with their heavy field coils. The main 
poles are rectangular cast-steel, with lami- 
nated pole-faces and the commutating 
poles are laminated throughout. Field 
coils are compound-wound and of the 


well-known General Electric ventilated 
type. 
The armature core, formed of steel 


punchings, is rigidly held to a cast-iron 
spider of substantial proportion: by means 
of numerous dovetails. Effective cooling 
of the armature is procured by numerous 
ventilating ducts throughout the core, and 
also by a novel construction of the end 
flanges which allow the end conductors to 
be well separated, and permits a free and 
natural flow of air between them. The 
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vision for shifting brushes is almost super- 
fluous on this type of machine, as with 
the brushes once adjusted for best com- 
mutation it is never necessary to alter 
their position. | 
Considerable doubt was expressed in 
certain quarters as to the possibility of ob- 
taining successful parallel operation of 
this type of generator with other machines 
of the non-commutating-pole type on so 
large and complicated a system as the 
Boston Elevated Railway, but that this 
fear was ungrounded is proven by the fact 
that no trouble whatever was experienced 
in paralleling these machines with others 
in the stations where they were installed. 
The magnet frame is of cast-iron, rect- 
angular in shape, made in six sections sc- 
curely bolted together and of the box- 


armature winding is of the multiple-drum 
type, composed of formed coils of bar 
copper effectively insulated and inter- 
The 


tough 


changeable on the same armature. 
coils are held in the slots by 
wooden wedges and the end-windings are 
kept in position by patented sectional 
binding bands, easily removed or replaced. 

The commutator bars are of hard drawn 
copper of such dimensions as to provide 
ample wearing depth and liberal creepage 
distances. The spider, made of cast-iron, 
is rigidly bolted to the armature spider 
and the clamping rings are of the best 
cast-steel. An interesting feature of the 
commutator construction is the precaution 
taken to prevent a possible short-circuit 
from studs or bars to clamping rings. 
Where the clamping rings extend beyond 
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the commutator bars they are thoroughly 
insulated with mica and, in addition, extra 
insulation is molded over the extreme 
edge of ring and carried well down under- 
neath where it is securely fastened, thus 
making it almost impossible for ground- 
ing to occur at this point. 

The brush rigging is of the latest type, 
employing cast brackets of substantial di- 
mensions to which the individual brush- 
holders of excellent design are bolted. The 
resulting construction is strong, rigid and 
extirelv free from movement or vibration, 
thus obviating the necessity of emploving 
supporting tie-rings passing from stud to 
stud. Alternate sets of brushes are so 
placed on the stud brackets that they are 
staggered around the commutator. By 
this means the brushes do not track, thus 
promoting even and uniform wear of the 
commutator without the use of auxiliary 
means to obtain this desirable feature. 

The present normal capacity of the 
Boston elevated svstem is a little over 
52,000 kilowatts, all of which is repre- 
sented by direct-current machines. The 
remarkable success that has attended the 
operation of these machines in the power 
plants of the above company is an indica- 
tion of the important part that the com- 
inutating-pole generator will play in the 
future in the economie consideration of 
power problems as regards enlargements 
to or the building of new power stations 
for the operation of street railways. 

or a- 
A Valuable Book for the Con- 
tracting Engineer. 

The H. B. Camp Company, New York 
city, manufacturer of vitrified clay con- 
duit, has published a book devoted to the 
use of conduit for electrical subways, 
which has been prepared by Stephen A. 
Douglas. 

The aim in getting out this edition is 
to supply a want expressed almost daily 
by electric light, power, street railway, 
telephone and telegraph companies which 
are doing or contemplating underground 
conduit work. The first portion of the 
book gives underground construction costs 
for conduit laid in asphalt or tarred brick, 
grouted brick or Belgian block, cedar or 
other wood block in concrete, cedar, 
cobble, or McAdam, in sand: and conduit 
in grass plot or under common soil. There 
is also a complete specification and form 
of contract for an underground conduit 
system, which should be of great value to 


the engineer. A very valuable portion of 
the book is devoted to diagrams giving 
data and prints showing sizes of ducts, 
manholes and hand holes for a complete 
subway eystem. 
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DOMESTIC AND EXPORT. 


FROM PARIS TO NEW YORK BY WIRELESS—The French 
Government has begun the installation of an elaborate wireless- 
telegraph apparatus in the Eiffel Tower, by which it hopes to be 
able to communicate directly with New York. General Picquart, 
the minister of war, is convinced that on account of the splendid 


results attained by the wireless system, by means of which recently. 


messages were sent to Paris direct from Morocco, a distance of 
about 2,000 kilometres, the establishment of an instrument in the 
Eiffel Tower would prove most useful as a part of the national 
defence in time of war. è 


POWER COMPANY RESTRAINED—A decision has been ren- 
dered in the suit brought by the Canadian Pacific Railway Company 
and the Bell Telephone Company against the Falls Power Company, 
making permanent an injunction restraining the power company 
from stringing its wires on certain streets in Welland, Ontario, and 
directing that company to remove certain poles already placed on 
the territory in dispute. The Canadian Pacific Railway Company, 
in constructing its telegraph line between Toronto, Buffalo and 
Detroit, built through Welland, and for convenience the telegraph 
wires were strung on the poles of the Bell company. About two 
months ago the power company sought to string wires on the same 
streets and it was claimed that the high voltage interfered with 
the service of the Bell company and the Canadian Pacific. 


NEW ORLEANS & SEASHORE AIR LINE INCORPORATED— 
Announcement has been made that the New Orleans & Seashore Air 
Line Railway Company has been organized in New Orleans, La.. 
with a capital stock of $1,000,000, for the purpose of building an elec- 
tric railroad from a point on the opposite side of the river, in 
Jefferson Parish, to Grand Isle. Jt is the purpose of the promoters 
of the company to build a line which will make Grand Isle only 
sixty minutes’ ride from New Orleans, and to so improve Grand 
Isle that it will become one of the resorts of the country. The 
charter names Arsene Perrilliat, James W. Porch, William F. 
Pinkard, John H. Menge, Jr., and Honore Dugas as the first board 
of directors. The capital stock is to be divided into 10,000 shares 
of $100 each, $500,000 of this being seven per cent cumulative 
preferred stock and $500,000 being common stock. It is provided in 
the charter that the management of the company shall be vested in 
the holders of the common stock. 


TWIN CITY RAPID TRANSIT COMPANY—The income account 
of the Twin City Rapid Transit Company for the year ended Decem- 
ber 31 last shows earnings equal to 8.17 per cent for the $20,100,000 
outstanding common stock after the payment of seven per cent 
on the $3,000,000 outstanding preferred. After the deduction of 
$506,000 for the renewal fund there remained an amount equal to 
5.65 per cent for the common stock. 
earnings for the common stock were equal to 8.32 per cent before 
the deduction of $482,000 for the renewal fund and to 5.92 per cent 
after the deduction of this amount. Heavier operating expensés and 
increased charges and taxes were responsible for the somewhat 
poorer showing for 1907. The income account follows: Gross earn- 
ings, $6,055,743; expenses, $2,980,435; net earnings, $3,075,308; 
taxes, interest and dividends, $2,438,170; surplus, $637,138; renewal 
fund; $506,000; net surplus, $131,138 (comparing with $237,682 for 
1906). 
with 46.51 per cent for 1906 and 44.53 per cent for 1905. 


RECEIVERS AGAIN APPOINTED FOR CHICAGO & MILWAU- 
KEE ELECTRIC RAILROAD COMPANY—For the second time 
within a few weeks receivers have been appointed for the Chicago & 
Milwaukee Electric Railroad Company. Judge Grosscup, in the 
United States Court, made the appointments on application of 
interests which are said to be favorable to the present management 
of the company. A receiver was also named for A. C. Frost & 
Company, a banking firm which has financed thé road’s bond issues. 
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During the year 1906 the 


The operating ratio for 1907 was 49.22 per cent as compared 


Mr. Frost is president of the railroad company. The chief liability 
of the company is said to be a bonded indebtedness of $15,000,000. 
Floating debts and other liabilities are said to aggregate about one 
third as much more. D. B. Hanna, vice-president of the Canadian 
Northern Railway Company; W. T. Osborne and H. A. Haugan, 
president of the State Bank of Chicago, are the present receivers. 
After the first receivership troubles, the company could not sell its 
bonds to complete the road. The present friendly suit will help to 
raise the necessary funds. 


ANNUAL STATEMENT OF THE PHILADELPHIA COMPANY 
—The earnings of the Philadelphia Company, which is controlled 
by the United Railways Investment Company, for the year ended 
December 31, 1907, were approximately the same as for the pre- 
vious year. The increase in gross earnings was equal only to 4.76 
per cent, while there was a decrease equal to 1.28 per cent in net 
earnings. The year’s charges were less, with the result that the 
balance for dividends showed an increase equal to 2.38 per cent. After 
the payment of dividends on stocks of affiliated companies, there was 
a balance due the Philadelphia Company of $2,628,768, a decrease 
equal to 3.04 per cent. This amount of $2,628,768 is equal to five 
per cent on the $6,000,000 outstanding preferred stock and to seven 
per cent on the $33,240,000 outstanding common good. The divi- 
dend rate on the common stock is now six per cent, and with a 
margin so small there seems little likelihood of an increase in the 
rate. The United Railways Investment Company owns, according 
to last figures published, $24,200,000 of the Philadelphia Company's 
$33,240,000 outstanding common stock. Its revenue from its hold- 
ings consequently amounts to $1,452,000, which is equal to five per 
cent on its own $15,000,000 preferred stock and to 3.62 per cent on 
its own $19,400,000 outstanding common stock. The income account 
of the Philadelphia Company for 1907 is as follows: Gross earn- 
ings, $19,091,423; expenses and taxes, $12,067,303; net earnings, 
$7,024,120; other income, $249,365; total income, $7,273,485; charges, 
$4,186,563; balance, $3,086,922; preferred dividend, $455,053; sur- 
plus, $2,631,869; due owners common stock affiliated companies, 
$3,101; balance for Philadelphia Company, $2,628,768. This figure 
compares with $2,711,252 for the previous year. 


ELECTRIC LIGHTING. . 
LINTON, IND.—The city electric light plant, leased to S. 
Parrott, was destroyed by fire on January 26. The plant was not 
insured. 


TORONTO, CANADA—A by-law authorizing the Port Hope town 
council to proceed with the erection of a municipal lighting plant 
has been carried. 


TWISP, WASH.—Preparations are being made for installing 80 
electric power and light plant at this place early in the summer. A 
site has been procured. 


BAY CITY, MICH.—The council has awarded contracts for ma- 
chinery for the proposed electric lighting station in the old water- 
works building on the west side. 


EVANSVILLE, IND.—A ten-year franchise has been granted 
at Rockport to the Rockport Waterworks and Electric Light Com- 
pany under which the streets will be lighted. 


IONIA, MICH.—The Ionia Water Power and Electric Company 
has been awarded the municipal lighting contract for Ionia for an- 
other year. There are to be seventy-one arc midnight lights at $52.50 
each, with $22.50 added for all-night service. 


LEBANON, PA.—The Edison Electric Illuminating Company as 
elected the following officers: John A. Rigg, president; John A. 
Rigg, W. A. Rosen, Dr. Walter A. Rigg, Richmond L. Jones, William 


‘R. McIlvaine, K. A. Fichthorn and Remi Remont, directors. 


REXBURG, IDA.—A franchise has been granted the Idaho Power 
and Transportation Company, giving it permission to erect its lines 
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through the streets of Rexburg. The company already controls the 
local power plant. The power will be generated at Idaho Falls. 


WILLIMANTIC, CT.—At the annual meeting of the Willimantic 
Gas and Electric Company the old board of directors was reelected 
as follows: George A. Lewis, of Boston, Mass.; D. F. Tilley, of 
Boston, Mass.; C. H. Evans, of Chicago, Ill.; J. F. Church and C. 
Winfield Noyes, of this city. 


AUBURN, NEB.—C. A. Snyder, manager of the Auburn Electric 
Light and Power Company, has purchased the plant of the Blue 
Springs Electric Light Cumpany, of Blue Springs. The affairs of 
the company have been in the hands of the District Court for some 
time and were ordered sold by Judge Kelligar. 


GREENFIELD, MASS.—At the annual meeting of the Greenfield 
Electric Light and Power Company these officers were elected: 
President, Joseph W. Stevens; treasurer, George W. Lawrence; 
clerk, C. H. Keith. Directors: J. W. Stevens, F. O. Wells, C. C. 
Dyer, W. B. Allen, Philip Cabot and Winthrop Coffin, of Boston; 
J. G. Mackintosh, of Holyoke. 


CORONA, CAL.—The Pacific Light and Power Company, with 
generating stations on the Kern River, at San Bernardino, Redondo 
and the Pedley station on the Santa Ana River, has closed a ten- 
year contract with the Corona Gas and Electric Company to furnish 
current. The generating stations are all connected so that power 
can be furnished from each or all. 


OSCEOLA, WI1S.—At a meeting of the village council a fran- 
chise was granted tu C. C. Ladd, giving him the exclusive privilege 
of furnishing electricity for lighting and power purposes within the 
village limits of Osceola. The power used in generating the elec- 
tricity will be furnished py the gas engine at the elevator of the 
Osceola Mill and Elevator Company. 


FRESNO, CAL.—A company organized for the purpose of sup- 
plying gas, water and electricity for the town of Corcoran has filed 
articles of incorporation in this city. The following directors are 
named: E. O. Hanson, cf Hollywood; A. H. Potter and R. V. Miller, 
of Los Angeles, and the following from Corcoran: L. S. Randolph, 
J. B. Mayer, George Hanna and J. W. Gulberson. Of the $50,000 of 
stock, $11,500 has been subscribed. 


MENOMINEE, MICH.—At a recent meeting of the Menominee 
River Boom Company a deal was made with Chicago capitalists 
for the development of Chappie Rapids for the purpose of furnish- 
ing Menominee and Marinette with cheap power. It is expected that 
work on the necessary dams and buildings will be started as soon 
as possible. The total amount of money necessary to carry the 
project through will exceed $200,000. 


WARSAW, ILL.—Warsaw will be electrically lighted with power 
furnished by the Keokuk Electric Light Company. E. B. Hillman, 
the owner of Warsaw's present electric light system, makes the 
Statement that the Warsaw power plant will be dismantled and 
the dynamos, etc., will be removed to Barry, IN., where he will 
rebuild the plant he owns there and equip it with the machinery 
of the Warsaw plant. 


ARVONIA, VA.—Efforts are now being put forth for the early 
establishment of a large electrical power plant here which will 
Supply power to all the slate quarries in the Buckingham slate field 
as well as to all the neighboring towns. It is said by those who 
have the project in hand that the plant will be in working order 
by the autumn of this year. It is proposed to utilize the water- 
power on the Slate River in this undertaking. 


AMHERST, MASS.—At the annual meeting of the stockholders 
of the Connecticut River Power Company the following officers were 
elected: President, Charles Fred Deuel, of Amherst; vice-president, 
Philip Cabbott, of Boston; treasurer, M. A. Dickinson, of Amherst; 
clerk, C. W. Hazelton, of Turners Falls. The above officers, together 
with H. S. Thompson, of Boston; D. P. Abercrombie, of Turners 
Falls, and E. D. Marsh, of Amherst, constitute the new board of 
directors. 


ST. LOUIS, MO—A refunding and extension mortgage dated 
December 1, 1907, by the Union Electric Light and Power Company, 
to the Bankers’ Trust Company, of New York, and the Mississippi 
Valley Trust Company, of St. Louis, as trustee, has been filed for 
record. The mortgage secures bonds to be issued by the Union 
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company, the total not to exceed $50,000,000, to bear interest not 
exceeding five per cent. Provision is made for the immediate issue 
of $4,000,000 additional bonds for improvement. 


NASHVILLE, TENN.—The annual report of Superintendent J. 
White Pentecost, of the electric light department, has been sub- 
mitted to the board of public works. The report states that the 
department is in excellent condition. During 1907, 213 additional 
arc lamps were installed, making a total of 1,066, besides 2,407 in- 
candescents. Despite the fact that the plant is running in excess 
of its capacity, it has maintained high efficiency, and the additions 
contemplated in the appropriation of $100,000 are expected to meet 
all requirements for the present year and for several years to come. 


GOLDFIELD, NEV.—Within sixty days the Nevada-California 
Power Company will have completed its parallel power line from 
Bishop to Goldfield. The company has connected up the line from 
Bishop to the switchhouse at Palmetto, thus completing fifty-one 
miles of the parallel system. Within thirty days thereafter the line 
will be pushed into Silver Peak, a distance of forty miles from 
Palmetto, and then in the succeeding thirty days to Millers Siding. 
A branch line of the power company already runs from Tonopah to 
Millers. 


TRENTON, N. J.—At a meeting of the State House Commission 
a contract was awarded to the Public Service Corporation for the 
lighting of the State House, at five and three-fourths cents per kilo- 
watt-hour, for three years. Heretofore the state paid the Public 
Service Corporation six cents per kilowatt-hour. Some time ago 
it was contemplated to erect a new electric light plant at the State 
House, so as to light the new addition, but it was found that it 
would require about $23,000 to Install the new plant, besides the 
extra expense to conduct the same. It was then decided to ask 
for bids. 


VALDEZ, ALASKA—An electric light and power plant is soon to 
be installed at Cordova by a Washington corporation known as the 
Copper River Electric Telephone and Power Company. The com- 
pany has filed on several acres of land at the head of Cordova Bay, 
and has taken up the water right known as Humpback Creek. 
There is a steep grace to the creek where the water right is located, 
there being a drop of 600 feet in 1.600. During the winter months 
there are 600 inches of water available and during the summer 
as much as 2,000. It is the intention of the company to furnish 
light for the town of Cordova and to maintain several sawmllls 
at convenient places along the bay. The mills and telephone system 
will be in operation within sixty days, and by spring the electric 
plant will be installed. 


NORTH ADAMS, MASS.—In order to generate and sell electric 
power for use in Worcester County and in the towns of Erving, 
Warwick, Gill and Northfield, in Franklin County, Representative 
Myer, of Cambridge, has petitioned for legislative permission to con- 
struct a twelve-foct dam across the Connecticut River at Gill and 
for the incorporation of the French King Rapids Power Company. 
The bill authorizes the erection of a twelve-feot dam about the 
normal level of the river, with the provision that the crest may 
be lowered to four feet above the normal level during periods of 
high water. The petitioners named are: Philip Young, Henry I. 
Harriman and Joseph O. Proctor, Jr. The same men included in 
the prospective company, of whom one is County Commissioner 
reorge B. Adams, of Adams, already own privileges on the Con- 
necticut at Brattleboro, Vt. 


RADFORD, VA.—J. L. Vaughan, president of the Radford Water 
Power Company. which owns the local electric power-house, the 
street railway and street lighting equipment, has closed a deal with 
J. H. Grayson, whereby he has purchased the electric power-house, 
flour mill, store and several residences owned by Mr. Grayson, at 
Graysontown. The price paid is said to have been $30,000. The 
Graysontown power-house furnished power for lighting the town 
of Christiansburg, twelve miles away, while the lights, wires, etc., 
were owned by the town of Christiansburg. Mr. Vaughan and his 
associates have also purchased this property of the municipality, 
and will now light both Radford and Christiansburg, and furnish 
what power is needed for manufacturing plants. They will also 
build an electric line from Christlanshurg to Cambria, at which 
place is situated the Norfolk & Western Railway station. 
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OBITUARY NOTES. 


MR. DANIEL SHAFER, for many years one of the best-known 
salesmen and engineers in the South, succumbed on Friday morn- 
ing, January 24, to a sudden attack of pneumonia at the Nashville 
Hotel, Nashville, Tenn. Mr. Shafer, who was forty-seven years of 
age at his death, had been associated for the past three years with 
the Allis-Chalmers Company, of Milwaukee, being attached during 
a portion of that time to the pumping-engine department, and for 
the past year as sales engineer of the steam-turbine department. 
- For five years previous to taking his position with the Milwaukee 
company he was associated with the Hooven-Owens-Rentschler Com- 
pany, of Hamilton, Ohio, during which time he acted as its southern 
representative, and was well known throughout that section as an 
expert on the power equipment of cotton mills. Mr. Shafer was 
possessed of a striking personality. He was gifted to a remarkable 
degree with the faculty of making friends. His home was in Wheel- 
ing, W. Va., where he is survived by an aged mother, his only living 
relative. 


MR. MARSHAL HALSTEAD, ex-consul to Birmingham, 
England, and formerly prominent in newspaper circles, died 
on January 29, at Cincinnati, Ohio, from an operation for 
appendicitis. He was about thirty-eight years old, and was 
a son of Murat Halstead, the noted editor and author. Marshal 
Halstead was a graduate of Princeton University, and after a very 
prominent career was appointed American consul at Birmingham, 
England, on December 8, 1897. He resigned from this position on 
January 4, 1906, and returned to the United States to take care of 
his father, who was then in very feeble health. Coming to this 
country, he brought with him several mechanical and structural 
specialties which have since proved of great value. Mr. Halstead 
made a careful study of the commercial and industrial conditions 
of Birmingham, and aided very materially in the development of 
American foreign correspondence. He was a Mason and Senior 
Warden of Alma Mater Lodge, and 1,644 of the Grand Lodge of 
England. He belonged to the Queen City (Cincinnati) Club, and to 
the Ivy (Princeton) Club. Mr. Halstead was very recently elected 
to the board of directors of the Lunkenheimer Company. He is 


survived by a widow, who was Miss Clara Lunkenheimer, of Cin- 


cinnati. 


ELECTRIC RAILWAYS. 
LANCASTER, PA.—The Conestoga Traction Company has been 
granted a franchise to install its electric road in the borough of 
Christiana. 


ST. LOUIS, MO.—At the annual meeting of the United Railways 
of St. Louis fifty per cent of the stock voted. The old directors were 
reelected. 


TRINIDAD, COL.—The Stonewall Valley Electric Railway Com- 
pany has filed a bond mortgage for $500,000. The mortgage is 
issued by the St. Louis Union Trust Company. 


MINNEAPOLIS, MINN.—At the annual meeting of the Twin 
City Rapid Transit Company M. B. Koon, of Minneapolis, was 
elected a director, succeeding M. D. Munn, resigned. Other direc- 
tors were reelected. 


HOLYOKE, MASS.—The annual statement of the Holyoke Street 
Railway Company shows. as follows: Gross earnings, $441,637.47; 
operating expenses, $300,325.36; net earnings, $141,332.11; miscel- 
laneous income, $8,912.96; gross income above operating expenses, 
$150,245.06. - 


CHAMBERSBURG, PA.—The J. G. Schaft Electric Company has 
been awarded the contract for the building and machinery for the 
new power plant at a meeting of the construction committee of the 
Chambersburg, Greencastle and Waynesboro Street Railway Com- 
pany at Greencastle. 


COLVILLE, WASH.—Application has been made to the county 
commissioners by A. E. Baldwin and C. J. Webb for an electric 
railway franchise over the highways in Stevens County between 
Kettle Falls and the mouth of the Spokane River. The line will 
be forty-five miles long. 


MINEOLA, L. I.—The Nassau County board of supervisors bas 
granted a franchise to the New York & North Shore Traction Com- 
pany to extend its trolley line from Foley's Corners, Roslyn, to the 
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city line at Little Neck. The road will go through Manhasset, 
Great Neck and Thomaston. 


DUBUQUE, IOWA—Extensive improvements, embracing the re 
construction of the Dodge Street-Linwood line and the beautifying 
and modernizing of Union Park, will be made by the Union Electric 
Company with the advent of spring. The present estimated figure 
on the contemplated improvements is $50,000. 


CARMI, ILL.—lIllinois capitalists are said to be planning with 
eastern financiers to build a trolley line from Olney to Evansville, 
Ind., the line to tap Mt. Carmel and Grayville and intermediate 
stations. Several meetings have been held and it is believed the 
road will be put down some time during the summer. 


HOUSTON, TEX.—At a meeting of the commissioners’ court the 
franchise over the Harrisburg road for an extension of the street 
car line from the city limits to a point near Harrisburg was accepted 
by David Daly, the local representative of the Stone & Webster 
syndicate. The street railway company is bound by the terms of the 
grant to build and complete the line within a period of nine months. 


CALUMET, MICH.—Paul P. Roehm, Henry J. Vivian, F. H. 
Getchell, Arthur H. Friend and Max Ascher have been elected 
directors of the Calumet & Lac La Belle Traction Company. Mr. 
Vivian was elected president, Mr. Ascher vice-president, Mr. Friend 
treasurer and M. A. Gray secretary. The company is organized to 
build a trolley line between Calumet and Lac La Belle, in Keweenaw 
County. 


LAKE CITY, IOWA—A corps of engineers is working southeast 
from this city, surveying a proposed interurban line of railway be- 
tween Lake City and Lanesboro. This enterprise is backed by local 
capitalists with the intention of ultimately building the road into 
Des Moines via Jefferson, and as the people of Sac City are becoming 
interested in the proposed road, it will probably be extended to that 
city via Yetter. 


ESCANABA, MICH.—At the annual meeting of the Escanaba 
Electric Street Railway Comvany John K. Stack was elected as 
president and general manager to succeed A. R. Moore. Other 
officers chosen are: QO. B. Fuller, vice-president; Attorney I. C. 
Jennings, secretary and general counsel, and John J. Cleary, 
treasurer. The board of directors is made up as follows: J. C. 
Kirkpatrick, J. K. Stack, J. J. Cleary, J. B. Moran and A. R. Moore. 


FAYETTEVILLE, N. Y.—Rights of way have been secured for 
an electric railway from the plaster quarries of the National Wall 
Plaster Company of the Miller interests to the Erie Canal at a 
point one-half mile east of where the Orville feeder joins the canal 
and where the National Wall Plaster Company’s plant is now 
located. The quarries of the Miller interests and those of the 
National Wall Plaster Company are located in the town of Dewitt, 
about two miles west of Fayetteville. 


GOLDEN, COL.—Poles have been distributed along the line of 
the Intermountain Railway between Golden and Denver, and the 
work of electrifying the road will begin at once. According to the 
terms of the agreement the work is to be completed and cars 
running into Golden before June 1, although it is expected that 
electric cars will be run from Denver to Lakewood in the early 
spring. This will give Golden two electric lines into Denver and 
will be the means of building up that section of country along the 
south Golden road. The work is to be done so as not to interfere 
with the operating of steam trains on the road until it is ready for 
the new equipment. 


FRANKFORT, IND.—The men interested in the Frankfort, 
Delphi & Northern Traction Company are starting a campaign 
looking to the early completion of the line between Frankfort and 
Delphi, the company expecting to build the line into Chicago at 4 
later date. The right of way has keen obtained between Frankfort 
and Delphi, following the line of the old Rossville gravel road 
through Edna Mills. Prymont and on to Delphi, a distance of 
twenty-seven miles. The bond issue is about $700,000, or about 
$25,000 a mile. The company will build a dam at Prymont, where 
it is said enough electricity can be generated to operate the entire 
system. The company will also furnish light and power to towns 
and cities along the proposed line, and has a franchise with the 
city of Monticello to light the city for a period of twenty-five 
years. : 
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PERSONAL MENTION. 
MR. J. W. ALLING has been elected president of the Southern 
New England Telephone Company to succeed the late Mr. Morris F. 
Tyler. Mr. J. T. Moran was elected vice-president. 


MR. ROLAND M. LAMB, general manager for the Sea Shore 
Municipal Railroad Company, Freeport, L. I., formerly the Great 
South Bay Ferry Company, and originally the Long Beach Trans- 
portation Company, which was organized some years ago, has re- 
signed his position. His successor has not yet been named. Mr. 
Lamb has other interests, to which he will devote his time. 


MR. MARSDEN J. PERRY has resigned as president and general 
manager of the Narragansett Electric Lighting Company. It is 
announced that pressure of business will prevent Mr. Perry from 
continuing at the head of the management of the company. No 
action was taken on the resignation at the meeting, but it is under- 
stood that a suitable resolution will be drawn up in recognition of 
Mr. Perry's services to the company. Mr. Perry is one of the most 
prominently known central station men in the country. His great 
executive ability has carried forward the properties with which he 
has been connected to a very successful condition, and he has been 
looked upon as a leader in this field for the last quarter of a cen- 
tury. 

ELECTRICAL SECURITIES. 

Speculative activity dwindled to almost nothing during last week, 
and notwithstanding the easing of monetary conditions, there has 
been little demand for new propositions. The hopeful feature of 
the present season is the decided change in climatic conditions, 
which has affected the entire north temperate zone and has brought 
about a drop in temperature which is regarded as extremely for- 
tunate. The recession in bulk of business and the dropping off of 
railway traffic continue, with indications that the present condi- 
tion of business will be maintained well into the spring. 

Dividends have been declared upon the following electrical secu- 
rities: Chicago City Railway Company; an extra dividend of 244 
per cent, payable February 10 to stock of record February 14. Ohio 
Traction Company; regular quarterly dividend of 11, per cent on 
the preferred stock, pavable February 1. New York & Queens 
County Electric Light and Power Company; regular semi-annual 
dividend of 21; per cent on the preferred stock, payable February 10. 
Quarterly dividend of 1144 per cent on the American Telegraph and 
Cable Company, payable March 1. Boston Elevated Railway Com- 
pany; regular semi-annual dividend of 3 per cent, payabie Febru- 
ary 15. Susquehanna Railway, Light and Power Company; regular 
semi-annual dividend of 2! per cent on the preferred stock, payable 
March 1 to stockholders of record February 18. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY l. 


New York: Closing. 
Allis-Chalmers common ...............0005 Dt 
Allis-Chalmers preferred ...........2000c 008 1y 
Brooklyn Rapid Transit ................... 45, 
Consolidated Gas ........ 0... cee ee ee ees 99 
General Electric: co. cc ccsaeees oe. VAs eee ee 11815 
Interborough-Metropolitan common ......... Te 
Interborough-Metropolitan preferred ........ 20 
Kings County Electric ............. 0.0000 e 90 
Mackay Companies (Postal Telegraph and 

Cables) common ..........2.0 ee erence 50 
Mackay Companies (Postal Telegraph and 

Cables) preferred .......... cece eee eens 61 
Manhattan Elevated ............00 cece eens 127 
Metropolitan Street Railway ............... 20 
New York & New Jersey Telephone......... 991, 
Western Union sess oi ee ae ee eee ees D4lo 
Westinghouse Manufacturing Company...... 43 


Directors of the Consolidated Gas Company have declared the 
regular quarterly dividend of 1 per cent. payable March 16 to stock 
of record February 18. Books do not close. 

Edwin W. Winter, T. S. Williams, Norman B. Ream and Henry 
Siebert have been reelected directors of the Brooklyn Rapid Transit 
Company, to serve for three years. 


Boston: Closing. 
American Telephone and Telegraph......... 196 
Edison Electric Illuminating ............-.. 208 
Massachusetts Electri@ 2.0.0.0... . eee eee eee — 
New England Telephone ...........-+-eeee8% 110 


Western Telephone and Telegraph preferred. 621: 
The Massachusetts Electric Companies has issued its statement 
for the quarter ended December.1 as follows: Gross earnings, 
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S1.780,.074; expenses, $1.320.663; net, $459.411; charges, etc., $436,- 
436; leaving a surplus of $22,975. This figure compares with $75,521 
for 1906 and $386,298 for 1905. 


Philadelphia: _ Closing. 
Electrice Company of America.............. 914 
Electric Storage Battery common........... 28 
Electric Storage Battery preferred.......... 28 
Philadelphia Electric .. 0.0.0... 0... ec ee ee 6 
Philadelphia Rapid Transit................. 1614 
United Gas Improvement ............0000 ee Tila 


Stockholders of the Electric Company of America, at the special 
meeting in Camden, N. J., voted favorably on the resolution author 
izing the management to exchange the stock for American Gas and 
Electric Company bonds. 

The official announcement of a stock dividend and cash assess- 
ment ordered by the Philadelphia Electric directors is as follows: 
“Directors of the Philadelphia Electric Company have declared a 
stock dividend of $1 per share from the surplus of the company, 
pavable March 2 to stock of record February 20. The dividend will 
amount to $1.000,000, or 10 per cent of the paid-in capital of the 
company. The board also called an assessment of $3.50 per share, 
payable in installments of $2.25 and $1.25. on March 2 and June 1, 
respectively. The dividend declared may be applied upon the pay- 
ment of the first installment of the assessment, so that stockholders 
will have to pay but $1.25 per share in cash on March 2. This is 
the first call made upon the stockholders for additional capital 
since April, 1904. Since that time large sums of money have been 
expended upon permanent improvements and extensions of the 
company's properties. The gross earnings for the vear ended Decem- 
ber 31, 1907, are estimated at $4,950,000, against $4,503,878 in 1906 
and $4.104,113 in 1905.” 


Chicago: A Closing. 
Chicago Telephone ........ 0.20. cece ee ee 98 
Commonwealth Edison .............200000% 88 
Metropolitan Elevated preferred............. 50 
National Carbon common ...........2..0008 55 
National Carbon preferred .............200. 103 


The report of the South Side Elevated Railroad for the year 
ended December 31. 1907. has been issued. This shows as follows: 
Passenger receipts, $2,021.931; advertising and miscellaneous, 
$53.261; total gross. $2.105.192. The total operating expenses were 
$1,459,745. leaving net earnings of $645,447. After deducting in- 
terest on bonds, $196.875, rentals paid to Chicago Junction Rail- 
way, $9,064, the balance for dividends, $439,508, is equal to 4.2 per 
cent earned on the $10,323,800 capital stock. The general balance 
sheet shows total assets of $19.972,445, and liabilities of $18,595,961, 
leaving a reserve of $1.376.484. The year's total traffic aggregated 
40.435.620 passengers, the daily average being 110,791, or an iNcrease 
over 1906 of 17.47 per cent. December traffic amounted to 3,713,415, 
a daily average of 119.791 persons, or 25.8 per cent increase. The 
daily average in January of passengers carried was 112,707, an 
increase of 20.296. The operating ratio was 69.3 for the year and 
74.4 for the month of December. The increase in gross is attrib- 
utable partly to the normal increase of population, and partly to 
the Englewood extens:ons and the New Kenwood branch. The lower 
rate of increase in net is due to a normal increase in operating 
expenses and some extraordinary expenses for improvement of 
structure and operating conditions. The Increase in operation 
expenses is apportioned to various departments as follows: Main- 
tenance of way and structure, $36,097; maintenance of equipment, 
$24.351; conducting transportation, $142.536; general expenses, 
$14.241, and loop expenses, $35,249. At the South Side Elevated 
annual meeting W. R. Linn and Leslie Carter were reelected 

Wallace Heckman succeeds Wiliam B. Walker as a 
C. V. Weston was elected president, also a director and 


directors. 
director. 
general manager, succeeding the late Marcellus Hopkins. 

The Metropolitan Elevated daily average passenger traffic for 
January was 141.564, a decrease of 8.601. 

The Northwestern Elevated’s daily January average of passengers 


carried was 100.392, an increase of 11,760. 


NEW MANUFACTURING, COMPANY. 
NEWARK, N. J.—The Stewart Engineering Company has been 
incorporated with a capital of $25,000 to do an electrical business. 


The incorporators are: Shellman T. Stewart, Willard Drinsly and 


Arthur M. Woodford. 


ROR 


TELEPHONE AND TELEGRAPH. | 
CINCINNATI, OHIO—The annual meeting of the Cincinnati & 


Suburban Bell Telephone Company will be held in Cincinnati on 
February 19. 


YARMOUTH, ME.—The plant of the Yarmouth Telephone 
Company has been transferred to the New England Telephone and 
Telegraph Company. 


CARTHAGE, MO.—The Missouri & Kansas Telephone Company 
has completed the installation of a $20,000 switchboard. This has 
a capacity of 1,500 subscribers. 


FAYETTEVILLE, N. C.—Trhe Carolina Telephone and Telegraph 
Company has given out the contract for the erection of an office 
building of white pressed brick. 


READING, PA.—At the annual meeting of the Mountain Tele- 
phone Company, H. W. Kemp was reelected president and William 
Taggert, of Sassamonsville, secretary. 


SAVANNAH, GA.—Announcement is made that the Bell Tele- 
phone Company will buy out the Georgia Telephone Company, an 
independent company established ten years ago. 


WATERTOWN, N. Y.—The Black River Telephone Company has 
begun the extension of its lines from Deer River into the village 
of Carthage, where the company purposes to construct and maintain 
an exchange. 


WAVERLY, N. Y—At a meeting of the directors of the Ellistown 
Telephone Company, in Ellistown, the matter of constructing a tele- 
phone line north on the Sheppards Creek road was discussed. At 
present the company leases the right to use the poles of the Lock- 
wood Telephone Company. 


LA CROSSE, WIS.—The La Crosse Interurban Telephone Com- 
pany has purchased the lines of the Vernon County Telephone Com- 
pany and will consolidate the two companies with headquarters in 
La Crosse. The Vernon County lines consist of about 600 telephones 
with exchanges at Viola, Soldiers’ Grove and Reedstown. 


LEWISTON, ME.—At the annual meeting of the Lewiston, Greene 
& Monmouth Telephone Company, the following officers were elected: 
Directors, R. Alden, H. M. Blake, E. Hodgkins, E. R. Jones, J. H. 
Mcllroy, R. C. Mcllroy, L. Pettengill, John Durgan and L. D. Mansur. 
H. M. Blake was elected treasurer, and Lawyer Foster, secretary. 


ELK CITY, IDA.—The Elk City extension of the Stites-Elk City 
Teiephone Company has now reached Newsome, the half-way point, 
and it is expected that the line will be completed to Elk City, Ida., 
in February. The line is being built by an independent company 
composed of business men of Stites and other towng served. The 
equipment is first-class, the line being a copper metallic circuit. 


PROVIDENCE, R. I.—Work has been started on improving the 
Attleboro lines of the Providence Telephone Company. Several 
new trunk lines are to be added to the Attleboro station and the 
three-line service is to be installed throughout the town. Four of 
the new trunk lines will run to Providence, and there will be 
additional lines to North Attleboro and Pawtucket. 


DEXTER, ME.—At the annual meeting of the Ripley Telephone 
Company the following officers were elected: President and manager, 
W. H. Farrar; vice-president and secretary, C. E. Tripp; treasurer, 
C. S. Boynton; directors, C. E. Tripp, F. L. Tibbetts, L. R. Ramsdell, 
A. B. Parker, W. H. Farrar. The company operates twenty-one 
miles of line and expects to make a number of additions during the 
present year. 


EPHRATA, WASH.—The Ephrata-Moses Lake Telephone Com- 
pany, organized at Ephrata a short time ago, has awarded a con- 
tract to Harvey Hite for the construction of a line to connect the 
present line south of Ephrata with the Moses Lake post-office. The 
lime will tap an irrigated district of more than 100,000 acres. The 
members of the company are: I. N. McGrath, C. Tichacek, Harvey 
Hite, J. M. Pate, and the firm of Gibbons Brothers & Loving. 


JERMYN, PA.—At a recent meeting of the promoters of the 
new Chapman Lake Telephone Company, J. Nelson Graves, of this 
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borough, was elected president and general manager of the organ. 
ization. A. B. Winter was made treasurer, while the board of 
directors is constituted of John M. Graves and Charles F. Baker, 
of Jermyn; David and Lewis White, of Tompkinsville. The work 
of constructing the lines has been going on since November and 
is completed as far as Tompkinsville. 


KENESAW, NEB.—The Kenesaw Independent Telephone Com- 
pany held its annual stockholders’ meeting after a most prosperous 
year’s business. It declared a dividend of eight per cent on last 
year’s business and increased the capital stock from $10,000 to 
$20,000. The following board of directors will serve for the ensuing 
year: S. A. Westing, president; D. D. Norton, vice-president: E. E. | 
Schultes, secretary; R. H. Coplin, treasurer; E. J. Latta, W. S. Par. 
menter, A. S. Howard, G. W. Wolcott, Stephen Schultes. 


SPOKANE, WASH.—Work on the Government telephone line, 
sixty miles, which penetrates the Idaho forest reserve, is progressing 
rapidly, the wire being in use several miles up the middle fork of 
the Clearwater River. The line is installed by the Forest Reserve 
Bureau, without cost to patrons. Homesteaders and settlers along 
the line can secure service, the only requirement being that they 
purchase their own instrument. Thirty miles of line are in opera- 
tion. While the line is being erected the same service is building 
roads and trails which afford easy ingress to the forests. 


SPOKANE, WASH.—One hundred and fifty miles of lines will 
be constructed by the North Idaho Telephone Company, organized 
at Wallace, with headquarters at Kellogg. The capital stock is 
$25,000, in 1,250 shares of $20 each. Three thousand two hundred 
dollars has been paid into the treasury. The stockholders are: 
D. W. Price, W. W. Papesh, W. F. Goddard, S. L. Shonts, Isaac Bab- 
bitt, P. P. Weber, L. W. Gay, Robert Sterling, Benjamin Carrigan, 
Curtis Lightner, Stanley A. Easton, W. C. Clark and A. M. Nash. 
The company has received a franchise from the city of Wallace, 
and will connect the various camps in the Cœur d'Alene mining 
district and with the Interstate Telephone Company for long-dis- 
tance work. 


SALT LAKE CITY, UTAH—The gross revenue of the Rocky 
Mountain Bell Telephone Company, one of the companies controlled 
by the American Telephone and Telegraph Company, and which has 
passed its quarterly dividend, was for the first six months of 1907 
$791,612, an increase of eighteen per cent over the corresponding 
period of 1906. The gain in subscribers for the same period of 
1907 were 1,195. At that time the company reported a surplus 
reserve of $534,739 to provide against temporary losses caused by 
storms or other contingencies. During the last fiscal year reported 
the company showed earnings equal to thirteen per cent on the 
$2,366,300 stock outstanding. The authorized capitalization of the 
company is $10,000,000. The company has planned for the building 
of several exchanges during this year. Several were completed in 
1907 and exchange construction in 1906 cost $1,143,000. On June 
30, 1907, the company had a total mileage of 66,964 of telephone 
wire, of which 13,000 miles were underground. 


DATES AHEAD. 
American Institute of Electrical Engineers. 
Waldorf-Astoria, New York city, February 19. 
Ohio Independent Telephone Association. 
Columbus, Ohio, March 19. 
National Electric Light Association. 
Ill., May 19-22. 


Annual dinner. 
Annual meeting, 


Annual meeting, Chicago. 


LEGAL NOTES. 

INDUCTION METER CASE—In the suit of the Westinghouse 
Electric and Manufacturing Company against Eugene Rumsey and 
George A. Rumsey, in the Circuit Court of the United States for 
the Eastern District of Pennsylvania, an injunction has been 
awarded the former, restraining the respondent from infringing 
claim 2 of patent No. 531,866; claims 1, 6 and 8 of patent No. 
531,867, and claims 5, 6 and 7 of patent No. 548,231. 


EDGEWISE CIRCUIT-BREAKER CASE—This suit involved the 
Wright and Aalborg patent No. 633,772. In the suit, which was 
brought by the Westinghouse Electric and Manufacturing Company 
against the Condit Electrical Manufacturing Company, Judge Ray 
filed an opinion in the United States Circuit Court for the Southern 
District of New York on January 8, holding that the defendant 
infringes claims 2 and 5, and will issue a decree accordingly. 


sapiri, 


February 8, 1908 


NEW PUBLICATIONS. ; 

THE SCIENCE YEAR BOOK—The 1908 edition of the “Science 
Year Book” has been issued. This is edited by Major B. F. S. 
Baden-Powell, and contains astronomical, physical and chemical 
tables, a summary of scientific progress, a directory and biography 
of men eminent in science, and a diary. 


ANNUAIRE POUR L’AN 1908—The year book of the Bureau of 
Longitudes, Paris, for the year 1908, has been issued by Gauthier- 
Villars. This contains the usual astronomical information and 
physical, chemical and engineering tables, and several interesting 
articles, among which is one by G. Bigourdan on “The Distance of 
the Heavenly Bodies, Particularly Those of the Fixed Stars,” and 
another by F. Guyou, describing the work of the astronomical 
school at the Montsouris observatory. The price of this annual is 
one and a half francs. 


CANADIAN ELECTRICAL ASSOCIATION—The proceedings of 
the Canadian Electrical Association, containing the report of the 
seventh annual convention, held at Montreal, Canada, September 
11, 12 and 13, 1907, have been issued. There are included a number 
of interesting papers on different electrical topics, among them 
being “High-Tension Insulators from an Engineering and Com- 
mercial Standpoint,” by C. E. Delafield; “Present Status of the 


Carbon and Metallic Filament Incandescent Lamps,” by J. M. Rob- 


ertson; and “The Value of the Nernst Lamp to the Central Station,” 
by A. E. Fleming. 


NEW INCORPORATIONS. 


SALEM, ORE.—Cottage Grove Electric Company. $50,000. In- 
corporators: John H. McNary, E. W. Hall and A. Welch. 


RALEIGH, N. C.—Shelby Electric and Power Company. $50,000; 
paid up, $14,000. Incorporators’? J. J. McMurry and J. C. Smith. 


TRENTON, N. J.—Eureka Power Company, Trenton. $100,000 
Incorporators: Theodore G. Kitchen, J. D. McNeal and P. N. Van 
Fleet. To operate electric plants, 


“ALBANY, N. Y.—Economy Electric Company, Brooklyn. $25,000. 
Directors: H. F. D. Kelsey, Freeport, Nassau county; George P. 
Fall, New York; Donald Bayliss, Brooklyn. 


CHICAGO, ILL.—Western Illinois & Iowa Railroad. To con- 
Struct an interurban railway in Hancock County. 2,500,000. In- 
corporators: Paul A. Neuffer, H. H. Philips, James E. Harmonic, 
Charles J. Horn and Rollo M. Cole, all of Chicago. 


HARRISBURG, PA.—Irwin-Herminie Electric Street Railway 
company. To build a line from Irwin to Herminie, five and one-half 
miles. $35,000. Holman R. Lynn, Pittsburg, president and a di- 
rector. Other directors are: Clarence W. Schenck, A. E. Dubois, 
Pittsburg; W. B. McCain, Allegheny, and H. C. Mullin, McKeesport. 


SPRINGFIELD, ILL.—Red Bud & Belleville Interurban Rail- 
way Company, Red Bud. To construct a railroad from Red Bud, 
Randolph County, through the counties of Monroe and St. Clair to 
Smithson. $2.000. Incorporators and first board of directors: Con- 
rad Becker, Charles C. Smith, Herman Schryver, of Red Bud; John 
Keller, Hecker; Ben A. Gundlach, Belleville. 


ATLANTA, GA.—The Fitzgerald & Ocilia Electric Railway and 
Power Company. To operate an electric railway in and between 
these two growing south Georgia cities, and also to furnish electric 
lights and power. $50,000. Principal office, Fitzgerald. Incor- 
porators: S. T. Holzendorf and two others of New York; L. C. 
Holzendorf, of Valdosta; C. P. Holzendorf, of Atlanta; R. I. Kirk- 
land, of Irwin County; C. A. Holzendorf, T. M. Parsons, D. B. Jay 
and Clayton Jay, of Fitzgerald. 


HARRISBURG, PA.—The Standard Gas and Electric Company, 
of Philadelphia: $25,000; to manufacture and sell both products; 
signers to the application, S. $S. Eveland, Bryn Mawr; Elizabeth 
A. Reese and Clifford K. Cassel, Philadelphia. Beaver Falls & 
Koppel and Beaver Falls & Lawrence electric railways, each with 
$6,000 capital; to build one mile of trolley line at the new town of 
Koppel, in Beaver County: T. P. Simpson, Beaver Falls. president, 


with 8. L. Tone, C. W. Gibbs, W. J. Horgan and B. S. Johns, Pitts- 
burg, as directors. 


ELECTRICAL REVIEW 253 


INDUSTRIAL ITEMS. 
THE NILES-BEMENT-POND COMPANY, 111 Broadway, will be 
pleased to send its descriptive list No. 15, dealing with second-hand 
metal-working machinery. 


THE AMERICAN STORAGE BATTERY COMPANY, Cambridge, 
Mass., has ready for distribution complete literature comprising 
descriptions and reports of tests of its new storage battery. 


THE WEBER GAS ENGINE COMPANY, Kansas City, Mo., has 
ready for distribution its bulletin No. 55. This contains full 
information on this company’s prime mover, and will be sent to 
those interested upon request. 


THE SCHUTTE & KOERTING COMPANY, Philadelphia, Pa., 
will send to those interested, upon request, its new descriptive 
literature devoted to water-jet primers for siphon pipes, centrifugal 
pumps, long suction pipes of piston pumps and air vessels. 


THE NATIONAL ELECTRIC LAMP ASSOCIATION, Cleveland, 
Ohio, through its engineering department, has published Bulletin 
No. 6B, supplementing Bulletin No. 6, devoted to tungsten multiple 
lamps and units. These lamps operate at 1.25 watts per candle on 
100 to 125 volts. 


DOSSERT & COMPANY, New York city, announce that Dossert 
solderless terminal lugs are used throughout on all the Yighting 
and power panels as well as switchboards installed in the new 
eleven-story, fireproof Joseph J. Little printing building, New York 
city, by E. C. Tibbals & Company. 


THE FRANK MOSSBERG COMPANY, Attleboro, Mass., has 
designed and is placing on the market a display stand for wrenches. 
The company's line of wrenches comprises thirty-two sizes and 
types, ranging from five inches to ten inches in size. This stand 
has been devised in order to display these wrenches to the best 
advantage. 


V. C. GILPIN, 120 Liberty street, New York city, is distributing 
a pamphlet devoted to conduits and fittings. This includes American 
Conduit Manufacturing Company’s enameled steel conduit, Alpha- 
duct Company’s flexible non-metallic conduit, Pratt Chuck Company's 
electro-galvanized pressed-steel outlet boxes, and Steel City Electric 
Company’s conduit fittings. 


THE HYATT ROLLER BEARING COMPANY, Newark, N. J., 
will be pleased to send its new pamphlet devoted to Hyatt roller 
bearings. This pamphlet gives complete data showing the friction 
load of shafting in an electrically driven machine shop when equipped 
with Hyatt roller bearings. The data are taken from official tests 
made at the Buffalo, Rochester & Pittsburg Railway shops at 
Dubois, Pa. 


THE BRISTOL COMPANY, Waterbury, Ct., has published a new 
bulletin devoted to a description of its water-level gauges. Air 
pressure is used for transmitting the motion, and all moving parts 
have been eliminated except a rubber diaphragm which is per- 
manently located below the freezing point in the water. The record- 
ing portion may be located at any convenient distance from the 
water and can be equipped with either daily or weekly charts of 
any capacity. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, has published a 
handsome catalogue devoted to the Collin pressure regulating valve. 
This valve reduces the boiler pressure to any pressure required for 
heating, cooking, drying or other service. It maintains a uniform 
pressure, regardless of variation in the initial pressure. It operates 
low-pressure pumps and engines from high-pressure mains The 
company will be pleased to send this catalogue and other informa- 
tion upon request. 


THE CUTLER-HAMMER CLUTCH COMPANY, Milwaukee, Wis., 
has reproduced an article from Cassier’s Magazine for October, 1907, 
entitled “Electromagnets for Lifting and Handling Materials,” in 
booklet form. This booklet, which is printed in the form of a 
miniature magazine, traces briefly the development of the lifting 
magnet and illustrates the different kinds of magnets used for 
handling pig-iron, metal plates and other classes of material. 
Copies may be had by addressing the company. 


THE STANDARD ELECTRIC ACCUMULATOR COMPANY, 141 
Broadway, New York city, announces the placing on the market 
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of the “Standard” accumulator, based on the Clare patents. The 
principle employed in this cell is the complete exposure of the active 
material and its lead electrode in a very thin, strong and porous 
box of unglazed pottery. Each unit box is about three and one-half 
inches square and half an inch thick over all. Its sides are porous 
plates, of which the inner surfaces are reticulated and the outer 
faces ribbed. 


THE BLISS ELECTRIC CAR LIGHTING COMPANY, Milwaukee, 
Wis., announces that during the year it furnished more than seventy- 
five per cent of the “Axle Light” equipments for electric car lighting 
installed on the best cars of the leading railways of the United 
States, Canada and Mexico. The company's equipments are now 
being used on the New York Central lines, the Santa Fé system, the 
Harriman lines, and on a number of other roads. The system is 
also being used on many Pullman sleeping cars and Pullman private 
cars. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., in 
Bulletin No. 4,559, describes and illustrates direct-current motor- 
starting devices, rheostats and panels. These rheostats contain an 
improved enclosed type resistance unit consisting of a low-tempera- 
ture-coefficient resistance wire wound on a strong tube. The unit 
is treated with a special compound which forms a coating both 
inside and out, making a strong and solid construction, which is 
thoroughly baked before being placed in the rheostat. The bulletin 
shows rheostats with no-voltage release and overload release, as 
well as rheostats for starting reversible, shunt, or compound- 
wound, constant-speed motors. 


. THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 

Plainville, Ct., in the February issue of “Trumbull Cheer,” in addi- 
tion to the usual material written in a lighter and very interesting 
` vein, calls attention to the company’s National Electrical Code 
Standard fuse blocks and fuse holders. The company also states 
that all standard sizes of its type C switches are now put up in 
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individual paper boxes, which will make them much more con- 
venient for handling on the shelves. It is announced that thege 
switches have been having an unprecedented sale, especially during 
the last six months, and it is thought that this new feature wij) 
help to make the sales still greater. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
published Bulletin No. 63, devoted to “The Standard” direct and 
alternating-current ceiling, exhaust, bracket and desk fans. These 
fans are now in their twelfth season. The very general extension 
of electric service in the residence and outlying districts has 
brought sixty-cycle, single-phase alternating current into great 
prominence, owing to its peculiar adaptability for this class of 
work. The line of alternating-current fans illustrated in this new 
catalogue has been brought out for use where fans are required 
beyond the reach of the direct-current mains. Copies of this 
bulletin may be secured upon request. 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., is 
publishing a new catalogue devoted to portable testing sets and 
cable-testing apparatus. This catalogue has been prepared with 
great care, and should be of considerable assistance to any one in 
search of information concerning this branch of electricity. In 
addition to the descriptive matter there is a complete price list 
which also serves as an index and general guide. Under each in- 
strument is a statement indicating the measurements for which it 
is intended. Minute directions are given for the use of each instru- 
ment for each of the tests for which it is intended, and in the 
preparation of these directions the company has had the assistance 
of those who have become very familiar with the application of 
the tests and the methods pursued. There is a chapter on the 
general subject of fault location. The explanations have been made 
as clearly as possible, and the use of mathematics and formule 
has been avoided except where this has been absolutely necessary 
in order to avoid a cumbrous, misleading explanation. 


Directory of Electrical and Allied Engineering» 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings second Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, IN. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
tary, Calvin W. Rice, 29 West Thirty-ninth street, 
city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, treasurer 
Birmingham Railway, Light and Power Company, Birmingham, 
Ala. 


Secretary, Dr. 


Secre- 
New York 


. AMERICAN STREET AND INTERURBAN 


RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec: 
retary, W. W. Freeman, vice-president and general manager 
Edison Electric Illuminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal ‘Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTI€UT STATE STREET RAILWAY ASSOCIATION. Sec: 
retary, F. W. Poole, Bridgeport, Ct. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 
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ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Stanley, Royal Insurance Building, Mon- 
treal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckels Building, San 
Francisco, Cal. Monthly meetings, San Francisco, first Thurs- 
day of each month. 


" ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 


National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. B. Cheadle, Joliet, Ill. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Il. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West Thirty- 
ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 


tary, C. S. Norton, Indianapolis, Ind. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, J. B. Ware, Grand Rapids, Mich. ; assistant secretary, 
J. A. Harney, Monadnock Building, Chicago, Ill. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Dubuque, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. 
C. C. Deering, Boone, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 


MISSOURI STATE ELECTRIC LIGHT ASSOCIATION. Secretary, 
C. C. Pierson, St. Charles, Mo. 


Secretary, 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 


tary, George Schweer, Windsor, Mo. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. 
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NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. Next annual meeting, March, 1908. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Ballard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS'’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Brcadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B, Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 


RAILWAY SIGNAL ASSOCIATION. 
Bethlehem, Pa. 


RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Rallway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26, 1908. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-Treasurer, B. R. Buck, Hudson, S. D. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 


TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE. 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec. 
retary, W. 5. Boyd, 382 Ohio street, Chicago, 1N. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). Sec- 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, IN. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY Asso- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Secretary, C. C. Rosenberg, 


256 — - Vol. 52—No. 6 


Record of Electrieal Patents. 


Week of January 28. 


877,501. ELECTRIC ALARM ATTACHMENT FOR CLOCKS. 877,784. SHADE FOR INCANDESCENT LAMPS. Edward B. 


Charles Goldsmith, Denver, Col., assignor of one-fifth to Cesare Lewis, Pacific Grove, Cal. A shade-holder with a shell having 
Pinelli, Denver, Col. A programme clock with a cylindrical a plurality of flat divergent parts. 
circuit-closer. 
: 877,804. INSULATOR FOR HEAVY CONDUCTORS. Louis Stein. 
877,537. METHOD OF ELECTROLYZING SALTS. Jasper Whiting. berger, New York, N. Y. An insulator for inverted third alle 


Niagara Falls, N. Y. An electric current is passed through the 
molten electrolyte to a mass of liquid metal which first acts as a 
cathode and is then transferred from the decomposing chamber, 
being replaced simultaneously by a fresh mass of liquid metal. 


877,555. TELEGRAPHY. Patrick B. Delany, South Orange, N. J. 
Code dots and dashes are produced at the transmitting station 
which are transmitted into signals of a different kind at the 
receiving station and there converted locally into dot and dash 
signals. 


877,822.— PRINTING TELEGRAPH. 


877,5387.—METHOD OF ELECTROLYZING SALTS. 


Hiram G. 877,817. INSULATED COMPROMISE RAIL JOINT. Benjamin 
Wolhaupter, New York, N. Y., assignor to the Rail Joint Com- 
pany, New York, N. Y. The opposite shoes of the joint are 
provided with overlapping base sections. 


877,558. SELF-LUBRICATING TROLLEY WHEEL. 
Farr, Melrose Highlands, Mass. A wheel with a chamber packed 
with absorbent material. 

877,576. SERIES-PARALLEL POLARITY-CHANGING SWITCH. 
Edwin S. Lincoln, Brookline, Mass. A triple-pole double-throw 877,822. PRINTING TELEGRAPH. John C. Barclay, New York, 
switch. N. ‘Y. A plurality of character-magnets each operated by a 


877,656. SPARK COIL. August R. Luschka, Chicago, Ill., assignor different combination of current pulses. 
to Motor Specialty Manufacturing Company, Chicago, Ill. The 877,823. PERFORATOR. John C. Barclay, New York, N. Y. A 


combination of a secondary coil with high and low-tension sec- perforator for preparing strip telegraphic messages. 
tions and a condenser of annular shape surrounding. the low- 
tension section. 877,844. TROLLEY. August W. Huhsman, Staunton, Ills. The 


877,684. ELECTRIC-INSTALLATION OUTLET BOX. Wheeler H. wheel is provided with guards projecting over the trolley wire. 


Vibber, New London, Ct.. assignor to the Gillett-Vibber Com- 877,857. TELEGRAPH SWITCH. Lewis H. Parcels, Hiawatha, 

pany, New London, Ct. A box with a cover adapted to have a Kans., assignor of one-half to John H. Koger, Willis, Kans. 

lamp directly attached. A rotatable switch for bringing into action any one of a group 
of sounders. 
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| WV X WNI 877,889.—STORAGE BATTERY. 
877,804 —INSULATOR FOR HEAVY CONDUCTORS. 


877,705. ELECTRIC-CURRENT CONTROLLER. Albert E. Dion E a ie A NEN a ra 


and Charles W. Ball, Ottawa, Ontario, Canada. An overload one-sixth to William F. Miesse, one-sixth to William N. Gear- 


circuit-breaker. hart, one-sixth to Benjamin F. Hirt, and fourth to John T 
; - | . Hirt, and one-four . 
877,727. TELEPHONE EXCHANGE. Nils E. Norstrom, Chicago, Dunnick, Columbus, Ohio. The harp is arovided with a guard 
IHs., assignor, by direct and mesne assignments, of one-third which is raised when the trolley rope is pulled | 
to John Anderson, Salina, Kans.; one-third to M. E. Richard- ) 
son, Sterling, Kans., and one-third to John H. Martin and H. 17,887. CONTROLLER REGULATOR. Cyrus P. Ebersole, Keo- 
Keating. A discontinuous line and means at the central station kuk, Iowa, assignor, by mesne assignments, to Electric Service 
for connecting the different sections together. Supplies Company, Philadelphia, Pa. A pawl enforces inter- 


877,739. MEANS FOR OBTAINING THIN LIQUID DROSS IN mittent movement of the controller handle. 
ELECTRIC FURNACES FOR METALLURGICAL PURPOSES. 877,889. STORAGE BATTERY. William Gardiner, Chicago, Ill., 


Hermann Röchling and Wilhelm Rodenhauser. V6Iklingen-on- assignor, by i 

7 _ , by mesne assignments, to Commercial Storage Battery 
the-Saar, Germany. The furnace hearth is provided with dam- Company, Chicago, Ill. The grid comprises oppoaitely disposed 
like ridges which force the current to pass through the layer series of horizontal containing bars and vertical strengthening 


of dross on the metal. bars, the latter being provided with inwardly flaring lugs. 
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ARTIFICIAL FERTILIZERS. 

Of the various tried methods of producing artificial fertilizers 
by bringing about the fixation of the atmospheric nitrogen but 
two are still in operation, and as vet it can not be said that either 
of these is firmly established on a commercial basis. Theoret- 
ically, the processes are sinple enough, as nitrogen and oxygen 
will combine when air is' passed through an electric are, but the 
practical difficulties of bringing about this reaction have been 
great. The chief expense of the process is the cost of the power, 
and the reaction, under ordinary conditions, is inefficient. More- 
cver, unless the oxides of nitrogen produced in the are are imme- 
diately removed from it. they will be decomposed. In those pro- 
cesses which promise the best results this effect is overcome, to 
some degree at least, by drawing the treated air rapidly away 
from the are. In the Birkeland and Eyde process, which seems 
to be the only one of this class still in operation, in addition to 
keeping the air flowing constantly through the furnace an alter- 
nating-current are is employed, which, by means of a magnetic 
field, is blown rapidly across the stream of air, thus acting but 
a short time on any portion of it. The efficiency of this process 
is said to be higher than that of the other processes which have 
been tried, and the system is now in operation in Norway, where 
unusually cheap power is available. It seems likely that the last 
factor has contributed largely to the apparent success of this 
process. 

The other process, which is being tried on a commercial seale 
in Italy, is also electrical. but the energy is used simply as a 
heating agent. The process depends on the reaction which takes 
place when calcium carbide is heated and brought into contact 
with nitrogen. One atom of carbon is given up, its place being 
taken by two atoms of nitrogen, resulting in the compound 
known as calcium evanamide, As originally proposed, there are 
three stages in this process: The first is the production. of 
calcium carbide, which may be carried on at the works itself, 
or the material may be purchased at a carbide factory: the 
second is the preparation of nitrogen; the third is the heating 
of the carbide and the passing of the nitrogen into it. Again, 
it will be noticed that the question of power is the most Important 
item, as it is the controlling factor of cach of these three stages, 
Improvements must, therefore, be directed toward reducing the 
cost of power and rendering the process more efficient. Energy 
should be saved wherever possible. One opportunity for so doing 
ix the saving of the heat lost when the calcium carbide is allowed 
to cool, only to be reheated again to react with the nitrogen, 


nee, renee ae ; ‘ : eee i 3 : . 
Mhis suggests that the two reactions might be carried on simul- 
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tancously, and has Ied to a modified process which is described 
by Mr. J. B. C. Kershaw in the Electrician, London, for January 
24. The materials are prepared as usual for the production of 
calcium carbide. They are heated electrically and nitrogen 1s 
passed in at the same time, resulting in the formation of the 
cyanamide. A further improvement would be some method 
which would lower the temperature at which the reaction takes 
place. Tt has been found that certain materials, such as calcium 
chloride and calcium fluoride, have this effect. They are un- 
changed by the reaction and remain in the product as adulterants, 
and thus may be objectionable or not, according to their 
properties. 

The nitrogen employed for this purpose may be prepared in 
any of the usual ways. That which secms to promise best, 
particularly when power is cheap, is the fractional distillation 
of liquid air. This not only separates the nitrogen, but produces 
oxygen as a by-product, for which there is a market. 

The factory at present in operation in Ttaly has a yearly 
output of something less than 4,000 tons. It is said that one ton 
of nitrogen is obtained in the form of ecvanamide with an ex- 
penditure of about two kilowatt-years by the old process; no 
figures for the modified process have been given. The material 
seems to have given satisfaction as a fertilizer, but it, of course, 
needs careful handling. In order to introduce it and create a 
demand for it, the producers have adopted a policy of selling 
it at a few dollars less per ton of nitrogen than ammonium 
sulphate brings. It is hoped that it will take the place of Chili 
saltpetre, the beds of which are being so rapidly exhausted. 
The material that is put out contains about twenty per cent of 


nitrogen and the calcium may itself be beneficial to the soil. 


—  —— - r- 


CENTRALIZATION OF POWER SUPPLY. 

One of the marked tendencies of the electrical-power system 
during the past few years has been toward concentration: large 
companies have erected one large plant to take the place of a 
number of smaller plants; many companies operating in im- 
portant citics have even extended this practice further, so that 
they are reaching far out into the suburbs and acquiring control 
of the small town and country systems and, in general, are 
shutting down their comparatively uneconomical plants and 
There 
is, thus, a decided movement toward concentrating all the power- 


supplying the power from their large modern stations. 


generating equipment for a large district in one or two enormous 
generating stations, and to feed all the outlying districts from 
these by means of moderate high-tension lines. As yet no very 
great distance has been covered in this way, compared with the 
long-distance transmission of power generated in water-power 
stations. In the case of the latter the point of generation, as 
well as the points of consumption, are fixed, and the market is 
really limited by the distance over which power can be trans- 
The fuel-burning station has not yet 
reached this stage. The station is located to the best advantage 
with respect to its market and the source of power. The fuel 
is brought to it, and the-district supplied is not so large, because 


the cost of power produced by it is considerably greater than 


mitted economically. 


: development. 
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the corresponding cost for a large hydroelectric station. But if 
this cost should be reduced considerably by the use of improved 
inethods or by avoiding losses and expenses now necessary, there 
does not seem to be any reason why a fucl-burning central sta- 
tion should not be placed at the source of fuel—the mine—and 
its lines extended as far as those of the hydroelectric plant. If, 
for example, the power station were put down at the mine, the 
cost of transportation of fuel would be saved, which in many of 
cur larger cities amounts to a large part of the cost of the fuel. 
Moreover, the thermal efficiency of the modern steam plant is 
not at all high, although it is about as high as the system 
employed will allow. For instance, the power-house of the Inter- 
borough Rapid Transit Company, of New York city, is undoubt- 
edly typical of the hest modern practice. There are few other 
large gencrating stations which can compare with this, and none 
of the small ones, vet, according to the company’s engineer, less 
than cleven per cent of the heat energy of the coal is converted 
into electrical energy. Surely there must be some more efficient 
way of converting heat into electricity than by passing it through 
steam. 

There is a system which can show a much higher thermal 
cfficicney than the steam plant, but this is a comparatively recent 
During the last few vears it has made notable 
advances. This is the so-called producer-gas power system, about 
which so much has been heard but so little is known. In a recent 
bulletin published by the United States Geological Survey, Mr. 
R. H. Fernald discusses the latest information which the depart- 
ment has been able to secure relating to the manufacture and 
use of producer gas. This shows that a very considerable in- 
crease in thermal efficiency has been secured, and this system 
will convert several times as many of the heat units of a pound 
of coal into electricity as will the steam plant. In this study 
Mr. Fernald points out that the efficiency obtained at the Inter- 
borough power-house is unusual; that the usual thermal efficiency 
of steam stations is not more than five per cent. On the other 
hand, the information which he has secured, through reliable 
sources, shows that the producer-gas plant will convert about 
21.5 per cent of the thermal energy into electrical. Indeed, 
some of the best-informed engireers consider that it can do better 
than this, and have given as a safe figure twenty-four per cent. 

With such an increase in performance it would be expected 
that the producer-gas power plant would by this time have driven 
out, or would be driving out, the steam plant. That it has not 
done so is the result of a number of adverse conditions, some due 
to the system itself, and others simply to want of experience on 
the part of those who operate these plants. There is also a good 
deal of prejudice against the gas engine, much of it based on 
misinformation. It is said that the gas engine is not as reliable 
as the steam engine. Possibly not, for the latter is the result 
of several centuries of improvement. But the question to-day 18: 
Is the gas engine reliable enough? Another of the great draw- 
backs has been the unsatisfactory performance of a few plants 
due to the ignorance of the men in charge. While possibly no 
more skill may be necessary. to obtain therhighest)yefficiency 1 
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the operation of a producer-gas power plant than to obtain sim- 
ilar results in a steam plant, it is true that the gas plant is 
The 


operation of the plant is turned over to men who do not know 


generally installed in order to effect a saving in fuel. 
how to get the best out of it. The result is that after a short 
time the owner is disappointed and he spreads a report that the 
system is unsatisfactory. This condition, while it may retard 
the introduction of the producer-gas plant, can not prevent it, 
and the showing of two or three well-conducted installations will 
go far toward laying the blame for the poor performance of 
others where it belongs. Moreover, a power company contemplat- 
ing the installation of a large plant will not rely upon reports, 
but will make a thorough investigation before reaching any 
decision. Until recently large installations were almost impossi- 
ble, because gas engines of small size only were available, but 
In fact, some 
It will 


not be surprising, therefore, if the next few years should witness 


now nearly anv size of engine may be obtained. 
units rated as high as 6.000 kilowatts are in operation. 


avery notable increase in the installation of producer-gas plants. 
Indeed, Mr. Fernald thinks that this has already set in, and 
that before Jong the steam plant will be driven from the field. 
This hardly seems probable for some time to come, as the steam 
engine, of either the reciprocating or turbine type, has some 
advantages of its own, which, for certain purposes, may over- 
balance its defects as a transformer of energy. Another draw- 
hack to the increasing use of the producer-gas plant was the 
inability to burn poor fuel in it. This, however, can be done, 
as was demonstrated during the test of fuels conducted by the 
government at St. Louis. 

To-day there is no reason why a large producer-gas plant 
should not be erected at the mine, and power distributed from 
there to large districts. It is only a question of whether the 
times are ripe for this development, as there are few mining 
districts which offer good markets for large amounts of energy. 
But when taken in connection with the proposed conversion of 
the steam roads to electricity there should be no difficulty in 
disposing of large emounts of power. This phase of the problem 
ig touched upon by Mr. Fernald, who says that if the records 
of the hydroelectric plants can be taken as any indication, it 
would be economical to distribute power from a producer-gas 
generating plant throughout a circle of 250 miles in radius— 
that is to say, such plants need not be closer together than 500 
miles. Under these conditions ten or twelve large central gen- 
erating plants located at the various mining centres would be 
able to operate all the great railroads in the United States, if 
they were electrified. Trains could then be run from the Atlantic 
to the Pacific without calling upon a single steam locomotive, 
and all the advantages and comforts of electric traction would 
he secured. This is a development which every electrical engi- 
neer should be delighted to witness. So far as his work is con- 
cerned, he is practically ready, as he is now transmitting power 
200 miles or more, and he is operating the heaviest railroad 


trains by means of electric locomotives. He must, therefore, 
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turn to the mechanical engineer and co-operate with the latter in 
developing the producer-gas generating station. 

There is one aspect of this problem of very large economic 
interest. The steam locomotive is notoriously wasteful of fuel, 
because it must work under such disadvantageous conditions. If 
it were replaced by the electrical system, drawing power from 
producer-gas generating plants, a very considerable saving of 
fuel should result, and the day when these supplies will be 
totally exhausted will be moved further into the future. 

THE ELECTRICAL SUPPLY OF PARIS. 

Some time ago plans were proposed for supplying the city 
of Paris, France, with electric power. At the present time this 
supply is maintained by a number of small companies, which, 
due to official regulations and other retarding influences, have 
left that city rather backward in this respect. The city has, 
however, taken the matter in hand, and is planning for a com- 
plete modern system of supply. These plans consider the estab- 
lishment of a number of modern generating stations at or near 
the city. 

While this matter was under discussion it was proposed to 
utilize the hydraulic power of the River Rhone for supplying 
Paris. The distance of transmission would be nearlv 300 miles, 
but at the point where the station would be established there 
vould be available about 80,000 horse-power during the dry 
scason, and this could be about doubled for three hundred days 
during the year. By establishing a large storage basin the 
80,000 available horse-power could be very considerably increased. 
The point where it is proposed to erect the plant is near the 
could be erected at the lower 


Genissiat bridge. Here a dam 


end of the Rhône gorge, while above the dam, Lake Bourget 


could be utilized for equalizing the flow. The plans proposed 


contemplated a Thury direct-current system of 120,000 volts. 
More recent suggestions are inieresting, since in these the 
three-phase high-tension transmission svstem used in this country 
is substituted for the direct-current svstem, as it is said that 
certain changes in the law relating to the transmission of elec- 
trical energy make the alternating system more advantageous 
than the other. It would be interesting to know just what these 
changes are, as heretofore the great advantages urged for the 
direct-current svstem have been its simplicity and efficiency. The 
plans now contemplate delivering about 70,900 kilowatts at 
Paris, two routes being followed by the transmission lines so as 
to insure an uninterrupted supply. Power will be generated 
at 10,090 or 20,009 volts and transformed up to 120,000 volts 
for transmission. It will be transformed down at substations 
to 10,000 or 15,000 for distribution to secondary distributing | 
points. These plans, it is thought, will bring to Paris an ample 
supply of cheap power, which will have a very great benefit upon 
the industries of that city. The effect there will be watched 
with very great interest throughout the world, as other large 
cities are struggling with similar problems, and some of them 


are not so fortunately situated with respect to hydraulic power, 
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LONG-DISTANCE ELECTRIC-POWER 
TRANSMISSION BY DIRECT 
CURRENT. ' 


BY L. A. HERDT. 


This is a descriptive paper on a subject 
that is stirring the attention of the engi- 
neers in Europe, namely, long-distance 
electric-power transmission by direct cur- 
rent. 

This article does not accept the view 
that three-phase transmission for alternat- 
ing current is now conceded to be the only 
practical and economical means of trans- 
mitting large quantities of electrical energy 
over great distances. This is not the 
opinion of European engineers. On the 
other hand the application of alternating 
current to long-distance transmission has 
engaged and is still engaging the undivid- 
ed attention of Canadian and American 
engineers, who seem to be riveted to al- 
ternating-current work. 

The advantages of the revolving-field 
alternator and of the statie transformer are 
so great that they have monopolized the 
field of power transmission. 

As the distances of transmission and the 
amount of power to be transmitted are in- 
creasing, the voltage has been raised, until 
to-day 50,000 and 60,000-volt plants are 
operating with complete success. Higher 
voltages are being considered for extremely 
long transmissions involving large 
amounts of power. Transmitting 40,000 
to 50,000 kilowatts over a distance of one 
hundred miles at 60,000 volts requires a 
transmission-line expenditure figuring to 
almost half the cost of the entire plant. 
If, on the other hand, higher voltages are 
used troublesome and difficult complica- 
tions will be met. 

In Europe high-tension direct-current 
series aystems are in use for some of the 
longest-distance transmissions and some 
schemes, in which the distances of trans- 
mission are 150 miles and over, are con- 
sidered feasible onlv by means of direct- 
current transmission. 

The writer, in a visit to Europe last 
vear, had the privilege of visiting some of 
these direct-current plants, and was im- 
pressed by the strong claims made for this 
svstem, particularly as regards the trans- 
mission line. 

The high-tension direct-current series 
system, or the Thury system, is an enlarge- 
ment of the old Brush series system, with 
motor-generators substituted for the are 
lamps. 

The generators at the generating station 
are connected in series. At the receiving 


1A paper read before the Canadian Society of Civil 
Engineers, November 7. 
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end of the line serivs-wound, motors are 
connected in series. The current in the 
system is kept constant at all times, varia- 
tion of 'oad being met br a change in the 
electromotive force of the system. When 
the plant is not running all the machines, 
generators and motors are short-circuited. 
To switch in a generator the machine is 
run up to speed until it generates the 
proper line current, the short-circuiting 
switch is then opened, the generators being 
then in series with the line. 

The motors are started in the same way. 
The short-circuiting switch having been 
opened, the brushes, which were placed, 
when standing still, in line with the axis 
of the poles, so that one-half of the arma- 
ture couductors are acting against the other 
half position, corresponding to no torque 
on the armature, are slowly rocked forward 
in the direction of rotation, causing the 
motor to start and speed up. When at 
full speed an automatic regulator, working 
on the brush position, maintains the speed 
constant, through a regulation of the coun- 
ier electromotive force of the motor. The 
motors are placed in substations and drive 
at constant speed, generators supplying 
current for local distribution. 

As the load increases generators and 
motors are started, being thrown in series 
in the line. 

To shut down a motor the brushes are 


rocked to the non-working position; the 


machine when stopped is short-circuited. 
At the genérating station the current 
is kept constant, as the load varies by 


either working on the speed of the prime 


movers or by regulating the position of 
the brushes. In almost all the plants the 
regulation for constant current is effected 
through speed control of the turbines, the 
position of the brushes remaining fixed. 
To distribute the load evenly among the 
generators in the same plant, an electro- 
magnetic governor is provided which con- 
trols the speed of all the turbines. 

In the Moutiers-Lyon plant 6,300 horse- 
power is transmitted a distance of 112 
miles at a potential of 57,600 volts direct 
current. 

. Each generator unit is made up of four 
direct-current, 270-kilowatt, 3,600-volt 
machines, giving a total of 1,080 kilowatts 
per unit at 14,400 volts. These four ma- 
chines are connected to a water turbine 
operating under a head of water of 215 
feet. Four sets are in operation for full- 
ioad voltage. The regulation of the line 
current, brought about by controlling the 
speed of the prime movers, is obtained by 
a regulating gear. As the current in the 
system is constant it necessarily requires 
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constant torque prime movers. With 
water-wheels great difficulties had to be 
overcome to make such machines constant 
torque machines. Mr. Thury, for this pur- 
pose, inserts between the wheels and the 
generators an elastic and slipping coup- 
ling. The slipping of this coupling pro- 
tecte the prime movers from sudden strains 
due to sudden variations of load. All the 
generators are insulated from the earth, 
for, if this was not done, one of the gen- 
erators would have to bear the full dif. 
ference of potential between line and earth. 
In the Moutiers-Lyon plant all the ma- 
chines, electric regulators, switchboards, 
etc., are carried on insulators and placed 
on foundations of asphalt concrete, a layer 
of pure asphalt forming the flooring. 

The transmission line is made up of two 
No. 000 Brown & Sharpe copper conduct- 
ors, carried on triple petticoat insulators 
placed on wooden poles. The resistance 
of the line is ninety-eight ohms, the cur- 
rent carried, seventy-five amperes. As this 
current is constant the loss is 551.25 kilo- 
watts, that is, there is thirteen per cent 
energy loss when the plant is operating 
at full-load potential. This means a heavy 
percentage loss when the plant is carrying 
only a portion of full load, as this loss is 
constant whatever be the output of the 
plant. 

There are two receiving stations, one 
of which is equipped with three sets of 
two series motors in series connection, of 
360 horse-power each; that is, 720 horse- 
power to the set. These motors are on 
the same shaft, and are direct connected 
to 500-kilowatt, three-phase alternators 
supplying light and power. The second 
substation, 2.5 miles distant, is equipped 
with five twin motors of the same size as 
stated above. These drive 500-kilowatt 
generators direct current for the street 
railway system of Lyon. 

The advantage claimed for this direct- 
current system is the possible use of much 
higher. voltages than those considered pos- 
sible with the alternating-current system, 


“and that it does away with the inductance 


and capacity effect of long transmission 
lines. An insulator that will withstand 
60,000 volts, working voltage, across the 
wires of a three-phase alternating-current 
line should be able to carry 84,000 volts 
direct current, as the breaking-down volt- 
age for air is determined by the maximum 
value of the dielectric stress. It has also 
been pretty well established experimentally 
that the difference is greater than the 
above one, recent results pointing to a 
ratio of nearly two to one. 

If the middle point of the direet-current 
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generators connected in series be ground- 
ed, a 60,000-volt ingulator can be worked 
at 84,000 volts or more above ground, or 
168,000 volts between wires. This even 
excludes questions of surging and reson- 
unce which compel a larger factor of safety 
in the alternating-current lines. There is 
no inductance effect in the direct-current 
aystem, and the conductors can therefore 
be separated any distance. Such a condi- 
tion naturally affects the regulation of an 
ulternating-current line and requires the 
wire to be placed as close as possible. 

D. Kos, in an article appearing in the 
issue of the Electrical World for October 
26, 1907, works out the relative costs of di- 
rect-current and alternating-current lines, 
assuming the same maximum voltage be- 
tween line and earth. He shows that with 
a power-factor of eighty per cent the three- 
phase system requires about three times 
the weight of copper required for the 
direct-enrrent system. 

The total cost of a power-transmission 
system is made up of: 

(1) The cost of the generating station. 

(2) The cost of the substations. 

(3) The cost of the transmission lines. 

The cost of the direct-current generat- 
ing station is greater than the alternating 
current one. This is due to the smaller 
units, and consequently their greater num- 
ber for a certain output. In the Moutiers- 
Lyon plant a 1,000-kilowatt unit is made 
up of four machines. Larger direct-cur- 
rent units can be built, but their size is 
limited by the voltage that can be safely 
carried on a commutator. 

The direct-current substations are costly 
on account of the small size of the motor- 
generator sets. 

The direct-current line is very much 
cheaper than the alternating-current one. 
It follows therefore that, if the line bears 
a very high proportion of the cost of the 
whole plant, the advantage of lower cost 
may be with the direct-current plant. 

The relative cost per kilowatt for a 
power development of 45,000 kilowatts, 
with a distance of transmission close to 
100 miles, shows the following figures: 
Direct current, 96,000 volts: 


Per 
Kilowatt. 
Ge plant (electrical equipment)....... $23.50 
Tranemiscice lines (cable and poles, 105 Joss)... 12.80 
Substations (motor generator sets and switch- 
NR) disse enn ciavios 15 flaws wocw r cau ence 24.00 
° ROC iis ks eh eadadew nee ete Lat ees $50.30 
Alternating current, three-phase, 66,000 volte: 

Kilowatt 

ting plant (electrical equipment)....... $18.90 

nsm lines (cables and tow 10x loss) 28.50 
Substations A prent eapon switche aens 9.75 
Total n aa eae’ $50.45 


_ The figures for the direct-current propo- 
sition are a little less than for the alter- 
nating-current one. 

When it becomes necessary to increase 
the voltage to double the above alternat- 
ing-current pressure, the direct-current 
evetem will, without doubt, have to be very 
seriously considered. 
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A New Alternating-Current 
Motor. — | 

A patent has recently been issued to 
Carl Alfred Lohr, of Schenectady, N. Y., 
for the invention of an alternating-cur- 
rent motor of the class particularly of 
rotary-field motors in which alternating 
currents of different phases are used for 
generating the magnetic rotary field. The 


LE ‘ 


Fio. 1.—LOHR ALTERNATING-CURRENT MOTOR. 


object of the invention is to provide a 
simple means for changing the speed of 
the motor and to do away with the chang- 


ing of the number of poles or the use of . 


different stators or rotors. The invention 
broadly consists of an alternating-current 
motor so arranged that its speed may be 
readily changed, and this will be easily 


Fie. 2.—Lour ALTERNATING-CURREAT MOTOR. 


understood from a reference to the accom- 
panying illustrations. 

Fig. 1 shows a diagram which indicates 
the electrical connections used for chang- 
ing the speed of the motor. The alter- 
nating-current motor is represented by A, 
and B shows the stator and C the rotor. 
D', D? and D? are main conductors con- 
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nected with a three-phase, alternating- 
current source, and E', 17 and E?, when 
in contact with a double-throw, triple-pole 
switch, E, energize the stator. Three other 
supply conductors, F?, F? and F3, when 
in contact with the double-throw, triple- 
pole switch, F, serving to energize the 
rotor. Auxiliary conductors, G', G? and 
G?, have interposed therein a regulating 
resistance, R, and are properly connected 
With the conductors, G', G? and G?, and 
thus connected with the switch, E, when 
thrown as shown in the full-drawn posi- 
tion, or connected with the switch, F. 
when thrown as shown in the dotted posi- 
tion of the switch. 

The arrangement of this alternating- 
current motor differs from the usual con- 
struction in that both parts of the motor 
generate rotary fields when supplied from 
the alternating-current source. The speed 
of these rotary ficlds may be either the 
same or different. The speed may be dif- 
ferent by the use of a different number 
of poles in the stator and rotor, or by 
connecting the stator and rotor each with 
a source of electricity, each having a dif- 
ferent periodicity. Also, the direction of 
rotation of the rotary fields in the stator 
and rotor may be the same or different. 
Two other cases also are possible: Either 
to generate a rotary field in the stator and 
connect the rotor with the variable re- 
sistance, R; or connect the stator with 
the variable resistance, R, and connect the 
rotor with the current supply. 

When only the stator is connected with 
the line, and the switeh, F, is thrown so 
as to make connections with the conduct- 
ors, Gi, G? and G?, and thus connected 
with the variable resistance, R, the motor 
will run asynchronously with the speed of 
the stator field. When, however, only 
the rotor is connected with the line—that 
is, the switch, F, making connection with 
the conductors, F', F? and F*, and the 
switch, E, thrown so as to make connec- 
tion with the conductors, G', G? and Q?, 
and thus connected with the variable re- 
sistance, R, then the motor will run 
asynchronously with the speed of the rotor 
field. 

When both members, stator and rotor. 
are simultaneously connected with the line 
—that is, the switch, E, making connec- 
tion with the conductors, FE', E? and F3, 
and the switch, F, making connection with 
the conductors, F!, F? and F°, and when 
the rotary fields are generated in opposite 
directions, having properly thrown the re- 
versing switches, K and L, then the motor 
will run synchronously with a speed equal 
to the sum of the rotary ficld speed. When 
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the rotary fields in stator and rotor are 
generated so as to rotate in the same 
direction, having properly thrown the re- 
versing switches, K and L, then the motor 
will run synchronously with a speed equal 
to the difference of the rotary ficld speeds. 

The general application of this inven- 
tion, therefore, may be summarized as re- 
sulting in the following different types 
of alternating-current motor: An alter- 
nating-current motor producing two 
speeds, one asynchronous, the other syn- 
chronous, by connecting alternately either 
one member alone or both members simul- 
taneously with the alternating-current 
line. An alternating-current motor pro- 
ducing substantially a synchronous speed 
by connecting both members simultaneous- 
ly with the alternating-current line. 
These two types of alternating-current 
motors are obtainable by employing the 
principles as described, and a motor hav- 
ing the same number of poles in the two 
motor members. By employing the prin- 
ciples as described and a motor having 
a different number of poles in the two 
motor members, the following types of 
alternating-current motors can be ob- 
tained: An alternating-current motor pro- 
ducing two asynchronous speeds obtain- 
able under load by alternately connecting 
only one member with the alternating- 
current line and closing the other mem- 
ber upon itself. An alternating-current 
motor producing two asynchronous and 
two synchronous speeds by alternately con- 
necting only one member with the alter- 
nating-current line and closing the other 
member upon itself, and by simultaneous- 
ly connecting both members with an alter- 
nating-current line and changing the 
direction of rotation in tHe rotary field 
in one member. An alternating-current 
motor producing substantially a low syn- 
chronous speed equal to the difference of 


the rotary field speeds in stator and rotor. 
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Technical Publicity Asso- 

ciation. 

A meeting of the Technical Publicity 
Association was held in New York city on 
the evening of January 30, when R. F. 
Bieber, president of the 1900 Washer 


Company, and W. H. Ingersoll, advertis-_ 


ing manager of the National Cigar Stands 
Company, made addresses on the topic, 
“Mail-Order Advertising.” After the ad- 
dresses the subject was discussed gener- 
ally. 
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An Ungrounded, Closed Cir- 
cuit for Receiving Wire- 
less Signals. 


To THE EDITOR OF THE ELECTRICAL REVIBW: 


Dr. Lee de Forest and O. C. Roos, in 
communications to the Electrician (Lon- 
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Fra. 1.—VERTICAL SECTION OF PORTION OF 
WAVE-TRAIN.. 


don), have taken exception to some of the 
statements in an article entitled “An Un- 
grounded, Closed Circuit for Receiving 


Fic. 2.—SIMPLE MAGNETIC Loop. 


Wireless Signals,” published by the writer 
in the ELECTRICAL Review of June 15, 
1907. 


Dr. de Forest claims’ that he has pre- 


Fie. 3.—MAaGNeETIC LooP COMBINED WITH 
CONVENTIONAL ANTENNA. 


viously described, in his United States 
Patent No. 771,819, of 1904, such a cir- 

cuit adapted as a telegraph or telephone 

system employing the magnetic compo- 
1 Electrician (London), August 80, 1907. 


Vol. 52—No. 7 


nents of electromagnetic waves. That 
this view, however, 18 not held by the 
Patent Office is shown by the broad patent 
recently granted to the writer for such a 
system—United States Patent No. 276, 
996, dated January 21, 1908. Probably 
no further comment on Dr. de Forest’ 
communication 1s necessary. 

Mr. Roos? disagrees with the writer's 
statement, that in an electromagnetic 
wave the magnetic component is ninety 
degrees, or a quarter wave-length, behind 
the electric component, and considers that 
they coincide in phase, quoting Stokes 
and Maxwell in support of his belief. The 
writer wishes to point out, however, that 
all authorities are not with Mr. Roos 
For example, Fleming? states: “At a 
distance from the oscillator we have a 
spherical wave of electric radiation, the 
electric force everywhere being tangential 
to the surface, directed, so to speak, along 
lines of latitude and magnetic flux direct- 
ed along lines of longitude if we suppos 
the z axis to be the axis of rotation of the 
earth. The magnetic flux and electric 
strain are periodic, or fluctuate harmon- 
ically in space and in time, but the mag- 
netic flux is a maximum when the electric 
force is zero, and vice versa.” 

Furthermore, a simple demonstration, 
to be hereinafter described, seems to show 
the correctness of the writer’s statement 
regarding phase difference between the 
components of the wave. 

Of the accompanying figures, Nos. 1-3 
are those of the patent drawings, and Fig. 
4 shows two diagrams of curves illustrat- 
ing the combination of the wave-compo- 
nents at the receiving installation, as de- 
termined by said demonstration. 

Said patent recites substantially as fol- 
lows: 

Fig. 1 represents a section of a train 
of electromagnetic waves, E, E represent- 
ing the Faraday tubes or electric compo- 
nents, and M, M the magnetic comp 
nents, lagging ninety degrees or a quartet 
wave-length behind. the electric compo 
nents ;e&k- being the earth. In Fig. 2, å 
represefits an area of a large order, en- 
closed by a conductor A’ of minimum 
inductance, to any point of which are 
connected suitable transmitting and Te 
ceiving apparatus, as shown, including the 
perfect-contact thermo-junction or recti- 
fying oscillation detector TJ of the 


-writer’s patent No. 877,451 of January 


21, 1908, with which detector no aust 


: | D 
iary source of electromotive force Is € 
as ide ae ea eRe 


1 Electrician (London), September 20, 1907. a 
2" The Principles of Electric Wave Telegraphy: 
1906. 
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ployed. Syntonization is effected solely 
by the variable condensers C and D. In 
Fig. 3 both the electric and magnetic 
wave-components are employed, the former 
by means of the earth connection I and 
transformer T%, and the latter as in Fig. 
2 but by added transformer T’ and pri- 
mary P’ of transformer T?. Transformer 
T’ is substantially non-inductive with re- 
spect to the energy of the electric compo- 
nents, and the currents of such energy are 
retarded by artificial line AL (in the 
particular case shown in this patent), so 
as to bring the two sets of currents in 
phase to be added together in transformer 
T?. With respect to the magnetic com- 
ponent, the distance between the magnetic 
loop (Fig. 2) and earth is immaterial, 
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material as to what part of the circuit 
the local apparatus is connected. No high 
poles or masts are needed, and the action 
is apparently not materially affected by 
surrounding vegetation or other conduct- 
ors. The oscillations are very persistent 
and the tuning very sharp, owing to the 
lack of requirement of material inductance. 
Of course, no insulation is required be- 
tween any part of the loop circuit and 
earth. Interference by foreign disturb- 
ances such as “static” are reduced to a 
minimum, owing to the fact that the loop 
circuit as a whole is normally charged to 
the potential of the surrounding air, and 
discharges of this kind may be prevented. 
Obviously the magnetic loop provides a 
means of directive transmission. 


Fis. 4.—CuRves OF RESULTANTS OF MAGNETIC AND ELECTRIC WAVE-COMPONENTS. 


because the operation of the detector is 
cntirely by the currents set up in the loop 
circuit by the magnetic lines which thread 
it. The addition of a metallic earth con- 
nection to any point of the loop otherwise 
entirely insulated from earth, fails to pro- 
duce the slightest observable effect upon 
the intensity or tune of the received sig- 
nals. The loop circuit is arranged for 
optimum effect, with its enclosed area 
normal to the planes of the circular lines 
of the magnetic components, and parallel 
with the direction of wave-propagation, in 
order to permit the threading through the 
loop of the greatest possible number of 
magnetic lines. The loop-circuit is inde- 
pendent of height, and it is entirely im- 


The patent contains the following 


claim, among others: 

“Means for employing the magnetic 
components of electromagnetic waves for 
the intercommunication of telegraphic or 
telephonic signals and messages, which 
comprises a closed electrical circuit en- 
closing an extremely large area, said cir- 
cuit being adapted to be increasingly ef- 
fective in receiving the energy of the 
magnetic component as its enclosed area 
approximates a position normal to the 
plane of the circular magnetic lines so as 
to thereby include a correspondingly 
larger number of the magnetic lines with- 
in the closed circuit.” 

The statement objected to by Mr. Roos 
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is that referring to the lag of the magnetic 
components behind the electric compo- 
nents. The simple demonstration re- 
ferred to above is as follows: 

Using the receiving circuit shown in 
Fig. 3, but eliminating the artificial line 
AL and the variable condenser C, and 
arranging the primaries P’, P? of the oscil- 
lation transformer T? in such wise that 
either could be withdrawn from inductive 
relation with the secondary, and so pro- 
portioning the closed circuit A’ that equal 
amounts of energy were received from 
each of the electric and magnetic compo- 
nents respectively, as indicated by the 
response in the telephone receiver L (such 
response being the same when either pri- 
mary winding FP? or P? alone was acting 
upon the secondary), a marked increase 
of sound was obtained when both prima- 
ries were allowed to act together upon the 
secondary. By means of a switch, not 
shown in Fig. 3, the primary P? was then 
reversed with respect to the primary P'. 
This reversal produced no change what- 
soever in the intensity of the response, 
when both primaries acted together upon 
the secondary. 

Fig. 4 will serve to make clear the 
meaning of the above operation. 

In the upper curve of this figure is 
shown the addition of two equal sine 
waves, differing by ninety degrees in 
phase, the electric component being indi- 
cated by a fine full line, the magnetic 
component by a dotted line and the result- 
ant current by a heavy full line. 

In the lower curve is shown the effect 
of reversal of primary P?. As the current 
in P? is that due to the electric compo- 
nent, the fine full line is reversed or 
shifted in phase by 180 degrees. The 
magnitude of the resultant current is in 
no way affected by this reversal, save that 
it is advanced in phase by ninety degrecs. 
Obviously, the currents in P? and P?, due 
to the magnetic and electric components 
of the wave, respectively, must differ in 
phase by ninety degrees (or any odd mul- 
tiple of ninety degrees) to produce this 
result. With any other phase relation, 
reversal of one component with respect 
to the other must cause a variation in the 
intensity of the added currents. 

The receiving circuit employed in this 
demonstration had for its greatest dimen- 
sion a length of thirty metres, while the 
wave-length of the distant station’ was 
1,800 metres. It is evident from this that 
the receiving circuit was small as com- 
pared with a quarter wave-length, and 
that no question of difference in phase 
between different parts of the same circuit 
could be considered. Also, as the sending 
station was some seventy-five wave-lengths 
distant, it could hardly be said that the 
demonstration was made in too close 
proximity to the source. 

, GREENLEAP W. PICKARD. 

Amesbury, Mass., February 10. 


i The Marconi Station at South Wellfieet, Mass. 
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Receiver for the Whitney 
Company. 

The Whitney Company, a $10,000,000 
concern operating about thirty miles below 
Salisbury, N, C., has been placed in the 
hands of a receiver by order of Judge 
J. R. Pritchard, of the United States Cir- 
cuit Court. Col. John S. Henderson, of 
Salisbury, a former member of Congress 
from North Carolina, has been named as 
receiver, The application was made by 
A. 0. Brown & Company, of New York. 
The company has been building one of the 
largest power plants in the South, and 
has nearly completed the work. It was 
expected that the plant would he ready to 
distribute power by July, 

The receivership was brought about by 
inability to meet interest and principal on 
noles and bonds, and because of threatened 
suits from creditors, 

The Whitney Company is chartered un- 
der the laws of North Carolina. It has a 
capital stock of $10,000,000 and bonds 
outstanding to the amount of $5,000,000. 
The company has spent $5,000,000 in the 
construction of a dam across the Yadkin 
tiver, and proposes to furnish current for 
light and power to cities and towns within 
a radius of 100 miles from the plant. 

E. F. Buchanan, president of the Whit- 
ney Company, has stated that a plan for 
the readjustment of the finances of the 
company would be completed very shortly. 
The receivership proceedings are in the 
nature of a friendly suit. The conmipany 
has to develop three additional dam sites 
and needs about $1,500,000 for this pur- 
pose. It has no way of issuing any more 
first-lien securities, and the action has been 
taken in order to bring about a readjust- 
ment that would permit this. Tt is ex- 
pected that the work will proceed without 
hindrance, and efforts made to complete 
the plant at the earliest possible moment. 


—_—_<-@-—_. 


Annual Dinner of the Ameri- 
can Institute of Electrical 
Engineers. 

The annual dinner of the American 
Institute of Electrical Engineers will be 
held in the grand ballroom of the Wal- 
dorf-Astoria, Fifth avenue and Thirty- 
fourth street, New York city, on Wednes- 
day evening, February 19, at 7 o’clock. 
This dinner will feature the relation of 
the electrical engineer to public service, 
and among the guests of honor will be 
men prominently identified with public 
service, either as members of public-serv- 
ice commissions or as official» of public- 

service corporations. | 

As on former occasions, ladies will be 
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present, and arrangements have been made 
to make the function particularly enjoy- 
able to them. 

The following is a list of speakers and 
the toast to which each will respond: 
Walter C. Kerr, “The Ethics of Public 
Service”; Theodore P. Shonts, “The Elec- 
tric Railways and the Public”; Frank W. 
Stevens, “State Control of the Public 
Service Corporations Past and Present” ; 
Charles R. Huntley, “The Electric Light- 
ing Companies and the Public’; B. A. 
Behrend, “Altruism versus Egoism in 
Publie Service”; T. C. Martin, “The 
Technical Press and the Public”; Charles 
P. Steinmetz, “The Engineer and the 
Publie.” , 

Governor Hughes has written that if it 
is possible he will be present at the dinner. 

The toastmaster will be Henry G. Stott, 
president of the American Institute of 
Klectrical Engineers. 

—_<@—-—_____ 

New Haven Reduces Force. 
It is understood that as the result of a 
meeting of the division superintendents 
of the New York, New Haven & Hartford 
Railroad, the management of the divi- 
sions, under the proposed readjustment to 
become effective February 16, was settled. 
Divisions were assigned as follows: 

New York (electrical zone), superin- 
tendent, J. P. Hopson, with offices at New 
York. 

Shore Line, superintendent, C. N. 
Woodward, with offices at New Haven. 

Western, superintendent, C. S. Lake, 
with offices at New Haven. 

Midland, superintendent, B. R. Pollock, 
with offices at Hartford. 

Providence, superintendent, J. A. 
Droege, with offices at Providence. 

Old Colony, superintendent, Anirew 
Ross, with offices at Taunton, 

A. W. Martin, who has been assistant 
gencral superintendent with offices at Bos- 
ton, will be, it is understood, made super- 
intendent of terminal in that city, and the 
ollice of assistant general superintendent 
is abolished. There was little discussion 
in regard to the disposition of the minor 
officials and nothing indicated as to the 


fate of the assistant superintendents nor. 


as to the trainmasters. There will be one 
master mechanic with each superintend- 
ent. 

It is seen that by the reorganization of 
the divisions of the system four division 
superintendents are dropped and that 
there has been a general shift in the posi- 
tions of those remaining. A. W. Honv- 
well, the present superintendent of the 
Hartford division, with offices in that city ; 
William Daniels, at New Haven, super- 
intendent of the Air Line-Northampton 
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division; George T. Taylor, a bi 
superintendent of the Plymouth ivision, 
and I. N. Marshall, at Taunton, superin- 
tendent of the Taunton division, are the 
four division heads who step down when 
the readjustment of the divisions takes 
effect next week. 
—___<-@—-—_—- 


The Swedish State Telephone. 
The development of the state telephone 
has been continuous and on an unexpect- 
edly large scale; there is every reason to 
expect a similar growth in the futur, 
and the department in question 1s exert- 
ing itself to keep up with the increasing 
requirements. In no country has the gen- 
eral public of all classes taken more kindly 
to the telephone than in Sweden, and on 
finds it in the most distant parts and most 
unexpected places. A few figures will 
show the importance to which the Swed- 
ish state telephone has attained. At the 
end of 1906 the state telegraphs had an 
aggregate length of about 19,030 mile. 
The increase during last year of the state 
telephone system amounted to 10,540 
miles, which brought up the total state 
telephone mileage at the end of the year 
to 114,540 miles, or six times that of the 
state telegraphs. During the last ten 
years the aggregate length has been more 
than doubled (47,000 miles in 189%). 
The number of central and exchange sta- 
tions has during the same time grown 
from 734 to 1,497, and the number of 
telephone apparatus from 32,89? to 
90,811 Of the above aggregate mileage 
of telephones, only 2,250 miles are single 
wire, ‘The total number of conversations 
during 1906 amounted to 269,917,280, 
and of these special charges were paid for 
10,793,880 conversations. The number of 
express conversations amounted to BH 
211, and of night conversations to 266,- 
926. The increase in conversations a 
compared with the previous year amount- 
ed to 18.3 per cent. Stockholm heads the 
list of conversations with 46,112,650. 
while Gothenburg” has 32,397,566 ani 
Malmö 13,030,361. The telephone con- 
versations with foreign countries were: 
With Norway, 80,415; with Denmark 
114,002, and with Germany, 5,164. Th 
receipts from subscriptions and entrant 
fees amounted to 4,547,446 kr., or £25? 
O00 (4,132,288. kr. the previous year). 
and from charges for conversations G 
3,460,950 kr., or £192,000 (2,898,515 i 
the previous year). The aggregate cost ‘ 
the Swedish state telephone since its oh 
heginning in 1881 up to the end of 7 
amounts to an aggregate of 36,214,594 5T. 
or £2,012,000. The expenditure rose ie 
the modest 400 kr. the first Ae to i 
highest figures for any year (190%)—t#- 
3,416,750 kr., or nearly £190,000. : 
For the year 1908 it is, hove 
posed to expend 5,000,000 kr., or ane 
000. It is under contemplation to rer 
about seventy new lines, and to erce te 
new central stations, and the sae 
expenditure for 1908 is evenly ae 
tween the interurban and the loca 
—Engineering (London), 
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The Roma Civita Castellana Single-Phase Railway. 


is the first single-phase traction in- 

stallation carried out by the Société 
Anonyme Westinghouse on the Continent, 
and also the first single-phase railway in 
Italy. 

The length of the line is thirty-five 
miles, 2.7 miles of which are for urban 
service and 32.3 miles for suburban serv- 
ice on the public road via Flaminia. 

This line will most probably extend 
later on over the whole north region of 
Rome between the Tiber and the Viterbo 
Railway line. This region, containing an 
agricultural zone of 125,000 acres and a 
population of 25,000 inhabitants, had no 
easy and economical means of communi- 
cation. The service for passengers was 
made by horses or oxen. ‘The nearest 
railway was the Viterbo-Roma line, situ- 
ated at a mean distance of fifteen miles 
from the centre of the region served hy 
this new electric railway, and the Roma- 
Florence Railway at a distance of only 
seven and a half miles, but situated on 
the other side of the Tiber upon which 
there are only the Castel Jiubileo bridge 
near Roma and the Grillo bridge, twelve 
miles up the river. 

Now the passenger service with this 
new electric railway will be secured by 
motor-cars and trailers and the freight 


Te Roma Civita Castellana Railway 


By B. F. Hirechemer. 


The profile of the line comprises a first 
part of about eight miles, situated along 
the Tiber, practically on level. There is 
then a continuous grade up to a height of 


A Station, SHowING TRACK AND TROLLEY 


SusPENSION, Koma CIvita CASTELLANA 


SINGLE-PHASE ELECTRIC LINE. 


850 feet for a distance of 9.3 miles to 
reach Castel Nuovo, which is the culmi- 
nating point of the whole line. The road 
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service by electric locomotives. For the 
urban service there will be a train every 
fifteen minutes; for the subarban service 
four trains a day will run in both direc- 
tions. 


then goes down nearly to its end, where 
there is a stiff gradient to get into Civita 
Castellana, which is situated on an isolated 
mountain. The grades vary between 1.5 
to four per cent, and the maximum 


gradient is of 7.2 per cent for about 1,600 
feet, entering Civita Castellana. 

The gauge of the line is one metre 
(39.37 inches). In the suburban part the 
line is made of Vignole type rails, forty 
feet long, weighing forty-two pounds per 
yard. They are fixed on rectangular 
sleepers of 4.8 inches by 7.2 inches cross- 
section and 5.85 feet long. In the urban 
part, Broca type rails, weighing fifty 
pounds per yard, are employed. These 
rails are electrically connected by flat 
bonds placed under fish-plates of the Chi- 
cago type, having a section of 200,000 
circular mils. 

The electric equipment of the line is 
divided into two distinct parts: one for 
high tension and the other for low ten- 
sion. The high-tension, or 6,500-volt, 
part begins at the generating station, 
which is situated three miles from Rome, 
and goes up to the end of the line at 
Civita Castellana, a distance of twenty- 
six miles. For the urban part, from the 
generating station up to the other end of 
the line at Piazza della Liberta, in Rome, 
the tension is only 600 volts. 

HIGH-TENSION SECTION, 

The high-tension line is composed sim- 
ply of a 200,000-circular-mil copper wire 
without feeders, this section having been 
found sufficient for the service expected. 
The most unfavorable condition which can 
be imposed is the simultaneous running 
of two trains on the 4.7 and 7.2 per cent 
grades respectively. The power loss will 
be then slightly less than ten per cent, to 
raise to 11.5 per cent if a start is made 
on the 7.2 grade. 

The trolley wire is suspended, over the 
whole length of the line, 19.5 feet above 
the level of the track, from angle-iron 
brackets fastened to wooden poles. These 
poles are of chestnut and have a di- 
ameter of eleven inches at the base. In 
the straight portion of the line they are 
placed at a maximum distance of 125 feet 
and in the curves at a distance varying 
from forty to 110 feet, according to the 
radius, and they are all set in concrete. 

The principles adopted by the Société 
Anonyme Westinghouse in the establish- 
ment of this line may be summarized 
thus: 

1. The line has great flexibility to pre- 
vent the trolley from shaking. 

2. The line is provided with a double 
safety arrangement, preventing the trolley 
wire from-falling in case of fracture and 
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making it dead 
takes place.’ 


| 3. Switches and sections have been com- 
bined by means of special apparatus. 
4. The Insulation of the line ig double, 


each being sufficient to withstand the volt- 
age of distribution. 


a8 soon as the rupture 


To reduce as much as possible the ex- 


pense of first installation, the line has 
been equipped with safety devices only at 
the points of suspension; and only on 
entering Civita Castellana has the cate- 
Nary construction been adopted. 

The trolley wire has two lateral grooves 
and is supported by a strong clamp fixed 
to a flat transverse base of iron, of about 
three feet long in the straight portion of 
the line and of five and one-half feet in 
the curves. A galvanized steel cable, com- 
posed of seven strands, connects this sus- 
pension first to an isolating ball, then to 
a heavy insulator, both of porcelain, and 
able to withstand a tension of 30,000 
volts. It will be noticed that by the sys- 
tem employed the line can not fall should 
a porcelain insulator break, on account of 
the interlocking metallic parts of these 
insulators. 

The danger which would arise from the 
falling of a line wire has also been re- 
duced to a minimum; the part more ex- 
posed to wear and tear being the point of 
suspension, a supplementary suspension 
has been provided, made of two small 
clamps fastened to the trolley wire about 
twenty-eight inches from each other and 
connected together by a steel cable sup- 
ported upon the main suspension clamp. 
If a rupture occurs in an intermediate 
point a special device automatically and 
instantaneously breaks the line circuit. 
This device consists of a pilot wire of 
phosphor bronze running all along the 
line and connected at one of its ends to 
the trolley wire at the end of the line, and 
the other end, at the generating station, 
to a maximum and minimum release 
switch which operates when there is an 
overload or short-circuit, or when the line 
is broken. 

The catenary suspension is constructed 
in the following way: A galvanized steel 
cable 0.8 inch in diameter, supported by 
a heavy porcelain insulator fixed on the 
bracket, is suspended over the trolley wire 
and is connected to the latter every ten 
feet by means of flexible hangers of spe- 
cial design. 

On each side of these main insulators 
there are, in the safety wire, other porce- 
lain insulators, so as to secure the double 
insulation of the system from the ground. 
As the attachments of the cable to these 
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Insulators have the greatest wear and tear, 


they have been specially calculated with 
a factor of safety of ten. 

The line is constructed for a bow trol- 
ley, and is stretched in zigzag so as to 
allow an even wear of the trolley con- 
tactor. The great elasticity of the line as 
well as its well-designed arrangement in 
the curves prevents any arcing, a point 
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only peculiarity they present is that the 
two wires are insulated from cach other 
by spheres of porcelain and are connected 
in series by a return wire of the same 
cross-section as the trolley wire. This 


disposition was necessary 80 a8 to have 
but one circuit; thus the trolley wire of 
cach track is protected in case of rupture 
of the pilot wire. 


ARMATURE OF Forty-Horst-PowrErR Stnatr-PnasE Motor on Roma CIVITA CASTELLANA LINE. 


which is worthy of consideration, as the 
trolley-wire tension is 6,000 volts. 

The bow trolley is the only current- 
collecting device which fulfils this de- 
sideratum, as it can not get out of contact 
even at the greatest speeds, and it does 
not wear the trolley wire heavily. For a 
service requiring a small current the slid- 
ing contactor of aluminum, greased, exerts 


The line is sectioned in ten places, at 
the neighborhood of the stations, and the 
several sections are electrically connected 
by means of interruptors of the horn type. 
The whole arrangement is maintained by 
two cross-bars at their tops, the two line 
wires are connected by means of two 
heavy porcelain insulators; a rigid sec- 
tion ten feet long insures the passage of 
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very light friction and it will not produce 
a flat surface in the trolley wire of more 
than one-tenth of an inch, corresponding 
to an insignificant diminution of the wire 
section. 

Switches at crossing have been made 
by disposing the wires so that the trolley 
can pass easily from one to the other. The 


the bow trolley from one section to the 
other. 

The two sections of the line are ingu- 
lated one from the other by two porcelain 
bell insulators. They are also insulated 
from the dead section, the latter being 
itself doubly insulated from the ground, 
securing thus the passage of the trolley 
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without jar and without connecting the 
two sections in parallel. 

For the passage from the high to the 
low-tension section the system is anal- 
ogous, but a special device automatically 
operates a switch on the car as soon as the 
trolley passes under the neutral section. 
The transformer of the equipment is thus 
always properly connected for the tension 
of the section as it enters it; all danger 
of burning the apparatus when passing 
from the low to the high tension is thus 
avoided. 

Each section is protected by a lightning 
arrester of the horn type connected to the 
earth through a liquid resistance, and the 
line is also provided with a double anchor 
system. 

LOW-TENSION PART. 

The urban line operates at 600 volts 
and is supplied through a copper wire of 
240,000 circular mils, supported by drawn 
steel poles of the Manesmann type. 

The same principles as for the high- 
tension section have been adopted in the 
construction of this section, with the ex- 
ception of the porcelain insulators, which 
have been replaced by ambroine insulators 
similar to those used for direct-current 
trolley lines. To one interesting point, 
however, reference must be made: this is 
the crossing of this section with one line 
of the Rome Tramways, a 500-volt, direct- 
current system using an ordinary wheel 
trolley. It was necessary to design a type 
of crossing giving the necessary insula- 
tion and operating well with the bow trol- 
ley. 
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trolley wire at a small distance from the 
crossing. The two wires cross each other 
at an angle of forty-five degrees and the 
passage of the bow trolley from one side 
to the other of the direct-current wire is 
made easily, as the bow trolley touches the 
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Two-Mortor, Forty-Horst-PowErR, SINGLE- 
PHASE CONTROLLER. 


second edges of this channel before it has 
left the other. 
ROLLING STOCK. 
The motor-cars are twenty-three feet 
long by six and a half feet wide and are 


Two-Way SWITCH FOR CHANGE-OVER FROM HiGH TENSION To Low TENSION AND VICE VERBA. 


The direct-current trolley wire runs in- 
side a small channel treated with paraffine, 
in which the wire is fastencd by means of 
ambroine clamps. The trolley wheel 
passes progressively from the height of 
its wire to that of the edges of the chan- 
nel by means of two straps fastened to the 


arranged to seat eighteen passengers and 
carry ten standing on cach platform. 

The trucks have two axles, six feet 
apart, each driven by a forty-horse-power 
compensated, single-phase series motor for 
260 volts, twenty-five cycles. 

The weight of each car loaded is about 
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twelve tons. They will operate normally 
with a trailer weighing eight tons, and 
carrying an equal number of passengers, 
at a speed of nineteen miles an hour, this 
speed being the maximum allowed by the 
Italian laws for railways on public roads. 

At full load, the motors run at 630 
revolutions per minute and the gear ratio 
is 14/76. The reduction of the trolley 
wire tension to that at the motor termi- 
nals is made by an auto-transformer on 
the motor-ears, one terminal of which is 
connected to the line and the other to the 
ground. The potential of its windings 
varies, therefore, from zero up to that of 
the line. The svstem of control consists 
in connecting the motors to different volt- 
age taps of the transformer secondary 
windings. The speed regulation is thus 
obtained without rheostatic losses. The 
motors are normally connected in parallel, 
ihe series-parallel svstem of contro] being 
in this case unnecessary. 

To avoid short-circuiting the successive 
sections of the auto-transformer at the 
moment of the passage from one tap to the 
other, a preventive coil is employed, which 
equalizes the voltage of the short-circuited 
turns. This coil prevents the breaking of 
the current, and the energy consumed in 
it is very small. | 

The controllers are of the drum type, 
resembling closely those for direct-current 
work. Thy have five leads to the auto- 
transformer. The current for the motors 
is taken from a point midway of the pre- 
ventive coil so as to draw an equal amount 
of current from the two leads of the auto- 
transformer. By passing from one lead to 
the next following the voltage is gradu- 
ally raised from its lower to its higher 
value without interruption of the current 
supplving the motors, 

With this svstem of control the heaviest 
current can be handled without danger, 
and the motor ean run the car at. any 
speed for any length of time, each step 
of the controller corresponding to an eco- 
vomical running position, 

The high-tension eireuit between the 
auto-transformer and the trolley is a cable 
enclosed in a brass tube. A fusible cut- 
out protects the apparatus against any 
overload or short-circuit, and a horn-type 
lightning arrester, with magnetic blow- 
out. protects it against static discharges. 

The trolley contactor is made in two 
pieces operated by springs, both contribut- 
ing to secure an even pressure of the trol- 
levy upon the wire, and to maintain a good 
contact continuously. 

The trolley is made of a drawn steel 
tube withoa rubbing contact of aluminum, 
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3.25 feet long, and a flat part five inches 
wide. The central part has a width of 
three inches and is formed by a strap of 
aluminum 0.2 inch thick, separated from 
the lateral straps by fron grooves which 
are normally full of grease and graphite. 

The raising of the whole system, as well 
as the small contact bow, is effected by 
compressed air working in a cylinder with 
two pistons. The pressure of the trolley 
wire is regulated by springs and the re- 
versing of the contact is made automat- 
ically when the car starts. The whole 
system is supported on four heavy porce- 
lain insulators. 

The compressed air necessary to main- 
tain the trolley in contact with the line is 
drawn from the reservoirs supplying the 
air for the operation of the Westinghouse 
air-brakes fitted to the cars. This air is 
furnished by a compressor driven by a 
single-phase motor placed under the car. 

——_-@-——__— 
Engineering as a Life Work. 

An address on engineering as a life 
work was delivered by Professor H. H. 
Norris, of Cornell University, Ithaca, 
N. Y., before the students of Purdue Uni- 
versity, January 27. Professor Norris 
first defined engineering as the industrial 
application of physical principles by de- 
signing and constructing machines and 
other devices for specific purposes, and 
by selecting and arranging such appa- 
ratus to produce commercial results of a 
maximum efficiency. Engineering to the 
individual may mean a business, a pro- 
fession or a trade; properly it should be 
all of them. The community has a right 
to expect qualities of leadership from 
technical graduates. They should be will- 
ing to accept responsibility, thorough, and 
able to see the true relations of things. 
The student should realize that the tech- 
nical training is not primarily to make its 
recipients better livings, but to afford 
them opportunities for efficient service. 

— 0M 


Locomotives Supply Steam 

for a Central Station. 

An interesting emergency steam plant 
is described briefly in the Electrical En- 
gineer, London. It becoming necessary, a 
short time ago, to have certain repairs 
made to the boiler equipment of the 
Marylebone electric power station, Lon- 
don, four modern locomotives were se- 
cured. These were drawn up by the side 
of the building and pipes carried from the 
domes to the engine room. Steam was sup- 
plied from these locomotives while the 
repairs and cleaning to the station and 
boiler equipment were being carried out. 
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The Coal Industry in 1907. 

The United States Geological Survey 
announces a production of between 450,- 
000,000 and 460,000,000 short tons of 
coal in the United States, or an increase 
of ten per cent over the output for 1906, 
according to E. W. Parker, coal expert 
and chief statistician of the Survey. The 
following is abstracted from a bulletin 
recently issued by the Survey and will be 
found of interest to all concerned with the 
coal-fuel problem: 

The most notable increase was made in 
the production of Pennsylvania anthra- 
cite, in which a gain of over twenty per 
cent was recorded, if the shipments re- 
ported by the Bureau of Anthracite Coal 
Statistics may be accepted as indicative 
of the total production; and as the ship- 
ments amounted to more than eighty-five 
per cent of the total production, such an 
assumption is not unreasonable. The ship- 
ments of anthracite in 1907 amounted to 
67,109,393 long tons, as against 55,- 
696,595 long tons in 1906. This would 
indicate a total production for the year 
of approximately 76,366,000 long tons, or 
about 85,840,000 short tons. 

An interesting feature in connection 
with the production of anthracite in 1907 
was the lack of any effect on the trade 
from the panic which occurred in October 
and continued until the end of the year. 
Not only did the shipments of anthracite 
continue throughout this period prac- 
tically without interruption, but the rec- 
ords show that the shipments for Novem- 
ber were larger than those of any other 


November in the history of the trade, 


while those for October were the largest 
recorded for any single month in the last 
four years. This condition illustrates the 
extent to which anthracite has been elim- 
inated from industrial uses and shows that 
practically the entire production is con- 
sumed for domestic purposes. 

Another interesting feature shown by 
the anthracite statistics for 1907 is the 
steadying influence on the trade of the 
policy adopted a few years ago by the 
coal-mining companies in reducing prices 
in the summer months. The shipments 
(excluding a February of twenty-eight 
days) ranged from 5,249,946 long tons 
in January to 6,015,851 long tons in 
October, and the average monthly ship- 
ments were not quite 5,600,000 tons. 
These figures indicate that the mines were 
operated with remarkable steadiness from 
month to month and that the transporta- 
tion was also evenly distributed through- 
out the year. 
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The production of bituminous coal can 
not be estimated as closely as that of an- 
thracite, for unfortunately there is no such 
reliable method of arriving at the total: 
but letters received by the Survey from a 
number of the larger operators and from 
state officials indicate that the output of 
bituminous coal in 1907 exceeded that of 
the previous year by seven to ten per cent. 
The increases were rather unevenly dis- 
tributed and were influenced by several 
causes. In the Eastern States, where large 
quantities of bituminous coal are used in 
coke making and for other industrial pur- 
poses, the trade felt heavily the financial 
stress of the last three months of the year, 
and locally this effect was so pronounced 
that increases recorded during the first 
nine months were to a large extent wiped 
out. Had it not been for this disturbance 
in financial circles the production of bitu- 
minous coal in 1907 would probably have 
shown an increase almost comparable 
with the gain in anthracite production. 
It is almost certain that the increase 
would have amounted to about fifteen per 
cent, the total output being between 390,- 
000,000 and 400,000,000 tons. As it is 
the output will probably be about 25,- 
000,000 tons short of that figure. 

The shortage of car supply, of which 
almost constant complaint has been heard 
for the last few years, continued during 
the first nine months of 1907, and owing 
to the demands for and high prices paid 
to labor in other lines of industry, miners 
and other workers in the bituminous coal- 
mining districts were scarce. After Octo- 
ber, however, the supply of both cars and 
labor was plentiful. As compared with 
conditions in 1906, the transportation 
facilities were somewhat improved. It is 
probable that if sufficient cars could have 
been furnished to meet all the require- 
ments of the producers, the output would 
have been pushed far in excess of the de- 
mand, and the usual demoralization at- 
tendant on such a condition would have 


' resulted. 


It is not possible at this time to give 
definitely the order of producing states; 
but owing to the fact that West Virginia 
was more seriously affected by the finan- 
cial flurry than was her rival state Tllinois, 
it is not improbable that the completed 
statistics of production may show that 
Illinois has regained the second place 
(next to Pennsylvania) that she lost m 
1906 through the suspension of mining 
during the spring months, and that West 
Virginia will once more be third in rank. 
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LORD KELVIN AS A SCIENTIST.: 


BY EDWARD L. NICHOLS. 


“Tt is often said, and truly, that we are 
unable to estimate the value of our con- 
{emporaries, or to assign to them their 
proper position in the roll of fame. Those 
who are most widely and favorably known 
in their own time are frequently supplant- 
ed in the judgment of later generations 
bv others who receive but little or no 
recognition during their lives. Occasion- 
ally, however, there appears a man of 
genius, the value of whose attainments 
can scarcely be questioned, and the per- 
manency of whose position seems assured. 
Kelvin was one of these. 

“It was said of Helmholtz? that he was 
one of the greatest physicists, one of the 
most accomplished physiologists and one 
of the most accomplished mathematicians 
of the century. Just as truly we may say 
of Kelvin that he was one of the greatest 
physicists, one of the most skilful mathe- 
maticians and one of the most fertile and 
ingenious of the inventors of his time. 

“Lord Kelvin was born in Belfast, Ire- 
land, on June 26, 1824. His father, 
James Thomson, was a North of Ireland 
man of the sturdy Scotch-Irish stock. He 
had been educated at Glasgow. He was 
a school teacher in Belfast, and it was in 
that city that his two sons, James Thom- 
son and William Thomson, first saw the 
light. — 

“From 1832 James Thomson, Sr., was 
professor of mathematics at Glasgow, and 
there the two boys had their education in 
an environment fitted carly to familiarize 
them with mathematical and scientific 
subjects, and to develop whatever latent 
powers thev might possess. William was 
precocious, and at an age when boys, at 
least in our day, are thinking of entering 
college he was graduated from the Uni- 
versity of Glasgow and went to Cambridge 
for further studies. There he distin- 
guished himself in mathematics, and in 
1811, when he was seventeen vears old, 
published the first of a series of papers 
in the Cambridge Mathematical Journal. 
At Cambridge he was a pupil of George 
Gabriel Stokes, or more properly a com- 
panion, for he speaks of learning solar 
and stellar chemistry from him while they 
wandered together among the colleges.’ 
Just what passed between these two young 


fellows on that subject, nearly twenty 
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i From an address delivered at the memorial exer- 
E en wien Kelvin. held by the American 
o i : ‘4 
January U r gineers in New y ork city, 
? Clifford, “ Seeing and Thinking,” p. 18. 
? Kelvin, Nature, 67, p. 387. 
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years before the appearance of the work 
of Kirchhoff and Bunsen it would indeed 
be interesting to know. From Cambridge, 
where his powers as a mathematical 
physicist were rapidly developed, Thom- 
son went to Paris and worked for some 
months in the laboratory of Regnault, one 
of the accomplished experimental physi- 
cists of that time. 

“In 1846 William Thomson became pro- 
fessor of physics at the University of 
Glasgow, which position he held almost to 
the end of his very long and active life. 
Iis brother James was subsequently ap- 
pointed professor of applied mathematics 
and engineering in the same institution. 
The two, who were very like each other 
in character and in intellectual endow- 
ment, were frequently engaged upon sim- 
ilar problems. In 1851 William Thom- 
son was elected to the Royal Society; in 
1866 he was knighted and became Sir 
William Thomson; in 1892 he was raised 
to the peerage and took the title of Lord 
Kelvin. 

“Kelvin was a man of wide interests 
in science, not a student of electricity 
merely, nor of mechanics, nor of heat, nor 
of sound and light, but of all of these, 
with many fruitful excursions into the 
fields of astronomy and geophysics on the 
one hand and of navigation engineering 


on the other. Owing, perhaps, to his early 


training in mathematics, and to the school 
in which he was brought up, his tendency 
was always to work from theory to experi- 
ment, secking by the latter to verify the 
conclusions of his analysis. A man who 
naturally does this, however much experi- 
mental work he may perform, is to be 
classed as a theoretical physicist in con- 
tradistinction to those whose interests are 
primarily in phenomena, and who use 
theory to explain and elucidate what thev 
observe. 

“The period from 1811, when young 
William Thomson wrote his first papers, 
to 1907, when at the age of eighty-three 
he was still an active contributor to scien- 
tific literature, has been incomparably the 
most fertile epoch in the history of science 
and industry. Consider the material 
world of 1811: 

“The railway had only just begun to 
displace the stage coach; there were a few 
ocean-going steamships, but most travel- 
ers crossed the ocean in sailing vessels; 
John Stephenson’s attempt to introduce 
street railways in New York had been 
made and abandoned; there were as yet 
no street cars, even with horses as the 
motive power in anv city. The conception 
of electric transmission of intelligence had 
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been in men’s minds for nearly a century, 
and a practical telegraph line had been 
constructed by Wilhelm Weber, and Gauss, 
the astronomer, in Gottingen. This line 
connected the observatory with the phys- 
ical laboratory and had been in successful 
operation for five years. Railways, how- 
ever, Which were coming in, made the tele- 
graph a public necessity, and in England, 
in 1810, Wheatstone and Cooke were ìn- 
stalling their so-called A B C system. Jn 
this country Morse was busy with the same 
problem, but it was not until 1814 that 
the line from Baltimore to Washington 
was erected, and telegraphy became a prac- 
tical thing in America. In a few of the 
largest cities only had gas come into use 
for street lighting; petroleum had not sup- 
planted whale oil and candles for house- 
hold illumination. The are lamp had long 
before been invented by Davy, but electric 
lighting as a publie utility had vet forty 
years to wait. A generation of electricians 
and inventors (Gramme and Siemens, 
Jablochkoff and Swan, Edison, Weston, 
Brush and a host of others) was vet to 
spend years of ceaseless toil in the develop- 
ment of that art, and of the other great 
electrical industries that the dynamo and, 
motor have made possible. The airship 
was a dream of the visionary; the tele- 
phone not even yet a dream. Thirty-six 
vears later the latter was to Durst in a 
night on an unprepared and unexpecting 
world—eseentially complete and ready for 
service. The airship was much longer to 
remain a dream, and only in these later 
days, after much cost in human lives and 
endeavor, does it seem to be nearing real- 
ization. These and a thousand other 
things, skyscrapers and elevators, trolley 
roads above and below ground, stock- 
tickers and typewriters, submarine boats 
and steam turbines, motor-boats and motor- 
cars, wireless telegraphs and all that ren- 
der life to-day at once more luxurious, 
more strenuous and more complicated, 
were dreams, or less than dreams, in the 
vear of 1811. 

“Tt is even more difficult to realize the 
conditions of science at that time than to 
appreciate the changes that have taken 
place in the industrial world. Nineteen 
years were vet to elapse before the publi- 
cation of Darwin’s ‘Origin of Species.’ 
Pasteur was not yet. Brewster was still 
fighting his losing battle against the un- 
dulatory theory of light. In electricity, 
Coulomb and Oersted and Ohm, Arago 
and Ampere had paved the wav to a new 
order of things, but the labors of Faraday 
in England and of Joseph VWenry in this 
country were*but just bogun. Heat was 
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still regarded as a subtle fluid, and nine 
years were still to elapse before the ap- 
pearance of Helmholtz’s paper on the 
‘Conservation of Energy.’ An era of ex- 
traordinary activity, however, was about to 
begin, during which science was to revolu- 
tionize the industrial methods of the 
world and to be herself revolutionized. 

“In both revolutions Kelvin was to have 
an important part. Science to him was 
the endeavor to give precise mathematical 
expression to relations perceived, and thus 
to bring to light relations hidden and ob- 
scure. He sought likewise to comprehend 
definitely the mechanism involved in 
physical processes. Where the mechanism 
was not capable of being directly observed 
he strove to imagine one. With him com- 
putation was a passion, observation of sec- 
ondary interest. He was always calcu- 
lating, and few men I suppose have ever 
applied mathematics to a greater variety 
of subjects. The heat of the sun, the age 
of the earth, the size of atoms, the density 
of the luminiferous ether, the power of a 
cubic mile of sunshine, the mechanical 
energy of the solar system, the annual 
loss of heat by radiation from the earth, 
the retardation due to tides; these and 
innumerable other problems engaged him. 
Even his popular addresses, where all 
higher mathematics was excluded, teem 
with numerical data. He was no compiler 
of statistics. He gave out the results of 
his own computation in illustration of his 
subject. In such cases he was wont to 
express himself in the homely British 
measures—capillary forces, in tons, to the 
square inch and the like—but at the same 
time he was an enthusiastic supporter of 
the metric system, and was chiefly instru- 
mental in the establishment and adoption 
of the centimetre-gramme-sccond system 
of units. To a Philadelphia audience in 
1884 he said: 

“You in this country are subjected to 
the British system in weights and meas- 
ures; you use the foot, inch and yard. I 
am obliged to use that system, but I apol- 
ogize to you for doing so, because it is 
inconvenient. I look upon our English 
system as a wickedly brain-destroying 
piece of bondage under which we suffer. 
The reason why we continue to use it is 
the imaginary difficulty of making the 
change and nothing else; but I do not 
think in America that any such difficulty 
should stand in the way of adopting so 
splendidly useful a reform.’ 

“Kelvin was a most prolific writer, and 
his productiveness lasted from his student 
days at Cambridge in 1841 until the year 
of his death in 1907. He contributed over 
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300 papers to some thirty different jour- 
nals and transactions. The list of titles 
is a catalogue of nearly everything about 
which the world of physics was thinking, 
during the long period of his scientific 
activity. Often it was but a passing, 
though always a significant and suggest- 
ive, thought which he presented, but cer- 
tain great subjects were to him themes of 
lifelong interest, and to these he continu- 
ally returned with new contributions to 
our knowledge. With the doctrine of en- 
ergy, in the development of which he was 
long a co-worker with Joule, and the sci- 
ence of thermodynamics which has grown 
out of that doctrine; with the mathemat- 
ical theories of heat and electricity; with 
the theory of wave motion and especially 
of water waves, and with nineteenth cen- 
tury speculation concerning the constitu- 
tion of matter, his name will ever be asso- 
ciated. His work in any one of these 
fields of investigation would have placed 
him in the first rank and insured him a 
lasting reputation. Taken altogether, they 
justify the universal acclamation of him 
as the foremost man of science of his 
time. 

“In 1854 Cyrus Field appeared in Eng- 
land with a proposal for a transatlantic 
cable. The great expense involved ren- 
dered the question of great importance 
whether transmission was practicable to 
such distances, and, if possible, the condi- 
tions under which success was to be ex- 
pected. There was no previous experience 
upon which to base opinions, and most of 
the electricians of that time were as ill- 
equipped to consider the question from 
the theoretical point of view as were most 
of the practical men forty years later, 
when suddenly confronted with the change 
from direct to alternating-current systems 
for light and power. Kelvin, however, had 
already considered from the mathematical 
standpoint the conditions existing in a 
circuit containing capacity and induct- 
ance. Three years before, his analysis was 
sufficiently advanced to enable him to fore- 
cast the existence of the phenomenon of 
the oscillatory discharge, and to state the 
law of retardation. He was almost the 
only man in England capable of giving a 
definite answer to many of the questions 
involved in long-distance transmission of 
signals through cables. 

“The history of his connection with the 
transatlantic service is well known. We 
know that the breaking down of the first 
cable in 1858 was due to failure to heed 
his warning, and that the ultimate success 
of the scheme was very largely the result 
of his mathematical skill and rare mechan- 


Vol. 52—No. 7 


ical insight. It was in recognition of these 
practical services as well as of his emi- 
nence as a man of science that he was 
knighted in 1866. | 

“Of his career as an electrical engineer 
and of his contributions to the art of 
navigation it is not my province to speak. 
Permit me, however, to note the very un- 
usual circumstance that although a con- 
siderable portion of his time was for many 
years given to technical work, his output 
as an engineer was but a by-product. He 
was not thereby diverted from the cm- 
sideration of the most abstruse and diff- 
cult phases of pure science, but continned 
to contribute with unabated ardor and suc- 
cess to our knowledge of physical theory, 
to the very end of his long life. Only 
last summer at the meeting of the British 
Association he was able to take an ani- 
mated and interested part in the discus- 
sions of the mathematical and physical 
section, and although he had a few years 
ago resigned his professorship at Glasgow, 
he may be said to have died in harness, 
since his last illness a few days ago was 
brought on by cold, due to his experi- 
menting in the unheated hallways of his 
country house in Scotland. 

“Kelvin was keenly appreciative of the 
scientific and technical work of America. 
Of his visit in 1876 he spoke in the fol- 
lowing glowing terms on September 7 of 
that year :? 

“I came home, indeed, vividly im- 
pressed with much that I had seen both 
in the great exhibition in Philadelphia 
and out of it; showing the truest scientific 
spirit and devotion, the originality, the 
inventiveness, the patient, persevering 
thoroughness of work, the appreciative- 
ness and the generous open-mindedness 
and sympathy, from which the great 
things of science come. I wish I could 
speak to you of the veteran Henry, gener 
ous rival of Faraday in electromagnetic 
discovery; of Peirce, the founder of high 
mathematics in America; of Bache, and 
of the splendid heritage he has left to 
America and to the world in the United 
States Coast Survey; of the great school 
of astronomers which followed—Gould, 
Newton, Newcomb, Watson, Yaung; Alvan 
Clark, Rutherford, Draper (father an 4 
son); of Commander Belknap and his 
great exploration of the Pacific depths by 
pianoforte wire with imperfect apparatus 
supplied from Glasgow, out of which he 
forced a success in his own way; of Cap- 
tain Sigsbee, who followed with like fervor 


and resolution, and made further improve 
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1 Kelvin: Address to the Mathematical and Physica! 


section of the British Association, 1876. 
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ments in the apparatus by which he has 
done marvels of easy, quick and sure deep- 
sea soundings in his little surveying ship 
Blake. 

“In the United States telegraphic de- 
partment I saw and heard Elisha Gray’s 
splendidly worked out electric telephone 
actually sounding four messages simulta- 
neously on the Morse code, and clearly 
capable of doing yet four times as many 
with very moderate improvements of de- 
tail; and I saw Edison’s automatic tele- 
graph delivering 1,015 words in fifty- 
seven seconds—this done by the long- 
neglected electrochemical method of Bain, 
long ago condemned in England to the 
helot work of recording from a relay, and 
then turned adrift as needlessly delicate 
for that. In the Canadian Department I 
heard “To be or not to be—there’s the 
rub,” through an electric telegraph wire; 
but scorning monosyllables, the electric 
articulation rose to higher flights, and 
gave me passages taken at random from 
All this my 
own ears heard, spoken to me with unmis- 
takable distinctness by the thin circular 
disc armature of just such another little 
electromagnet as this which I hold in my 
hand. The words were shouted with a 
clear and loud voice by my colleague- 
judge, Professor Watson, at the far end of 
the telegraph wire, holding his mouth 
close to a stretched membrane, such as 
you see before you here, carrying a little 
piece of soft iron, which was thus made 
to perform in the neighborhood of an elec- 
Magnet in circuit with the line, motions 
proportional to the sonorific motions of 
the air. This, the greatest by far of all 
the marvels of the electric telegraph, is 
due to a young countryman of our own, 
Mr. Graham Bell, of Edinburgh and Mon- 
treal and Boston, now becoming a natural- 
ized citizen of the United States. Who 
can but admire the hardihood of inven- 
tion which devised such very slight means 
to realize the mathematical conception 
that if electricity is to convey all the deli- 
cacies of quality which distinguish articu- 
late speech, the strength of its current 
must vary continuously and as nearly as 
may be in simple proportion to the velocity 
of a particle of air engaged in constituting 
the sound ? 

“In 1884 Kelvin attended the British 
Association meeting in Montreal, and tar- 
ried to deliver before a distinguished aud 
appreciative audience in Baltimore the 
extraordinary course of lectures on mole- 
cular dynamics which twenty years later 
he published in book form. In 1897 the 
Toronto meeting of the association brought 
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him across the water once more, and it 
was here that he read his striking paper 
on the ‘Fuel Supply and Air Supply of 
the World’; the suggestion being that free 
oxygen is the result of plant action, and 
that cessation of life is more likely to 
come from depletion of the air than from 
lack of fuel. Upon his last visit to the 
United States in 1902 he showed a spirit 
unconquered by old age, an enthusiasm 
for all things scientific, and an interest 
in things technical, as vivid and trenchant 
as that which had characterized his 
younger days. Seeing a gang of twenty- 
four small direct-current generators oper- 
ated in series for high-tension experiments 
in the laboratory at Cornell, I remember 
that he advocated the direct current for 
long-distance transmission in preference 
to alternating current—a suggestion which 
then met with little favor, at least in this 
country, but which is now being worked 
out on a practical scale in Switzerland. 

“Kelvin was so familiar a figure to en- 
gineers and physicists in this country that 
I need not attempt to describe him. Many 
of you will remember the spare, wiry form, 
almost frail as to physique, but full of 
life and imbued with an almost boyish 
eagerness. To my mind his most striking 
characteristic was an unostentatious siim- 
plicity; the simplicity which one remem- 
bers in men such as Heinrich Hertz and 
in Lorentz, and which happily we find so 
frequently in great men, that it may fairly 
be termed the typical simplicity of genius, 
With this simplicity was combined a cer- 
tain practicality; the practicality of his 
race. I do not know, but I suspect, that 
Kelvin would have regarded Niagara fully 
harnessed to the service of man, a more 
beautiful and inspiring sight than the 
original unchained Niagara of the wilder- 
ness. I well remember that years ago 
when the wsthetically inclined protested 
against the unsightliness of overhead wires 
he remarked that the time would come 
when the network of wires across the sky 
would be regarded a fit subject for the 
rhapsodies of the poets. 

“Combined again with these personal 
attributes was the supreme quality of 
kindliness; and to this I am able to bear 


direct personal testimony. In the winter 
of 1879 I was in Scotland, and ventured 
somewhat timorously to visit Kelvin’s 
laboratory at the University of Glasgow ; 
an unknown student on my way home 
from Germany with no claim upon him, 
and no recommendation save a certain en- 
thusiasm for phvsica and a keen interest 
in the work which he was doing. I shal! 
never forget the warm friendliness of my 
reception, nor the trouble he took to show 
me everything in the laboratory and work- 
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shops, nor the cordial hospitality of his 
household and that of his brother, James 
Thomson, the professor of engineering. 
“Such was Lord Kelvin, physicist, math- 
ematician, electrician, inventor, man of 
genius. He has passed from earth, and 
his fellow countrymen have paid him their 
highest tributes—a resting place in West- 
minster Abbey. May not we, his cousins 
across the sea, gathered in commemora- 
tion of him, and of his services to man- 
kind, say, fittingly, of him what he him- 
self said, in his tribute to his fellow 
physicist and friend, Sir George Stokes: 
“The world is poorer through his death 
and we who knew him feel the sorrow of 


bereavement.” 7? 
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Metric System in Denmark. 

United States Consul-General F. R. 
Mower, of Copenhagen, reports that the 
metrie system is to be adopted in Den- 
mark in place of the present system of 
weights and measures. A law for this 
purpose was passed at the last session of 
the Rigsdag, which was approved by the 
King on May 4, 1907. This provides that 
the unit of measure shall be the metre, 
and the unit of weight the kilogramme. 
The other weights and measures are to 
be derived from these units. The stand- 
ards for this purpose are to be obtained 
from the Bureau of Weights and Stand- 
ards, of Paris. he law is to go into force 
in Denmark whenever the King shall de- 
cide, for the payment of taxes and other 
obligations in which measuring and 
weighing instruments are used, not later 
than three years after its publication. 
Two years after that date the metric svs- 
tem must be used exclusively, with the 
exception of the apothecary’s weights and 
measures and scales used for weighing 
precious stones, 

See 
The Toledo Railways and 
Light Company. 


The annual report of the Toledo Rail- 
wavs and Light Company, Toledo, Ohio, 
for the vear ended December 31, 1907, 
shows that the earnings for dividends on 
the $13,875,000 capital stock outstanding 


were equal to 2.27 per cent, the smallest 
amount available for dividends on the 
basis of this outstanding capital stock 
since 190}. President H. A. Everett 
states that the net results of the year's 
operations are unsatisfactory, owing to a 
combination of circumstances which will 
probably never again occur. The com- 
pany looks forward to a prosperous year 
in 1908, not so much from anticipated 
growth in gross earnings as from a re- 
duction in expenditures for capital ac- 
count and operating charges. 

During last vear the company acquired 
control of the Toledo Gas, Electric and 
Heating Company, and took possession of 
the property on June 1. 
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Commercial Importance of the 
Southern Appalachian and 
the White Mountain Water- 
sheds. 

In view of the interest shown in the 
proposed forest reservations in the South- 
ern Appalachian and White Mountains, 
the report to the president of the Senate, 
Washington, by the secretary of agricul- 
ture, dealing with this subject, is valuable. 
In this the importance of these two 
forest districts is shown and also the ef- 
_ fect which their destruction is having 
upon the neighboring lands and the rivers 
which rise in these mountains. It is stated 


that the minimum horse-power of the 


large rivers, beginning with the Potomac 
and including all those which rise in the 
Southern Appalachian, is 2,740,000, while 
the minimum for the six high-water 
months is a little less than 5,000,000. 
The Geological Survey estimates that fifty 
per cent of the indicated minimum, and 
probably more, is available for economic 
development. On this basis the rental of 
1,330,000 horse-power at $20 a year 
would bring in an income of $27,000,000 
annually. Taking in the same way fifty 
per cent of the power available for half 
a year, the total annual income would be 
$38,000,000. 

This report gives maps showing the 
location of the proposed reservations and 
the following recommendations made by 
the secretary : 


In view of the conditions described on 
the foregoing pages it is clear that the 
government should undertake without de- 
lay the acquisition of a definitely re- 
stricted amount of land in specified water- 
sheds in the White Mountains and in the 
Southern Appalachians for the establish- 
ment of national forests. 

In the White Mountains it is recom- 
mended that the government acquire an 
area of not to exceed 600,000 acres 
within the area designated on the accom- 
panying map and so situated as to 
embrace as much as possible of the Presi- 
dential, Franconia, Sandwich and Carter- 
Moriah mountain ranges; that a limit of 
$6 per acre be fixed as the average price 
to be paid for cut-over lands; that an 
appropriation of $1,250,000 be made im- 
mediately available for such purchase ; 
furthermore, that $250,000 additional be 
appropriated for the purchase of the tim- 
ber in its present condition, surrounding 
the five important recreation points de- 
scribed elsewhere. 

In the Southern Appalachians it is rec- 
ommended that areas aggregating not 
more than 5,000,000 acres be purchased 
within the limits designated on the map 
accompanying the report, and distributed, 
as may scem advisable, over the higher 
watersheds of the following rivers: Poto- 
mac, James, Roanoke, Yadkin, Catawba, 
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Broad, Saluda, Savannah, Chattahoochee, 
Coosa, Tennessee, New, Cumberland, Ken- 
tucky, Monongahela; that the limit of 
average price be fixed at $3.50 per acre, 
and that an appropriation of $3,500,000 
be made immediately available to begin 
the purchases. 

It is recommended also that the govern- 
ment adopt in both regions a policy of 
co-operation with timber-land owners in 
order to bring about the protection of 
private forests from fire and the general 
adoption of improved methods of cutting. 


ee 


The Manufacture of Calcium 
Cyanamide. 

The various sources of nitrogenous fer- 
tilizers are briefly discussed here by J. B. 
C. Kershaw, as are also the various proc- 
esses for the fixation of nitrogen by means 
of the electric are. The author then takes 
up at some length the Frank and Caro 
process for the fixation of nitrogen by the 
passage of this gas over heated calcium 
carbide, This process is now being car- 
ried out at large works at Piano d’Orta 
in Italy. Retorts containing powdered 
calcium carbide are heated to 1,100 de- 
grees centigrade, when nitrogen is passed 
through. Chemical change takes place, 
which is represented by the following 
equation: CaC, + 2N = CaCN, + C. 
The calcium carbide required for the 


process 1s produced in the usual manner 


in electric furnaces of the resistance type. 
At Piano d’Orta it is secured from works 
in the neighborhood, and is not manu- 
factured at the cyanamide factory. A 
modification of the original process has 
been made by Frank, in which lime and 
coke are used as the raw materials in 
place of calcium carbide. The reaction 
which takes place is represented by the 
following equation: CaO + 2C + 2N = 
CaCN, + CO. Carbon monoxide gas is 
given off from the retorts. The furnace 
proposed for this process consists of a 
brick chamber, eighteen feet long by nine 
feet high and nine feet wide. It contains 
an inner chamber with a perforated wall. 
This chamber is completely filled with 
crushed and mixed lime and coke. Elec- 
tric heating is provided for by carbon elec- 
trodes, and nitrogen is passed under 
pressure into the chamber surrounding the 
furnace proper. The carbonic oxide gas 
escaping is drawn off from a vent pipe 
leading into the inner chamber. The ni- 
trogen used for these processes may be 
obtained by passing air over heated copper 
or by the fractional distillation of liquid 
air. The latter method has been the most 
successful, as oxygen is secured as a by- 
product for which ‘there is a sale. The 
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furnace at present in use consists of a 
cylindrical iron retort packed with a 
crushed carbide and placed over the fur- 
nace. Nitrogen gas is passed into the 
retort under pressure and is absorbed, 
with a rise in temperature. When no 
more nitrogen is absorbed, the contents 
of the retort are withdrawn and allowed 
to cool in an inert atmosphere. The lumps 
of cyanamide are then crushed to a fine 
powder and packed in sacks. The present 
output of the works is 3,750 tons a year. 
There are six furnaces, each containing 
five retorts, in use, and extensions are 
being made. Some modifications of this 
process have been suggested, these being 
with a view to lowering the temperature 
at which the compound takes up nitrogen. 
Calcium chloride has this effect, but the 
resulting mixture is hygroscopic, since it 
contains the chloride in unchanged form. 
Calcium fluoride may be used in place 
of the chloride, overcoming the objection- 
able feature of the latter. 
factory in operation at Westeregelp, Ger- 
many, where the first modification men- 
tioned is being employed. The determin- 
ing factor in the cost of cyanamide is 
the cost of the electrical power. One ton 
of nitrogen is obtained in the form of 
cyanamide with an expenditure of two 
kilowatt-years. The cost of power is said 
to be $10 a horse-power-year, and the cost 
of nitrogen from three-quarters to one 
and one-half cents a cubic metre. The 
power for compressing the air costs from 
one-half to three-quarters of a cent a kilo- 
watt-hour.—Electrician (London) , Jani- 


ary 24. 
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New Washington Electric 
Railway. 


Surveys for the Northern & Southern 
Electric Railway, for a line to the Colum- 
bia River from Kennewick to Waterville, 
have been filed in the United States Land 
Office at Kennewick, Wash. It is ab- 
nounced that construction will be begun 
early in the spring. Long stretches of 
right of way have already been secured 
W. R. Rust, of Tacoma, Wash., is presi- 
dent; M. B. Haynes, vice-president; E. H. 
Guie, secretary, and H. K. Owens, chief 
engineer. The road will be a standard- 
gauge track, 126 miles in length, connect- 
ing with five transcontinental lines. With- 
in sixty days the power plant at Priest 
Rapids will be completed, with a capacity 
of 20,000 horse-power. The new road 
will receive power from this plant. 


There is a` 
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LONDON STREET LIGHTING. 


BY H. THURSTON OWENS. 


The ELEctricaL Review of December 
28, 1907, contained an abstract of an arti- 
cle printed in the December 6th number 
of the Electrical Revtew, London, by Mr. 
Haydn Harrison, entitled “The City 
Lighting.” Mr. Harrison has had a num- 


‘ber of tests made upon London streets 
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twenty-eight feet high, forty-six to the 
mile. Arc lamps are usually placed be- 
tween fifteen and twenty feet high, rarely 
exceeding the latter figure, and Mr. Har- 
rison has attempted to remedy one of the 
bad features of the flaming arc lamp, 
namely its bad effect upon the eyes, by 
placing them twenty-eight feet high. 
Even at this unusual height a person driv- 
ing along the street would instinctively 


273 


whose æsthetic tastes are highly developed 
will probably have something to say re- 
garding the installation, and it is to be 
hoped that it will be more effective than 
the following statements have been in re- 
gard to lamp-posts: 

“The street lamp-post is certainly a 
prominent object, but as a matter of fact 
nobody cares what its appearance is like, 
except, perhaps, the select few who devote 


Fie. 1.—Bank oF ENGLAND, LEFT CORNER, Roya. EXCHANGE, 


CENTRE, LONDON, ENGLAND. 


lighted by different illuminants and en- 
deavors to prove, by illumination curves, 
that one style is far superior to the others. 
His results have apparently given him 
great satisfaction, to judge by his closing 
statement: “It will be readily seen that 
the excellent illumination in Cannon 
street is due to the correct arrangement 


Fie, 3.—PiccaDiLLy, Lookinec East FROM Park LANE. 


of the lamps; which arrangement not only 
conduces to the comfort of the public by 
the better lighting obtained, but also by 
withdrawing from their line of sight the 
powerful lamps necessary for the purpose.” 

Let us see how this happy result has 
been attained. There are on Cannon 
street long-burning flame arc lamps, sus- 
pended over the middle of the street, 


look at the lamps, and the result would 
be partial blindness immediately after- 
ward. 

The worst feature of this installation, 
however, is that it is not in keeping with 
the accepted theory of what is artistic in 
street lighting. A suspended lamp is 
never a thing of beauty, but flaming arcs 
having the appear- 
ance of a comet’s 
tail, distended but 
luminous, and per- 
ilously near one’s 
head, should cer- 
tainly be enough to 
keep the “Old 
Lady of Thread- 
needle Street” 
awake nights. 

The street which 
has been selected 
for the above test 
is in the heart of 
London and is near 
the “Bank” and the Royal Exchange, 
which are shown in Fig. 1. 

Queen Victoria street, which is shown 
in Fig. 2, was also tested by Mr. Harrison, 
but the high-pressure mantle gas lamps 
in use did not show nearly as well on 
paper as the “Arabian Nights” effect on 
the neighboring thoroughfare. 

That portion of the London public 


Fic. 2.—QuEEN VICTORIA STREET AND BLACKFRIARS BRIDGE, 


LONDON, ENGLAND. 


the greater part of their time to grumbling 
in general.”—Norton H. Humphreys, The 
American Gas-Light Journal, October 1, 
1894. 

“We are certainly not an artistic peo- 
ple. . . . Our lamp-posts and fittings 
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Fic. 4.—House or PARLIAMENT, LONDON, 
ENGLAND. 
‘give us away’ as hopeless barbarians for 
whom art has no real attraction.” —Jour- 
nal of Gas [nghting, July 26, 1896. 

The writer made an extremely short 
visit to London over a year ago, and the 
above statement, made in 1896, seemed to 
be true in 1906. There are a number of 
handsome installations, however, and one 
is shown in Fig.)3, \this>being Piccadilly, 
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looking east from Park Lane, where arc 
lamps with dense milky outer globes may 
be seen. They are placed opposite each 
other, about 100 feet apart, and there are 
additional lamps upon the aisles of safety 
at the street intersections. 

Another unique installation is to he 
found under the shadow of “Big Ben,” 
as shown in Fig. 4. Here clusters of man- 
tle gas lamps, in great profusion, furnish 
the illumination. 

The most noticeable feature was the 
lack of any uniformity as to either illu- 
minants or posts, and a great variety of 
both are to be found. 

These snapshots were taken by the 
writer to show London, and not lamp-posts, 
and in each a different lamp is found. 
This lack of uniformity was particularly 
noticeable after a previous visit to Paris. 
where the beautiful result is principally 
due to uniformity. 

I!lumination curves are necessary if one 
is to prove, by test, the results of illumina- 
tion, but efficiency should only be con- 
sidered after the artistic result has been 


attained. 
eae —- 


Signals for Trolley-Car 
Lines. 

A brief description is given in the 
Tramway and Railway World (London), 
January 2, of a number of American 
signaling systems for electric 
railways and also of several 
which have been installed in Great 
Britain. The American systems de- 
scribed are those of the United States 
Electric Signaling Company, the Eureka 
system, and the Blake Signal and Manu- 
facturing Company’s system. The latter 
is really not a signaling system, but a 
means of enabling the car despatcher to 
establish communication with the car 
crews at different points on the line. This 
is accomplished by means of a number of 
pendulums having different periods of 
oscillation, which are set into action only 
when impulses of the proper frequency are 
sent over the signaling line. When the 
swing of any one pendulum has reached 
a certain amount, it trips a signal which 
stops the next car at that point. The first 
signaling system installed in Great Britain 
was that used, at Dover. This is a single- 
track road with turn-outs. At each turn- 
out are two signals, which are operated 
by buttons pressed by the motorman be- 
fore and after entering a section. At 
South Sea, the Harrison signal is used. 
This also is for single-track roads. At 
each turn-out there are two contacts on 
one trolley wire and one on the other. As 


systems 


street . 
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the trolley wheel passes along the wire, 


it first makes contact at one point, which, , 


by means of an electromagnet with a 
triple winding, throws the signal for the 
next section of track to safety, provided 
no car is on that section. The same cir- 
cuit which drops this signal locks that one 
at the other end of the section in the 
danger position. As a car passes out of 
the turn-out the trolley wheel touches an- 
other. contact which restores the signal 
just passed to danger and locks it in that 
position. As this car passes out of the 
section at the next turn-out it unlocks 
the signal at the last turn-out. Similar 
contacts on the turn-out trolley operate 
the signals in the reverse direction. A sys- 
tem has been installed by the Electric 
Tramway Equipment Company on the 
Swindon railways, in England. This is 
simple, consisting merely of groups of 
lamps controlled by two-way switches. 
The conductor throws a switch in one di- 
rection as he enters a section, which lights 
the lamps in that section. As he passes 
out he throws a switch at the other end, 
extinguishing the lamps. A system has 
been installed by Brecknell, Monroe & 
Rogers, on the Burton & Ashby Light 
Railway, England, and also at Bath, 
Bristol and other places. This method 
allows one car to follow another into a 
section, but, of course, prevents two cars 
from entering a section from opposite di- 
rections at the same time. A rotary 
switch is provided, which is operated 
when the trolley wheel comes in contact 
with a short section of wire placed beside 
the trolley wire. This moves the switch 
forward one step, lighting the lamps and 
indicating that a car is in that section. 
This prevents any other car from entering 
the section from the opposite direction, 
but a car following may enter the section, 


and in doing so it moves the rotary switch- 


forward a second step. As the first car 
passes out of the section the trolley wheel 
touches a contact which revolves the rotary 
switch backward one step; but this still 
leaves the lamps lighted, as this switch 
will not be returned to the off position 
until the second car has passed out of the 
sections. Siemens Brothers & Company 
have installed a system at Pontypridd. In 
this the trolley wire is cut into sections 
which are fed from the far end. As each 
car enters a section the current which it 
draws through the trolley wire operates a 
switch at the far end which closes the con- 
tact in the signaling circuit, lighting the 
lamps. At the same moment the passage 
of a car into this section clears the signals 
of the section just left. 
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Stevens Institute of Tech- 

nology. 

At the last meeting of the board of 
trustees of Stevens Institute of Technol- 
ogy, Hoboken, N. J., Dr. Edward Weston 
was unanimously elected a permanent 
member of the board. Dr. Weston has 
always taken an active interest in the de- 
velopment of Stevens Institute, and much 
satisfaction is felt over his becoming thus 
officially identified with the work. The 
institute conferred the honorary degree 
of Doctor of Science on Dr. Weston in 
1904. 

The following itinerary has been ar- 
ranged for the inspection trip of the 
senior class of 1908. This trip is in charge 
of Professor Albert F. Ganz, and the party 
assembled in the Pennsylvania depot in 
Jersey City at 2 P. M., February 10. On 
February 11 the party visited the Penn- 
sylvania Railroad shops at Altoona, Pa.: 
on February 12, the National Tube Works 
at McKeesport and the Carnegie Steel 
Works at Homestead, Pa.; on February 13, 
the works of the Westinghouse Electric 
and Manufacturing Company and the West- 
inghouse Machine Company, at Pittsburg; 
on February 14, visits to local points of 
interest around Pittsburg; on February 
15, the Lackawanna Steel Works and the 
converter stations of the Buffalo General 
Electric Company, and the transformer 
station of the Niagara Falls Power Com- 
pany. On February 16 the hydraulic de- 
velopments and transmission lines on the 
Canadian side of Niagara Falls will he 
visited. On February 17 the power- 
houses of the Niagara Falls Power Com- 
pany, the Canadian Niagara Falls Power 
Company, the Ontario Power Company 
and the Toronto Power Company, at Ni- 
agara Falls, will be visited. On February 


18 the power-house of the Niagara Falls 
Hydraulic and Manufacturing Company 
and the plant of the International Paper 
Company, at Niagara Falls, will be visited. 
February 19 and 20 will be spent at 
Schenectady, N. Y., visiting the works of 
the General Electric Company and the 
American Locomotive Company. 


—____-@—————_ 
Seattle Branch, American in- 
stitute of Electrical 
Engineers. 

Officers were elected by the Seattle 
(Wash.) branch of the American Insti- 
tute of Electrical Engineers on January 
18 at a meeting held in the Chamber of 
Commerce. The officers are: Chairman, 
John Harisberger; secretary, W. S. 
Wheeler ; executive committee, C. E. Mag- 
nusson, W. S. Hoskins and A. S. Kalen- 
born. 
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BOOK REVIEWS. 


“Cours d’Electricite.” H. Pellat. Paris. 
Gauther-Villars. Paper. 290 pages. Illus- 
trated. 6 by 10 inches. Price, 10 francs. 


This is the third volume of the course 
in electricity conducted by Professor Pel- 
lat at the University of Paris. In it the 
study of electrolysis is taken up, the dis- 
sociation and other theories being fully 
explained. It is shown how these satisfy 
the well-known phenomena of clectrolysis. 
Electro-capillarity is then discussed, and 
the use of this phenomena for measuring 
potentials is described. The ionization of 
gases and the modern theories of electric- 
ity and of electrical conduction are finally 
discussed critically. 


“The Electric Furnace in Iron and Steel 


Production.” J. B. C. Kershaw. New York. 
D. Van Nostrand Company. Cloth. 68 
pages. Illustrated. 5% by 8% inches. 


Furnished by the ELECTRICAL RerEvIEw for 
$1.50. 


Mr. Kershaw has performed a very ac- 
ceptable service in bringing together here 
descriptions of those furnaces which have 
been used for the production of iron and 
steel. The first part is descriptive, and 
includes practically all types of furnace 
which have reached a stage of sufficient 
importance to warrant their introduction. 
The author then takes up the question of 
vields and costs, and presents all the in- 
formation bearing on this side of the ques- 
tion which he has been able to bring to- 
gether. An appendix contains a list of the 
British and American patents relating to 
this subject. 

“Thomas Alva Edison.” Francis Arthur 
Jones. New York. Thomas Y. Crowell & 
Company. Cloth. 362 pages. Illustrated. 


512 by 814 inches. Furnished by the ELEC- 
TRICAL REVIEW for $2. 


The author has brought together here 
a large amount of interesting information 
relating to Mr. Edison’s active life. He 
gives a brief sketch of his boyhood and 
youth, and describes the experiences 
through which he passed before finally ob- 
taining employment. The various stages 
in his advance are then described, each in 
detail, beginning with his work on the 
telegraph, following with the telephone, 
the incandescent electric lamp, the dyna- 
mo, phonograph, kinetoscope and other in- 
ventions. A great many anecdotes are 
worked into the text. In reading it one 
feels, however, that while the author has 
a deep veneration for Mr. Edison and his 
work, his appreciation for the latter is not 
always scientific. He emphasizes features 
not particularly essential and makes cer- 
tain statements which indicate his igno- 
rance regarding the work of other in- 
ventors. His story of the way in which 
Edison determined the volume of an in- 
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candescent lamp bulb by making a nest of 
tin boxes and pouring water out from the 
bulb into the largest of these and from 
this into the next until he found one 
which was just filled is an expanded varia- 
tion of an old anecdote which is not im- 
proved in the new form. 


“Engine Room Chemistry.” 
Gill. 


Augustus H. 
New York. Hill Publishing Company. 
Cloth. 198 pages. Illustrated. 4% by 7 
inches. Furnished by the ELECTRICAL RE- 
VIEW for $1. 


During the last few years engineers 
have begun to realize the various advan- 
tages to be gained by applying chemical 
methods to certain parts of their work. 
This is particularly true of the purchase 
of coal, oil, paints and other similar sup- 
plies. In fact any material, the composi- 
tion of which is specified, can be pur- 
chased most satisfactorily on a chemical 
specification. The purchaser then buys 
just what he wants and pays merely for 
the materials. In this little treatise Pro- 
fessor Gill takes up in an elementary wav 
those fundamental chemieal principles 
which must be understood by the student 
who intends to apply chemical methods of 
Inspection and testing. He then discusses 
the combustion of fuels and their analysis, 
analysis of water, scale prevention and 
the study of oils—both mineral and vege- 
table. In each case clear instructions are 
given for carrying out the usual chemical 
tests of these materials. 

“Continuous-Current 
fred Hay. New York. 
Company. Cloth. 328 pages. Illustrated. 


5l by 814 inches. Furnished by the ELEC- 
TRICAL Review for $2.50. 


Engineering.” Al- 
D. Van Nostrand 


This is an introductory text-book to the 
study of continuous-current machinery. 
The author aims to present the matter in 
a simple way and instruct the reader in 
the principles upon which the machines 
operate, and describes the construction of 
motors, dynamos, batteries and measuring 
instruments. He assumes that the reader 
has an elementary knowledge of electric- 
ity and magnetism, and passes over this 
part of the subject very briefly. He then 
takes up the study of measuring instru- 
ments, both of the direct-reading and re- 
cording types. The principles of the 
dynamo and motor are discussed, methods 
of construction described and data are 
given relating to their design. In this 
part of the book some of the newer types 
of machines, such as the constant-current, 
variable-speed, train-lighting dynamo are 
described. A discussion of secondary cells 
then follows; then a study of various types 
of arc and incandescent lamps. The meth- 
od of treatment is descriptive and mathe- 
matics is noticeably avoided. 


“Electric Railways.” Sydney W. Ashe. 
New York. D. Van Nostrand Company. 
Cloth. 282 pages. Illustrated. Furnished 
by the ELECTRICAL Review for $2.50. 


This is vol. ii of this treatise on elec- 
tric railways; the first was prepared by 
Mr. Ashe in collaboration with J. D. 
Keiley and took up the rolling stock. In 
this Mr. Ashe considers the engineering 
preliminaries and direct-current substa- 
tions. In the opening chapter the treat- 
ment is largely statistical, the conditions 
in various parts of the country having 
been studied and the averages obtained 
from these being used to determine the 
general features of a design for any par- 
ticular situation. The author then takes 
up the various means proposed for select- 
ing the electrical equipment, and describes 
graphical methods for preparing sched- 
ules. Passing into the study of power- 
house and substation location, the author 
first discusses the method proposed by 
C. W. Ricker for locating the power- 
houses. He then gives some summarized 
cost and data. Taking up next rotary 
converter substations, certain typical sub- 
stations are described with considerable 
detail, wiring diagrams being given and 
all the apparatus being considered in turn. 
Directions for operating these stations fol- 
low. In the concluding chapters rotary 
converters, transformers and auxiliary 
substation apparatus are considered. This 
book contains a great deal of detailed in- 
formation relating to electric railway de- 
sign and operation. 

“The Colorado Springs Lighting Contro- 


versy.” Henry Floy. New York. Illum{- 
nating Engineering Publishing Company. 
Cloth. 328 pages. Illustrated. 6 by 9 
inches. Furnished by the Exectrricat RE- 


VIEW for $4. 


In this book are brought together all 
of the evidence and the exhibits brought 
out by the commission of experts which 
arbilrated the celebrated controversy be- 
tween the city of Colorado Springs and the 
Pike’s Peak Hydroelectric Company, of 
the sane city. This controversy has be- 
come memorable because, for the first time, 
three important questions were passed 
upon in a judicial way. These ‘are: The 
meaning of the phrase “an are light of 
standard 2,000 candle-power,” “the mone- 
tary damage accruing from the substitu- 
tion of a different lamp than that previ- 
ously used,” and “the damage resulting 
from the failure to maintain the sub- 
stituted lamps at their normal operating 
condition.” Mr. Floy has performed a 
valuable service, not only in bringing to- 
gether all of this testimony, which is of 
much importance to the electric light cam- 
panies and cities of the country, but also 
for the introduction and epitome, which, 
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in a few pages, explain the points in con- 
troversy, the methods by which they were 
settled, the decision rendered, and the way 
adopted for arriving at a monetary value 
of the damage done. This case illustrates 
in a striking manner the advantage of ar- 
bitrating technical questions of this kind 
before engineers rather than carrying them 
to the courts. Every lighting company 
and every city in the country is more or 
less interested in the results of the in- 
vestigation, which are discussed in detail 
in this book. 


“Experimental Electrical Engineering.” 
V. Karapetoff. New York. John Wiley & 


Sons. Cloth. 790 pages. Illustrated. 6 by 
9 inches. Furnished by the ELECTRICAL RE- 
view for $6. 


Professor Karapetoff believes in what 
he terms the “concentric method of teach- 
ing.” By this he means that the student 
should first be taken over the ground in 
an elementary way by means of a few 
simple experiments. He should then go 
over it again, making more elaborate ex- 
periments, and, if necessary, should again 
carry out work in all parts of the field. 
The present manual, however, while 
adapted to instruction of this kind, is 
not especially arranged for this method 
of teaching. It is suitable, however, for 
the concentric method, as the instructor 
may pick out and assign those experi- 
ments which he wishes the student to 
perform. The manual begins with a 
chapter on the measurement of resist- 
ance. In this the term is defined, the 
theories of the various methods of meas- 
urement are explained and the principles 
of the different types of instruments and 
the actual instruments themselves are de- 
scribed. This is followed by a chapter on 
the measurement of quantity and poten- 
tial, the fundamental principles being dis- 
cussed, the methods and apparatus de- 
scribed. Power measurements are next 
taken up; then the student is introduced 
to alternating-current phenomena. This 
section is followed by a study of magnetic 
properties. This ends the fundamental 
part of the book, the remainder being de- 
voted to the study of electrical appliances 
and methods as used in practice. This 
includes all forms of lamps, transmission 
and distribution lines, generators and mo- 
tors, both alternating and direct, trans- 
formers, polyphase apparatus, batteries, 
switchboards, electric railway apparatus, 
telephone and telegraphic instruments 
and special applications such as heating 
and welding. Under each experiment the 
factors to be investigated are enumerated, 
the method of conducting the work is ex- 
plained, and what is required in the re- 
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port is stated. A feature of the book 
which the reviewer would criticize is the 
amount of space given to the description 
of commercial apparatus. This apparatus 
is changing from day to day, so that to 
keep the work up to date will require 
frequent revision. Moreover, these de- 
scriptions can be obtained from trade cata- 
logues, and were they eliminated, a con- 


siderable saving in space would be made. - 


There has also been a rather liberal use 
of trade illustrations, which gives the 
book a somewhat cheap appearance, and 
in some cases the drawings are not what 
they should be. As a single illustration 
of this, the drawing of the dynamo given 
on page 333 shows a remarkable dynamo 
with an armature which certainly could 
not be revolved between the poles. This 
may seem a rather captious criticism, but 
neglect of such little details gives one an 
impression of carelessness which may not 
be justified. 


“Standard Handbook for Electrical Engi- 
neers.” New York. McGraw Publishing 
Company. Flexible leather. 1,284 pages. 
Illustrated. 4 by 7 inches. Furnished by 
the ELECTRICAL REVIEW for $4. 


This handbook is unquestionably one 
of the best electrical books of the kind 
that has yet appeared. The strictly tech- 
nical sections of the book have been pre- 
pared by experts in each field, while the 
work as a whole has been carefully edited 
and brought together in a manner making 
reference easy and quick. Among those 
contributing are Otis Allen Kenyon, who 
has prepared the chapters on general elce- 
trical properties and measurements, elcc- 
tromagnets, telegraphy and miscellaneous 
applications; Dr. A. S. McAllister, who 
has written the chapters on transformers 
and motors; H. M. Hobart and Mr. Ken- 
yon, a chapter on electric generators; Ed- 
ward Lyndon and Mr. Kenyon, that on 
storage batteries and primary cells; R. C. 
Beardsley and George Shaad, a chapter on 
central stations. Transmission and dis- 
tribution are discussed by A. V. Abbott 
and Mr. Kenyon; illumination, by Dr. 
Louis Bell; electric traction, by A. H. 
Armstrong ; electrochemistry, by Dr. E. F. 
Roeber, and telephones, by K. B. Miller. 
The character of the work may be inferred 
from the well-known writings of these 
various authors. Typographically the ar- 
rangement is excellent, as the careful use 
of bold-faced type enables the searcher 
quickly to place his finger on the particular 
information for which he is looking. More- 
over, an excellent index with well-arranged 
cross-references makes the search for in- 
formation easy. The publisher has also 
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been careful in his selection of paper, and 
has bound the book handsomely, so that it 
will withstand the hard wear and tear for 
which it is intended. Those who are look- 
ing for a good, reliable electrical handbook 
can not do better than to purchase this 
one. 
= SE 

Exposition of Safety Devices. 


Announcement has been made that an 
exposition of two months will be opened 
early in April in New York city, under 
the auspices of the American Museum 
of Safety Devices and Industrial Hygiene, 
for showing the best methods of safe- 
guarding workmen and protecting the gen- 
eral public. The exposition will consist 
of safety devices, protected machinery in 
actual operation, models and photographs. 
During the exposition illustrated lectures 
by engineers will explain industrial con- 
ditions and hazardous occupations and the 
most approved methods of safety. 

Believing that many accidents are pre- 
ventable, and to stimulate further inven- 
tion, three solid gold medals are offered 
for the best safety device in the fields of 
transportation, mining, motor vehicles and 
motor boats. Two prizes of $100 each, 
one for the best essay on “The Economic 
Waste Due to Accidents,” and the other 
on “The Economic Waste Due to Occupa- 
tional Diseases,” are offered. 

The chairman of the committee of di- 
rection is Charles Kirchhoff, and of the 
committee of exhibits, Professor F. R. 
Hutton. | 

There will be no charge for space. All 
inquiries and applications for space should 
be made to Dr. W. H. Tolman, at the 
Museum, 231 West Thirty-uinth street, 
New York city. 
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Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
February 25 for the following electrical 
material: 42,870 duct-feed of six-duct 
multiple conduit and two twenty-horse- 
power motors, for delivery at Charleston, 
S. C.; 28,000 feet of steel-enameled con- 
duit, for delivery at Boston, Mass. ; two 
seven-and-one-half-horse-power motors 
with panel equipment, for delivery at 
Pensacola, Fla. ; necessary parts to change 
gate-valves from hand-operated to auto- 
matically controlled, direct - connected, 
motor-driven valves, except wiring between 
ewitchboard and motors, for delivery at 
New York, N. Y. 
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THE CENTRAL POWER STATION AT 
THE PLANT OF WALTER BAKER & 
COMPANY, LIMITED. 


REHEATERS ARE USED WITH THE COM- 
POUND ENGINES, THREE-PHASE ALTER- 
NATING CURRENT, AT 600 VOLTS, FOR 
POWER AND LIGHTING. 


The establishment of Walter Baker & 
Company, Limited, at Dorchester, Mass., 
a suburb of Boston, embraces a number 
of mills engaged in the manufacture of 
chocolate and cocoa products. . They are 
located at the crossing of Washington 
street and the Neponset River, about six 
miles from the centre of Boston, and em- 
brace plants on opposite corners of the 
street and the stream, known as the Baker 
mill, the Webb mill, the Pierce mill and 
others. These mills are large plants in 
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the consulting engineer and architect, has 
been located apart from the mills, so as 
not to interfere with future extensions and 
additions to the mills, and so that the 
latter may not, in any way, be dependent 
upon power considerations. It is situated 
on the northerly bank of the Neponset 
River up-stream from the mills, where the 
stream is several hundred feet in width 
and an ample supply of circulating water 
is available. The river water is of such 
a quality that it is used for feed for the 
boilers as well as for condensing. Con- 
venient rail connections were also avail- 
able at this point, for receipt of fuel and 
for handling machinery. 

The plant is laid out on the cross-boiler- 
room principle, with a sixty by eighty- 
foot main engine room and a fifty-seven 
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secured. In the latter room the roof 
planking is concealed by sheathing of 
matched North Carolina pine. For the 
handling of machinery a ten-ton hand- 
operated traveling crane of fifty-nine- 
foot span covers the engine room, travel- 
ing on twenty-inch I-beam runways, which 
are supported upon ornamental pilasters 
in the wall construction at frequent in- 
tervals. 

The plant has been designed for an ulti- 
mate capacity of 2,800 horse-power in 
boilers and 1,750 kilowatts in electrical 
generating machinery. 

The two large units are vertical cross- 
compound engines built by the Allis-Chal- 
mets Company, which have twenty-two 
and forty-eight-inch cylinders with forty- 
eight-inch stroke. They are both direct 
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themselves, which have, until recently, 
been operated by independent steam 
plants. In each case the engines were 
pairs of horizontal simple condensing and 
non-condensing engines, supplied with 
steam by horizontal return tubular boilers, 
but it was some three years ago decided 
to have an economical central plant. For 
this purpose an extensive new power sta- 
tion has been built for the operation of all 
of the mills as a single unit, by means of 
which a maximum of economy and relia- 
bility might be attained. 

The new power plant. of which the fol- 
lowing description is furnished by the Al- 
lis-Chalmers Company, of Milwaukee, 
Wis., through the courtesy of F. W. Dean, 


by ninety-six-foot boiler house extending 
at right angles from one end. It is con- 
structed of brick on concrete foundations 
throughout, and has a wooden roof sup- 
ported on steel trusses. The architectural 
treatment of the exterior is simple, yet 
productive of pleasing results, a feature 
of which is the liberal provision of win- 
dows for interior lighting. The roofs are 
covered with tarred paper and gravel and 
are nearly flat, draining to the outside with 
inside gutters. The interior is finished 
with common red brick painted with cold- 
water paint in the boiler room, while in 
the engine room the finish is red pressed 
brick with limestone trimmings, by means 
of which an attractive interior has been 


connected to %50-kilowatt alternating- 
current Allis-Chalmers generators, which 
are mounted alongside of the fifteen-foot 
flywheels on the engine shafts. The 
smaller generating units consist of simple 
horizontal eighteen by twenty-six-inch en- 
gines, direct connected to Allis-Chalmers 
125-kilowatt alternators. There are, in 
addition to the above, two steam-turbine- 
generator sets of fifty-kilowatt capacity 
each, which, together with a motor-gener- 
ator set of equal capacity, are utilized for 
excitation purposes. The large engine 
units are supplied with steam by eight- 
inch connections from the boiler room 
main, while the small horizontal units 
have five-inch_ connections and the tur- 
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bines three-inch connections from the 
basement steam main. The larger units 
exhaust, as above stated, to the condensing 
units in the basement and the small en- 
gines to the low-pressure main in the base- 
ment. A noteworthy feature of the engine 
installation is the use of reheaters for the 
compound engines, which are supplied 
with heat by the hot gases passing from 
the boilers to the stack. These reheaters 
consist of large cylindrical receivers, each 
fitted with a large number of six-inch 
boiler tubes through which the hot gases 
are passed. ‘They are located, as previ- 
ously stated, on the concrete platform in 
the boiler room, elevated thirteen feet 
above the floor to facilitate connections to 
the flues and economizer. The smoke con- 
nections are led to both reheaters in mul- 
tiple, while the steam connections are sep- 
arate, one reheater serving for either en- 
gine. The latter connections consist of 


ten-inch lines from the exhaust side of | 


the high-pressure cylinders, and eighteen- 
inch return lines from the reheaters to the 
admission side of the low-pressure cylin- 
ders, the steam being superheated about 
thirty degrees Fahrenheit in passing 
through the reheaters under ordinary con- 
ditions. The oiling of the compound en- 
gines is accomplished by gravity from an 
elevated tank, the oil after passing the 
engines flowing by gravity to a filter in 
the basement, from which it is returned 
to the elevated tank again by a small du- 
plex pump. 

The condensing equipment consists of 
two surface condensers, one serving for 
cach of the compound-engine units, to 
which circulating water is supplied from 
the Neponset River by two electrically 
driven centrifugal pumps. The condens- 
ers have separate five and one-quarter by 
four and three-quarters by five-inch du- 
plex condensation pumps located in a pit 
under the hot-wells, which deliver to the 
feed-water heater in the pump room. Each 
condenser is operated with a dry vacuum 
pump, which draws from the top of the 
condenser casing through four-inch lines 
and discharges through a common four- 
inch line ending in the circulation water 
overflow outlets. The six by eight-feet 
intake well is depressed in the basement 
floor at the southeast corner next the river, 
sixteen feet below the engine-room floor 
level, and has a connection to the river 
alongside by a thirty-six-inch cast-iron 
pipe extending through the building wall 
foundation at that side. This intake pipe 
is provided with a valve so that the water 
can be shut off and the well pumped out 
and cleaned, and the well also has two 
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sets of removable copper screens on the 
inner end of the inlet pipe. 

The generating machinery is now all in 
place, but owing to the present require- 
ments of the mill, but a part of the steam 
generating capacity has been installed. 
The latter consists of vertical fire-tube 
boilers in 200-horse-power units, for which 
space has been provided in the boiler room 
for two rows of seven on either side, facing 
a central firing floor. Of these, five are 
installed on each side at the end of the 
boiler room nearest the engine room. Spe- 
cial features of the steam plant are the 
use of the vertical fire-tube boilers, hot-gas 
reheaters for reheating the intermediate 
stage steam from the compound engines 
and flue-gas economizers. The hot-gas 
reheaters are located on an elevated plat- 
form at the engine-rooin end of the boiler 
room, and the economizer in a seventeen 
by eighty-six-foot annex to the southerly 
side of the boiler room. The boiler room 
proper is forty by ninety-six feet in size 
and has a clear headroom of thirty-six 
feet under roof trusses, there being no 
basement, although there is, under the 
elevated platform carrying the hot-gas 
reheaters, a thirteen by forty-two-foot 
space with twelve and a half fect clear 
headroom in which are located the boiler 
feed pumps and heater. The main engine 
room, which is sixty by eighty feet in size, 
has a headroom under the roof trusses of 
forty feet to provide for vertical engine: 
and the traveling crane above, and a basc- 
ment with ten feet minimum headroom, 
accommodating condensing equipment and 
piping. 

The boilers have eight-foot shells stand- 
ing twenty-six and a half feet above the 
floor and have 308 two and one-quarter- 
inch tubes fifteen fect long, which present 
an effective water-heating surface of 2,000 
square feet. They are internally fired, 
having grates seven feet four inches in 
diameter, with combustion spaces six feet 
above the grate level. They are arranged 
for hand firing, coal being wheeled into 
the boiler room, which, together with the 
handling of ashes, is greatly facilitated by 
the use of a central firing floor with rows 
of boilers on either side. The products of 
combustion are removed by a 200-foot 
brick stack of eight-foot interior diameter, 
which is located at the rear corner of the 
boiler house and is connected to the boiler 
smoke boxes by an overhead flue. The 
flue is of one-eighth-inch steel, suspended 
from the steel roof trusses, and ranges in 
size from six by four feet at one end of 
the boiler room to six by eight feet at the 
other, where connection is made to the hot- 
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gas reheater and thence to an economizer 
in the side addition to the boiler house, 
which extends back to the stack at the 
rear end. The connections from the flue 
to the boilers are twenty-by-sixty-inch 
ducts which connect with the side of the 
smoke boxes so that the entire top of the 
latter is left free for removal for access - 
to the boiler tubes. From the large end 
of the flue two forty-by-eighty-inch con- 
nections are taken to the tops of the hot- 
gas reheaters, from the bottom of which 
ducts of similar cross-section lead across 
into the annex building, to connect with 
the economizer. Both of the reheaters 
have forty-by-eighty-inch dampered by- 
passes and the economizer has a by-pass 
eight feet square formed under the con- 
crete platform on which it is supported. 
The boiler-feeding equipment consists 
of two duplex outside-end-packed feed- 
pumps, a Cochrane feed-water heater and 
purifier and a Sturtevant economizer, all 
of which have been installed of sufficient 
capacity to provide for the total projected 
boiler plant of fourteen boilers. The 
pump and the heater are located in the 
space underneath the elevated platform 


carrying the hot-gas reheaters, and the 


economizer in the side addition to the 
boiler room, in which it is mounted on a 
concrete platform eight feet above the 
floor level and is forty-four feet in length. 
The feed-pump suction connections are £0 
arranged that the pumps will ordinarily 
draw through six-inch suctions from the 
feed-water heater into which the condensa- 
tion from the surface condensers is deliv- 
ered by condensation pumps in the engine- 
room basement. Make-up water is added 
from the city water system, from the cir- 
culating water or from the pond directly. 
The feed-heater is supplied with steam 
from the exhaust delivery line from the 
small generating units and auxiliary 
steam-using machinery in the plant, to 
which it is connected inductively, low- 
pressure steam being used in large quan- 
tities in the various mills for manufactur- 
ing purposes. The atmospheric relief 
connection from this low-pressure line 18 
made through the feed-heater, a six-inch 
relief line with two Schutte back-pressure 
valves connected in multiple, being €x- 
tended from the top to the twelve-inch 
atmospheric exhaust riser, which serves 
the main engines of the plant. Watts re- 
ducing valves admit live steam to the low- 
pressure system as needed to maintain the 
pressure. The feed-pumps deliver through 
a five-inch line which extends to the econ- 
omizer, with, of course, a by-pass connec- 
tion direct to the boilers. The latter 1$ 
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a ring main of four-inch brass pipe, which 
is laid out to encircle the boiler room, 
although at present it has been extended 
only so far as the boiler units now in place. 
The boiler branches are two-inch brass 
connections which are brought from the 
main at the rear around to the front of 
the shells, through which the connection 
is made at a point about two feet above 
the crown sheet, through two valves and a 
check-valve, permitting access to the latter 
while the boiler is in service. A feature 
of the water connections to the boilers is 
a cold-water main paralleling the ring 
feed main, from which a connection is 
made to each boiler for purposes of wash- 
ing out and for filling up after washing, 
consisting of a two-inch branch with stop 
and check-valves; it is supplied directly 
from the city water main. Feed-pumps 
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The high-pressure steam-piping system 
consists of an eight-inch ring main in 
the boiler room, with four-inch supply 
connections from each boiler, and has de- 
livery connections to the main engines in 
the engine room, to the auxiliary ma- 
chinery in the basement and to high-press- 
ure delivery lines to the mills. The ring 
main 18 supported by hangers from the 
roof trusses at a level considerably above 
the tops of the boilers, the boiler branches 
consisting of double long-radius bends 
from the steam nozzles at the front of the 
shell around the sides to the rear and up 
to the main. The two large vertical en- 
gines are supplied independently by eight- 
inch connections, which are carried up at 
the division wall end of the boiler room 
to thirty by forty-two-inch receiver sep- 
arators, extending thence through the 
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delivering to twelve-inch lines to a com- 
mon atmospheric riser and exhaust head 
above the boiler-room roof. In each of 
the twenty-two-inch exhaust connections 
from the engines there is inserted close 
to the condenser a twenty-four-inch Coch- 
rane oil separator, for the purpose of free- 
ing the exhaust steam from lubricating 
oil entrained from the engine cylinders 
and thus preventing contamination of the 
boiler feed. The auxiliary exhaust system 
starts in an eight-inch connection to the 
intermediate stages of the large vertical 
compound engine units at points where 
the exhaust from the high-pressure ceylin- 
ders enters the hot-gas reheaters. From 
here the line drops into the pump room. 
where it is joined bv the three-inch ex- 
haust from the feed pumps, and enters 
the Cochrane open feed-water heater 
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have an emergency delivery connection to 
this main to permit feeding to the boilers 
in this way if anything should happen to 
the regular feed-main. The boiler blow- 
off system consists of a four-inch cast-iron 
blow-off main located in a trench at the 
rear of either row of hoilers, which con- 
nect with a cross line of similar size at the 
forward end of the room, leading to dis- 
charge into the river alongside. The boil- 
ers have two and one-half-inch blow-off 
connections into the main, each consisting 
of two Morris blow-off valves connected in 
series. The economizer has a four-inch 
blow-off connection which delivers into 
this line at a point near the side of the 
building, while the feed-water heater has 
an independent four-inch blow-off line. 
which is carried in the same trench to the 
point of discharge. 


walls to the throttle valves. For the sup- 
ply of the smail horizontal engines, the 
auxiliary machinery and the high-pressure 
lines to the mills, a ten-inch line extends 
down into the engine-room basement, 
from which an eight-inch branch extends 
to the mills and a seven-inch line to the 
auxiliary machinery and the horizontal en- 
gines. From the latter line steam is sup- 
plied also to the auxiliary equipments, 
including the drv-air pumps of the con- 
densing equipment, the condensation 
pumps and the boiler-feed pumps. 

The exhaust piping of the plant is sim- 
ple. For the large engines there are direct 
twenty-two-inch connections from the low- 
pressure cylinders through the floor to 
independent surface condenser units in 
the basement, in each of which connec- 
tions there is an automatic relief valve, 


through an oil separator. The line then 
extends into the engine room basement. 
where it is Joined by an eight-inch main 
serving the horizontal generator engines. 
the exciter engines and the condensation 
pumps, and continues as an eight-inch 
line to the mill buildings for the low- 
pressure steam supply. There is a reserve 
connection to this low-pressure main from 
the live steam header in the engine room 
basement, consisting of a four-inch Watts 
reducing valve with by-pass, thus permit- 
ting live steam to be added in case of 
deficiency of the exhaust. The low-pressure 
supply will ordinarily be furnished by the 
smal] engine units and the auxiliaries, the 
connections to the intermediate stages of 
the compound engines being for the pur- 
pose of adding to this supply without the 
use of live (Steam and still without sacri- 
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ficing the advantages of operating the 
large engines condensing. 

The Allis-Chalmers generators deliver 
three-phase, alternating current at a po- 
tential of 600 volts, at which voltage cur- 
rent is transmitted directly to the mills 
for power and lighting purposes. The 
power feeders and-the machines are con- 
trolled from a blue Vermont marble 
switchboard sixty feet in length, which 
contains panels for the generators and 
feeders, and totalizing instrument panels. 
All circuits to the different mills have 
recording meters for measurement of the 
power supply to each department sep- 
arately. The mills are operated entirely 
by induction motors, of .which there are 
about 100 installed, ranging from one to 
seventy-five horse-power and arranged for 
both individual and group driving. The 
lighting is done on the two-wire system 
at 110 volts, the voltage being reduced 
from the power feeder lines by transform- 
ers at each mill. The power feeders are 
carried to the mills through a steel bridge 
to the Baker mill, from which they pass 
over a bridge across the river to the Webb 
mill and through a subway some 200 feet 
in length under Washington street to the 
Pierce and other mills. 

This power plant and the new power 
and lighting equipment of the various 
mills was designed and the construction 
superintended by F. W. Dean, mill engi- 
neer and architect, of Boston, Mass., for- 
merly of the firm of Dean & Main. 


The principal data concerning this plant — 


may be summarized as follows: 

Plant laid out on cross-boiler-room 
principle. 

Main engine room, sixty feet by eighty 
feet; boiler house, extending at right an- 
gle to engine room, fifty-seven feet by 
ninety-six feet. 

Foundation, brick and concrete, with 
wooden roof, suspended upon steel trusses. 

Ten-ton, hand-operated, traveling crane. 

Ultimate capacity, 1,750 kilowatts in 
electrical generators ; 2,800 horse-power in 
boilers. 

Three duplex pumps; one feed-water 
heater and purifier; one economizer. 

Two surface condensers, with dry vac- 
uum pumps. 

Two electrically driven centrifugal 
pumps. | 

Switchboard, sixty feet long, of blue 
Vermont marble. 

Motor installation includes 100 induc- 
tion motors, of one to seventy-five horse- 
power. 
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Reducing the Hazard of 
Moving-Picture Machines 
in New York City. 


On Christmas Day last year a serious 
fire occurred in New York city in a build- 
ing where a moving-picture machine was 
in operation, the flames spreading with 
such rapidity that the sixty persons pres- 
ent barely escaped with their lives. Upon 
investigation it was discovered that the 
moving-picture machine had been operated 
by a boy who was entirely incompetent and 
too young to understand the dangers of 
his position; and in establishing the re- 
sponsibility for the fire the blame was 
placed entirely upon the film being set on 
fire by the arc lamp used with the moving- 
picture machine. 

Having the responsibility thus put so 
plainly up to the Department of Water 
Supply, Gas and Electricity, this depart- 
ment determined to leave nothing undone 
to render impossible a repetition of this 
condition, and supplementing the strenu- 
ous efforts which had already been made, 
and which have been quoted in these col- 
umns, it was determined to make a special 
study of the conditions under which these 
moving-picture machines are operated and 
to put into operation whatever restrictions 
would seem to be necessary. First of all, 
every license which had been issued to 
operators or managers of moving-picture 
machines or places of amusement where 
these machines were operated was looked 
up, and the proprietor or manager was 
called into the offices of the department 
and put under a rigorous examination. It 
was discovered that of the 180 places 
where these moving-picture machines were 
operated, over ninety-five per cent were 
kept by foreigners and incompetent peo- 
ple, seventy-five per cent of this ninety- 
five per cent being apparently unable to 
read and comprehend the printed instruc- 
tions which were issued at the time of 
issuing their licenses. In every case where 
it was discovered that the operator or 
manager could not read the instructions 
the license was taken away. It was a 
great surprise to the officials to discover 


how quickly these foreigners learned to 


read the instruction sheets. In many cases 
men who professed to be entirely ignorant 
of the language came back within a week 
able to understand all of the instructions 
which were given to them in printed form. 

It was discovered, also, that boys were 
being allowed to operate these machines, 
and it was decided to withhold all licenses 
from those who could not carry on an in- 
telligent conversation with the inspectors 
of the various departments and who could 
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not read the printed instructions issued 
for their guidance. 

The department has also undertaken to 
register the names and addresses of all 
operators of moving-picture machines, 
giving them a number, and making a rec- 
ord of their years of service and their 
ability to operate these machines. In ad- 
dition to this the operators are placed in 
the department’s laboratories, in which 
there has been fitted up a moving-picture 
machine in the condition in which such 
machines are usually found in operation 
in the various places throughout the city. 
The operator is then told to go ahead and 
discover all the faults he can, which usu- 
ally consist of paper and films being ex- 
posed and littered about the booth, places 
where smoke and flames could find exit 
from the booth, imperfect shutters in- 
tended to cut off the beam from the arc 
light upon a film which might be stand- 
ing still and thus cause a fire, exposed 
connections, changes in the rheostats and 
similar conditions which would create a 
hazard. If the operator can not discover 
the obvious dangers and apply the proper 
remedies, or ask for proper assistance, the 
license is not given out. 

The department has also called into 
consultation the manufacturers of these 
machines, and has secured the co-opera- 
tion of these manufacturers to the extent 
that when the machines are delivered they 
are as safe as can be reasonably expected, 
and, at the same time, operate satisfac- 
torily. 

Each machine is numbered permanent- 
ly, this number corresponding to the cer- 
tificate issued for its operation. Ifa man 
were discovered operating a substitute 
machine or violating any of the regula- 
tions which the department has laid down, 
his license would be revoked, and under 
no condition whatsoever could this person 
secure a license again to operate a moving- 
picture machine in New York city. 

If these plans are found not to prove 
effective, then the department will un- 
doubtedly rearrange entirely the condi- 
tions governing the location of moving- 
picture exhibits. It is possible that it 
will not issue any more permits to have 
moving-picture entertainments in build- 
ings located in the centre of a block. 
These exhibits may be confined to corner 
stores where there are side exits and ample 
front exits; or, again, it is possible that 
where these exhibits are given the condi- 
tion may be laid down that the entire 
moving-picture apparatus shall be con- 
structed and contained within a metal- 
lined cabinet situated/bèhind the screen, 
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which will take the form of a ground- 
glass plate, the whole to be entirely sur- 
rounded by metal, the entire front of the 
place where the exhibit is held being capa- 
ble of being thrown open into one wide 
doorway. In other words, if the restric- 
tions which have been determined upon 
do not eliminate the danger to life by 
reason of fire and smoke, no more permits 
will be issued which will allow the moving- 
picture machine to be between the audi- 
ence and the latter’s place of exit. If 
these further restrictions do not elimi- 
nate the danger to life and property, the 
moving-picture exhibits will be closed up 
altogether. 


Public Service Commission 
Takes Up Meter Testing 
with Electric Companies. 

Commissioner M. R. Maltbie, public 
service commissioner of the First District, 
State of New York, has called upon the 
seventeen electrical companies doing busi- 
ness in Greater New York to make re- 
ports to him not later than February 17 
of the manner in which electric meters 
are tested by each company and the types 
and total number of meters now in use. 
A blank form has been prepared and copies 
sent to each company, so as to insure uni- 
formity in the reports. In this form the 
companies are directed to answer the fol- 
lowing questions: 

“Are periodic tests made of meters al- 
ready installed? If so, how often? What 
do the results of such tests show? Are 
meters tested on customers’ premises usu- 
ally readjusted on the spot or removed 
and new meters installed? What is the 
svstem for testing meters on complaint 
and what apparatus is used? What per- 
centage of meters tested on complaint is 
found fast and what percentage slow? 
Also what percentage is found within the 
requirements of the law, namely, less than 
four per cent fast? 

“Do you use one man or two working 
together to make tests on customers’ prem- 
ises? If one man, how many meters can 
he test ina day? If two men, how many 
meters can they test in a day? Are the 
repairs and necessary adjustments made 
by these men at the time of the test ? What 
is the length of your working day? What 
method is used for testing new meters? 
What portable test meters or other testing 
apparatus is used? How often and where 
is the apparatus calibrated? What station 
standards are used ?” 

Blank statements are also provided for 
the companies to fill in showing the num- 
ber of meters in use, the different makes 
and their capacity. 
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Important Decision in the 
Kellogg Switchboard and 
Supply Company Shares 
Suit. 

Judge Winds, in the Cook County (IIL) 
Circuit Court, on Saturday, February 1, 
rendered a decision of importance to the 
telephone industries of the country. By 
virtue of the court’s decision the American 
Telephone and Telegraph Company is di- 
rected to return to the original owners 
4,311 shares of stock in the Kellogg 
Switchboard and Supply Company, of Chi- 
cago, Ill. The court is of the opinion that 
the holding of the Kellogg stock by the 
American Telephone and Telegraph Com- 
pany was contrary to law, and that it tend- 
ed to create a monopoly. 

The Kellogg Switchboard and Supply 
Company was organized’in 1902 by Milo 
G. Kellogg. Mr. Kellogg later went to 
California because of ill-health, leaving a 
power of attorney with Wallace DeWolf. 
The latter, the court record declares, trans- 
ferred all of the Kelloge stock to the 
American Telephone and Telegraph Com- 
pany, and as the company made a specialty 
of manufacturing for independent com- 
panies, the effect of the trade on the trans- 
fer of the stock was of considerable im- 


portance. Kellogg later brought suit to 


-have the transfer set aside, and minority 


stockholders joined in the suit, alleging 
that it was against the public policy to 
allow one corporation to hold stock in a 
competing company. Tt was also alleged 
that the transfer of the stock constituted 
a violation of the Sherman Anti-Trust 


law. 
PRSE 


Rubber Production in 
Paraguay. 

The United States Consul Edward J. 
Norton, of Asuncion, Paraguay, has sub- 
mitted a report dealing with the rubber 
production of that country. He states that 
during the last vear about 4,500 pounds 
of rubber were exported, mainly to France. 
There are three principal rubber-produc- 
ing trees: One, the mangá icé, is abundant 
in the northern sections; it grows wild, in 
open spots. The trees are ready for tap- 
ping in five vears, and the large trees yield 
about four pounds of rubber a year. As 
they are rather scattered, the cost of pro- 
duction is high. The quality of rubber is 
not of the best, but this may be due to the 
method of preparation. The second class 
of rubber-producing trees is of the mandi- 
oca species. It is a tree of rapid growth. 
The rubber is said to be superior to that 
of the mangá icé, and the sap coagulates 
on exposure to the air. The trees grow to 
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a height of forty feet, yielding from ten 
to twelve pounds from the large trees. The 
third class of rubber-producing plants are 
the vines, but no reliable information con- 
cerning the production of rubber from 
these is available. 

—__«@—<_—_—_- 


Demonstration Apparatus for 

Illustrating Commutation. 

A description is given in the January 17 
issue of the London Electrictan of two de- 
vices designed to illustrate the effects of 
commutation. One of these shows the ef- 
fects of varying the brush width and posi- 
tion, of varving the inductance of the 
armature coils and of varying the com- 
mutating electromotive force. It consists 
of a wooden disc, on which are fastened 
two brass strips forming an ordinary two- 
part commutator. Slip rings mounted on 
the same shaft place in series between the 
two contacts a coil wound upon an iron 
core and arranged so that its inductance 
may be varied. In series with this coil 
is another two-part commutator with slip 
rings, by means of which a varying elec- 
tromotive force supplied from a storage 
battery may be connected across the termi- 
nals of the coil. The second commutator 
is set at right angles to the first. The 
whole apparatus is connected across a cir- 
cuit so that current may be passed through 
it. When this is done the current 
through the coil will be reversed twice 
every revolution. By means of the ap- 
paratus the effect of varying the brush 
resistance is shown. It can also be shown 
that, when the reversing electromotive 
force supplied by the battery is not suffi- 
cient, no width of brush will prevent 
sparking; that the reversing electromotive 
force must be varied when the external 
load varies or when the frequency of re- 
versal varies; and that when the reversing 
electromotive force is too great, no ar- 
rangement of brushes will prevent spark- 
ing. The second device is intended to 
show the effect of the brush resistance in 
producing sparkless commutation. It con- 
sists of four brass plates connected in 
series through three ammeters and ar- 


ranged so that the current from each end 
plate passes through a separate set of 
lamps. Current is supplied to the plates 
through a broad carbon brush as long as 
one of the plates. As this brush is slipped 
along from one plate to another, the cur- 
rent is transferred from plate to plate, 
and, by means of ammeters, the changes 
taking place in the different connections 
may be watched. This shows clearly how 
the current is gradually transferred from 
one plate to the next as the contact of the 
first decreases_and that of the second in- 
creases, 
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Application of a Longitudinal Mag- 
netic Field to X-Ray Tubes. 

Some time ago Dr. John Trowbridge 
suggested that a longitudinal magnetic 
field might prove useful for concentrat- 
ing the cathode ravs in an X-ray tube. 
Since then he has experimented in this 
field and devised a means for securing this 
effect. The tube has a prolonged neck, 
around which is placed a solenoid movable 
along the neck. An iron dise anode with 
a perforation at its middle is used, the 
rays passing through, impinging upon the 
focus plane of polished platinum. These 
rays may be focused sharply on this 
plane by adjusting the field of the solenoid. 
When this is done the intensity of the 
X-ray is increased in a marked manner, 
seeming to be more than double that be- 
fore the field is applied. This method also 
produces rays from a sharp focus and 
should. therefore, give better definition. 
While possibly ravs of the same intensity 
might be secured if the energy employed 
in exciting the magnetic field were added 
to that which excites a tube, this would 
throw an increased strain on the tube and 
would not give thesharp focus produced by 
the magnetic field. Moreover, the applica- 
tion of the magnetic field serves as a rec- 
tifier, and when a Leyden jar is used it 
allows only the oscillations from the 
cathode to reach the focus plane.—.1b- 
stracted from the American Journal of 
Science (New Haven), February. 

< . 
Effect of Chilling Aluminum. 

It has been found by F. G. A. Wilm, 
of Drewitz, Germany, that the strength 
and ductility of aluminum may be in- 
ereased if heated and chilled in a certain 
manner. Aluminum, like steel, has a 
critical temperature called the point of 
recalescence, which is made manifest by 
an emanation of heat. The temperature 
to which the metal, or its alloy—for the 
method is applicable to certain aluminum 
allovs—should be heated is found to lie 
between a point not more than thirty de- 
grees centigrade below the point of re- 
calescence and the point of solidification. 
The metal should be raised to a tempera- 
ture somewhat above this, allowed to cool, 
and immediately chilled when it reaches 
this point. In illustration of this process, 
an alloy containing ninety-six per cent of 


aluminum and four per cent of copper 
solidifies at 640 degrees. The point of 
recalescence is 525 degrees. Deducting 
thirty degrees from the latter gives 495 
degrees, above which temperature the chill- 
ing must take place. This was actually 
tried with a chilled casting of the alloy 
mentioned. The result was an increase 
in tensile strength of forty-eight per cent 
and an increase in elongation of two per 
cent. Nearly the same results were ob- 
tained with castings in sand, wire, sheet 
and rods. It has been found that the tem- 
perature of recalescence rises with the 
increase of copper content, being 485 de- 
erees with one per cent of copper, and 
540 degrees with thirty per cent of cop- 
per. The rate of increase in the tem- 
perature of recalescence is less with higher 
percentages of copper.—Abstracted from 
the Engineering Times (London), Janu- 
ary 2. 
< 


The Nature of y and X-Rays. 


A reply is made here by W. H. Bragg 
to a criticism made by Mr. Barkla of the 
formers hypothesis that the y and X-rays 
consist mainly of neutral pairs. Mr. 
Barkla has made some experiments bear- 
ing on this suggestion, in which he 
measured the amount of scattering of 
N-ravs in different directions, and he 
found that his experiments are more in 
accord with the ether-pulse theory than 
the one mentioned above. Mr. Bragg has 
again returned to the matter and here de- 
seribes some experiments which he believes 
are in agreement with his first statement. 
He has been comparing the secondary 
radiations issuing from the two sides of a 
plate through which y-rays are passing. 
According to the ether-pulse theory, the 
radiations from the two sides of the plate 
should show complete symmetry, provided 
the rays have not been appreciably ab- 
sorbed on the way through. Secondary 
radiations, whether material or not, orig- 
inated in an atom by a passing pulse are 
just as likely to go backward as forward. 
On the other hand, if the y-ravs are ma- 
terial, it is possible that the secondary 
radiations on the two sides of the plate 
should be different. The author has found 
that there is a remarkable want of sym- 
metry. and he believes that this is fatal 
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to the ether-pulse theory. His experi- 
ments have also shown that the cathode 
radiations from a given stratum of matter 
transversed by y-rays possess’ momentum 
in the original direction of the motion of 
the rays, and this shows the rays are ma- 
terial. The experiment consisted in pass- 
ing a pencil of y-ravs along the axis of a 
cylindrical ionization chamber. Thes 
rays first pass through a centimetre of 


lead and then through a pair of plates 


which can be inverted. Such a pair may 
be made of a lead plate one millimetre 
thick and a carbon plate one centimetr 
thick. These form one end of the chan- 
ber. It will then be found that there is 
more current through the chamber when 
the carbon plate is next to it and the 
emergent secondary rays are produced in 


the carbon, than when the lead plate is 


next the chamber. The reverse condition 
is found when the plates are placed at the 
other end of the chamber, in this case the 
incident secondary ravs being greater than 
the other. The differences are large, of 
the order from ten to sixty per cent, de- 
pending upon the experiment. From these 
results the author concludes that the 
y-ravs are material, as are also certain 
X-ravs.—A bstracted from Nature (Lon 


don), January 23. 
< 


The Electrical Equipment of a Modern 
Engineering Works. 

A somewhat detailed description i 
given here of the electrical equipment of 
the iron works of J. E. Hall & Company. 
Dartford, England, which have recent 
been converted from steam and gas powt! 
to electric driving. The change was car- 
ried out entirely by the company’s own 
force. and was accomplished without inter- 
fering in any way with the operation af 
the works. In the boiler room of the gn- 
crating station there are two Lancashire 
boilers provided with superheaters. The 
fved-water is passed through a softening 
plant and the condensed water th rough an 
oil separator and economizer. In the er 
gine room there are two three-cylinder. 
compound, high-speed engines, each rate! 
at 350 horse-power at 300 revolution: à 
minute, each direct-connected to a Cnr 
pound-wound generator, rated at 250 kilo- 
watts, direct-coupled to a motor which 
obtains its- power, from \the Dartford sup 
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ply system. This is used mostly for night 
work when the generating plant is shut 
down, In addition, there is a twenty-one- 
kilowatt motor-generator set used for the 
same purposes when the load js light. 
Both of these sets are arranged so that 
when necessary they can deliver power to 
the city supply system. As a good deal of 
current is required for welding purposes, 
three motor-generator sets provide for 
this. One of these is a fifty-kilowatt 
motor-generator set, the generator deliver- 
ing single-phase current at 350 volts, fifty 
eveles. A heavy flywheel is attached to 
this unit to equalize the load on the power 
station. The other two motor-generator 
sets are each rated at thirty-five kilowatts 
and arranged to run in parallel, when 
necessary, with the fifty-two-kilowatt gen- 
erator for furnishing the current for large 
welding operations. An elaborate switch- 
board and distributing system have been 
provided for securing great flexibility of 
control of the equipment. All of the wir- 
ing is colored to distinguish between the 
different leads—the positive direct-current 
wires being enameled red, the negative 
wires black, while the alternating-current 
wires are blue and white. This arrange- 
ment makes the tracing out of the cir- 
cuits simple and facilitates work on the 
wiring. There are 130 motors used 
throughout the plant, many of them for 
individual driving and some of them for 
group driving.—Abstracted from Elec- 
trical Engineering (London), Febru- 
ary 23. 
< 


Wireless Telegraphic Work in the 
French Navy. 

Nome striking results of the work done 
by the French Navy in developing a suit- 
able system of wireless telegraphy for use 
on the vessels of war are described here. 
The French Navy has been at work in this 
field ever since the practicability of wire- 
less communication was demonstrated, but 
in 1906 the government established a 
special commission for studving this 
branch of the service. The instruments 
now in use on the French vessels have been 
made at the French telegraph factory, 
with the exception of the generators and 
transformers, which have been purchased 
from private companies. Four recent in- 
stallations on men-of-war have been made 
which have accomplished the remarkable 
records referred to above. Each equip- 
ment consists of a motor-generator rated 
at about five horse-power. Usually in- 
direct excitation of antennwe is employed, 
while the systems have been arranged so 
that any of the known detectors may be 
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used. Until these installations were made 
the maximum distance of transınission 
which had been covered was about 200 
miles. By means of these equipments, 
however, the distance has been increased 
to nearly 500 miles in regular service, 
while occasionally messages have been 
transmitted over distances of about 850 
miles, one-half of which was across land. 
An interesting result of these experiments 
has been the ease with which communi- 
cation has been maintained at the station 
on the Eiffel Tower. The wave-length of 
this station is about 1,700 yards, while 
that of the men-of-war is 600 vards only, 
being about one-third of the other. Thus 
the third harmonie of the Eiffel Tower 
radiations alone is effective in sending the 
signals. Much progress has also been 
made in tuning the various equipments. 
Two of the men-of-war were sent ahead 
side bv side for about 300 miles from two 
other vessels, which were separated by 
about thirty miles. With this arrange- 
ment it was found that either of the two 
vessels in the lead could communicate with 
either of those in the rear without any 
disturbance from the other. No inter- 
ference whatever took place. It is thought 


_that one reason for the great success of 


these equipments lies in the small size of 
the apparatus which, on this account, 
exerts but little damping effect on the 


radjations.—Translated and abstracted 
from L Eclairage Electrique (Paris), 
January 18. 

< 


Water for Economical Steam 
Generation. 

The effect of the quality of the water 
employed for producing steam in central 
stations upon their economical operation 
is discussed here at some length by J. C. 
William Greth. Rain water or melted 
snow are the purest natural supplies, fol- 
lowing which are the waters of creeks. 
rivers and lakes. Well water is not so 
good. Verv few natural supplies of water 
may be fed into a boiler without loss 
from the following causes: Waste of fuel 
due to seale, reducing the efficiency of the 
boiler; loss due to labor required for 
cleaning heaters, piping and boilers: extra 
investment in boilers to make up for those 
out of service: cost of boiler compounds: 
increased repairs due to the effect of the 
scale; loss of heat when cooling a boiler 
for cleaning; reduced efficiency of heaters 
and economizers; loss due to cost of city 
water over pumping and softening an 
available supply ; cost of cleaning machines 
and loss of efficiency of earning power of 


improved furnaces. The formation of 
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scale in a boiler is due to two causes. At 
the increased temperature the water loses 
its power of holding in solution scale- 
forming substances, and evaporation of 
pure water concentrates the impurities 
of the water in the boiler until it becomes 
supersaturated. Exhaust and live-steam 
heaters are now used for precipitating 
these scale-forming substances in the 
heater, but these devices only partially 
accomplish their removal. The use of a 
heater as a purifier interferes with its 
proper performance as a heater, rendering 
it less efficient. Surface condensers are 
frequently used to return the condensed 
water to the boilers, thus maintaining a 
soft supply, but this arrangemgnt intro- 
duces the objection that oil is contained 
in the feed-water, and may damage the 
boiler, as it interferes with the efficiency 
of the condenser. The ideal method of 
purifving boiler feed-water is that which 
brings about the removal of the scale- 
forming and corroding substances by 
chemical treatment. There are two dis- 
tinct types of such systems, the intermit- 
tent and the continuous, either of which, 
when properly designed and operated, 
gives a soft, clear boiler feed-water, For 
the best results the following are the re- 
quirements, which are all met by the inter- 
mittent system, and approximately all by 
the continuous system. The chemical treat- 
ment should be accurate, the agents thor- 
oughly mixed with the water, the chem- 
ical reaction should be accelerated by 
thorough mixing and by heating the water 
if necessary, the reaction should be com- 
plete, the sedimentation should be rapid, 
and is brought about generally by stirring 
up the sludge in the water, and clarifica- 
tion should be perfect, which requires suf- 
ficient time for sedimentation. The 
author then gives some figures showing 
the effect of purifving the water for two 
power plants, each containing four 125- 
horse-power boilers. One plant employed 
eity water, which was good; the second 
plant first depended upon well water and 
later added a softening plant. The ex- 
pense Involved in the use of well water is 
about ten per cent less than that for the 
city water, but after the softening appa- 
ratus had been added, the expense for 
water in the second station was about 
forty per cent less than that at the station 
using city water, Statistics of the coal 
consumption at the second station before 
and after installing the water-softening 
plant show a saving of about twenty per 
cent of the fuel due to this apparatus.— 
Abstracted from the Engineering Maga. 
zine (New ork), February. 
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The Westinghouse Post-Brake 
Type SP for Rolling-Mill 
Service. 


The latest addition to the Westinghouse 
Electric and Manufacturing Company’s 
list of apparatus for rolling-mills is an 
improved brake, specially designed to 
meet the severe requirements of motor 
work in iron and steel-mill service. It 
is of the solenoid post type, designed as 
Westinghouse post-brake type SP. 

It is simple in construction, liberal in 
design and effective in operation. Tts 
principal members are a brake-wheel and 
two friction shoes, which are mounted 
within a structural frame supported by a 
steel base, being controlled by a heavy 
steel spring and a solenoid in a cast-steel 
frame, which completely encloses the coil. 
The brake is built entirely of cast iron 
and steel. Cast iron is used in the wheel 
and shoes, where its better wearing quali- 
ties and cheapness of renewal make it 
preferable. The shoes and wheel are oper- 
ated perfectly dry, and cast iron is found 
also to be the best for metallic surfaces 
unlubricated. The wear on the wheel is 
about one-sixteenth of that of the shoe. 
The maintenance cost is low, and all re- 
pair parts are easily made in any repair 
shop. The open construction permits easy 
inspection of all parts. 

The shoes are clamped to the wheel dur- 
ing the brake period by means of a steel 
spring, and are released by the solenoid. 
The full force of the brake is applied at 
the moment of contact between the shoes 
and the wheel, and as soon as contact is 
made the spring ceases to contract; therc- 
fore the braking force never gets beyond 
its normal value and the stress on the 
brake parts and motor shaft is much less 
than in the case with ordinary brakes. 

There is practically nothing in connec- 
tion with the brake to get out of order, 


and the only attention needed is an occa- ` 
sional adjustment to take up the play due | 


to the iron of the shoes. All parts need- 
ing adjustment are easily accessible. No 


lubrication of either shoes or wheel is- 


required. 

In the design of the brake special at- 
tention has been paid to heating tenden- 
cies, and ample provision made to counter- 
act their effect. The rim of the wheel is 
corrugated on the under side for the 
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double purpose of increasing its strength 
and giving the maximum radiating sur- 
face. 

The arms are numerous and curved to 
permit an expansion of the rim due to 
heating, without producing undue stresses 


Fic. 1.—FRONT VIEW OF WESTINGHOUSE TYPE 


SP BRAKE. ` 
A—Wheel. B--Shoe. C—Beam. D—Compression 
member. E—Tension member. F—Casing-enclosed 


solenoid. G—Motor frame supporting the brake. H— . 


Connecting rod. I—Screw for adjusting clearance. 
J—Screw to take up wear of shoe. —Nut for adjust- 
i travel to beam. O-— Pressure Spring. P—Fulcrum 
of lever. 


in the arm or rim. On each side of the 
arms and extending from the hub are 
vanes, which produce a current of air di- 
rected against the corrugations inside the 
rim while the wheel is running. This 
increases the radiation of heat generated 
and keeps the heat away from the motor 
bearing. 

The shoes are of cast iron with a solid 
thick face to permit long wear. On the 


Fig. 2.—WeEstTINGHOUSE Type SP BRAKE. 


rear of the shoe is a series of narrow ribs, 
which strengthen it and increase the radi- 
ating surface. 

In operation the shoe is free to turn 
on a pivot and find a true seat on the 
wheel. -The pressure against the wheel is 
thus uniformly distributed and unusual 
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wear in any one part of the shoe is pre 
vented. 

The magnet is of cast steel, the frame 
completely enclosing the coil. It is piv- 
oted at the base, which prevents any ten- 
dency to bind as it follows the wear of the 
shoe. 

The coil may be either series or shunt 
wound for a direct-current circuit of 110, 
220 or 500 volts. The series winding is 
preferable to the shunt due to its quicker 
action, and is considered as standard. The 
series coils will release the brake at 0.6 
of the full-load current of the motor, and 
will hold it open at 0.1 full-load current. 

The brake is secured to the motor by 
means of suitable brackets, which may b 
made integral with the motor frame when 
so specified. This arrangement is strongly 
recommended, as it precludes all possibil- 
ity of the brake ever getting out of align- 
ment. 

These brakes are at present made in five 
sizes for twenty-five, fifty, seventy-five, 
100 and 150-horse-power motors, and may 
be applied to any type of motor used in 
mill or crane service. 

PEE EPEE 


Pennsylvania Railroad Places 


1908 Rail Order. 


Definite orders for steel rails have been 
placed by the Pennsylvania Railroad with 
steel manufacturers for 55,000 tons, to 
be delivered during 1908. These, in addi- 
tion to 30,000 tons left over from 190, 
will give the company 85,000 tons for us 
this year. 

These rails will be rolled under entirely 
new specifications. In view of the increas 
ing severity of road service and the rec 
ognized necessity for developing an im- 
proved steel rail, the Pennsylvania Rall- 
road has for some months been conducting 
an exhaustive examination of the entire 
art and practice of rail manufacture. A 
committee of experts—representing nt 
only the railroad but two of the important 
steel manufacturers—was appointed by the 
Pennsylvania system last summer to m 
a special study of the subject. 

The series of experiments undertaken 
were probably unprecedented in their com- 
pleteness and in the importance of the 
scientific data which they supplied. The 
rail sections are believed to be a distinct 
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improvement upon those hitherto in use on 
the Pennsylvania system. 

Most important of the features of the 
new specifications is the placing more upon 
the manufacturer the responsibility for the 
character of the rail produced. The com- 
pany recognizes that it is merely a pur- 
chaser—not a manufacturer. Considerable 
latitude is, therefore, to be allowed in the 
methods of manufacture utilized so long 
as the result is a sound rail. The company 
has devised tests of a character so ex- 
acting that it is made very much to the 
interest of the manufacturers to discard 
all material of the soundness of which 
there is any doubt. 

No specification, for example, is made as 
to the amount which shall be sheared from 
the end of the bloom formed from the 
top of the ingot. The problem of a proper 
discard has been discussed very freely by 
the different societies which have been 
considering rail specifications. Various 
percentages have been proposed—a discard 
of twenty-five per cent having the greatest 
number of advocates. The Pennsylvania 
Railroad feels, however, that in the pres- 
ent state of the art, at any rate, the re- 
sponsibility for a proper discard should be 
left with the manufacturer. 

The new specifications also provide that 
rails shall be free from “injurious” me- 
chanical defects and flaws. This differs 


from the old specifications in that no at- 
tempt has been made to describe the par- 
ticular defects or flaws that will cause 
the rejection of rails. It is not considered 
wise to attempt to classify in the specifica- 
tions the relative importance of defects, 
but it is specified that no rails will be 
accepted that contain defects or flaws 
which in any way impair their strength. 

In connection with this order the agree- 
ment arrived at by the various stcel-rail 
manufacturers is interesting. E. H. Gary, 
of the United States Steel Corporation, is 
quoted on this subject as follows: 

“An agreement has been reached by the 
steel rail manufacturers and many of the 
railroads regarding a new form of rail, and 
the specifications agreed upon provide for 
a heavier rail with an improved section. 
The additional cost, if any, is to be borne 
by the purchaser.” 
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Fire in the Trenton (N. J.) Plant 
of the Roebling Company. 
One of the wire-rope shops of the John 

A. Roebling’s Sons Company, at Trenton, 

N. J., was destroyed by fire on February 

5, involving a loss of about $200,000. The 

shop will be immediately rebuilt and no 

difficulty is expected to mect the present 
demand for wire rope, or through addi- 
tional facilities to meet the increased de- 
mand which will naturally come on within 
a short time. 


ELECTRICAL REVIEW 


The Electric Drive in a Hard- 
ware Factory. 

The popularity of the electric motor 
drive is due in no small part to the gen- 
eral satisfaction that has attended the 
use of squirrel-cage induction motors. 
Simple and rugged in construction, reli- 
able and efficient in operation, they are 
remarkably free from the operating dif- 
ficulties that attend the use of the more 
sensitive commutator motor. Manufac- 
turers, realizing these as well as the fur- 
ther advantages pertaining to the use of 
the electric-motor drive as a whole, now 
specify electric motors for power purposes 
when contemplating the erection of a new 
plant or the enlargement of the old. 

A notable example of the application af 
the induction motor drive to the solving 
of power problems in a modern manufac- 
turing establishment is found in the fac- 
tory of the O. M. Edwards Company, of 
Syracuse, N. Y. This company is an ex- 
tensive manufacturer of hardware special- 
ties used in both the steam and electric 
railroad trade, such as window and exten- 
sion platform trap-door fixtures, steel 
window sash, moulding, ete. Formerly 
the company purchased power from the 
Syracuse Lighting Company, using 500- 
volt, direct-current motors for driving the 
wood and metal-working machinery. The 
company was so Well satisfied with elec- 
tric-motor drive that when the factory 
was enlarged an isolated alternating-cur- 
rent plant was installed, together with a 
complete induction-inotor equipment. 

The generating equipment consists of a 
Sweet straight-line engine direct connect- 
ed to a 220-volt, seventy-kilowatt, sixty- 
cycle, three-phase generator. The gen- 
erator is of the revolving-field type built 
by the General Electric Company. A tap 
is brought out from the neutral point of 
the generator winding for incandescent- 
lighting purposes. 

The motors are of the standard Gen- 
eral Electric squirrel-cage type, the total 
capacity installed being a little over 100 
horse-power, The method of drive is what 
is commonly known as the group drive, 
the motors being suspended on platforms 
from the ceiling. In each machine room 
the machines are assembled in four groups, 
a motor in each corner of the room driv- 
ing separate line shafting, from which 
machines are belt driven. Starting com- 
pensators are placed conveniently near to 
the motors, 

This model factory is modern in every 
respect. Special attention has been given 
to the arrangement of machines, with the 
result that a minimum of time is lost be- 
tween the different stages in the manu- 
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facture of the product. The wiring is all 
conduit work and adds considerably to 
the finished appearance of the interior. 
The entire electrical equipment has 
been in operation continuously eleven 
hours per day for over a year without any 
operating trouble whatever, and the high 
terms of indorsement in which the O. M. 
Edwards Company speaks of the electric 
drive is but one indication of the univer- 
sal praise accorded the electric motor in 
the economic consideration of power prob- 


lems. 
—_—__-»@.——__—. 


Formal Opening of the 
Hudson River Tunnels. 
Plans are being made for the formal 
opening of a part of the Hudson River 
tunnel system on February 25. It is ex- 
pected that Governor Hughes, of New 
York, and Governor Fort, of New Jersey, 
will participate in the ceremonies, as well 
as representatives of the cities of New 
York and Hoboken, and various civic or- 
ganizations in New Jersey. The tubes to 
be opened are operated by the Hudson & 
Manhattan Railroad, run from Hoboken, 
N. J., to Sixth avenue and Nineteenth 

street, New York city. 

The finished section of the Hudson tun- 
nels is a double-track railroad from Sixth 
avenue and Nineteenth street to the river, 
where the tracks run through tubes. The 
stations, which will be opened to the pub- 
lic after the official opening ceremonies, 
are at these points: Christopher and Green- 
wich streets, connecting with the Ninth 
avenue elevated; Christopher street and 
Sixth avenue, connecting with the Sixth 
avenue elevated; Fourteenth street and 
Sixth avenue and Nineteenth street and 
There are also stations at 
Twenty-third, Twenty-eighth and Thirty- 
third streets, but for the present trains 
will not run above Nineteenth street. A 
terminal structure is soon to be built on 
the west side of Sixth avenue, between 
Thirty-second and Thirty-third streets. 

Hizht-car trains will be run, and the 
time from Hoboken to Sixth avenue and 
Nincteenth street will be twelve minutes. 
The trains can make the run in seven 
minutes without much trouble. The fare 
will be five cents. 

The platforms of the stations are go con- 
structed that passengers may enter while 
others leave the cars. The cars have doors 
in the middle as well as at each end. The 
platforms on which the passengers leave 
the cars are separate from those on which 
they will enter. The car doors are so oper- 
ated by compressed air that the train can 
not leave until the doors! have all been 
closed, | 
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RAPID COFFER-DAM EXCAVATION. 


BY CHARLES M. RIPLEY. 


The Economy Light and Power Com- 
pany is constructing the foundations for 
a 10,000-horse-power hydroelectric plant 
at the point where the Desplaines River 
empties into the Kankakee River, the two 
forming the Illinois River. After the 
completion of the dam it is the opiion 
of the engineers that a full seventeen- 
foot drop will be gained which together 
with a flow of 10,000 cubic feet per second 
will be employed for the generation of 
electric power which will be marketed 
largely in Joliet, Il. 

In the month of August, 1907, J. O. 
Heyworth, the general contractor, began 
to move his construction plant by fifty- 
ton barges down the Illinois and Mich- 
igan Canal, hauled by a twenty-four- 
horse-power Barber Brothers gasolene 
launch. In a period of three months’ 
time the following work was done: A 
camp was built for the accommodation of 
about 200 men, a 7,000-yard U-shaped 
levee, which we will call coffer-dam No. 
1, was thrown up; 5,500 yards of rock 
were also excavated from the power-plant 
site and placed in the cribs of the coffer- 
dam No. 2 beyond the levee, and the 
work pushed nearly to completion in 
about three months’ time. The con- 
tractor’s plant is described as follows: 
A Lidgerwood eight-and one-quarter-by- 
ten-inch hoisting engine at the side of the 
canal with a guy derrick for the unload- 
ing of the heavy machinery from the 
barges. This engine and derrick were also 
used in connection with the unloading of 
the barges of crushed stone, and a one-yard 
Hayward clam-shell bucket unloads three 
180-ton barges in fourteen hours; thus 
all trucking to the job was eliminated. 

An industrial railway enters the site 
of the excavation at the northeast corner 
in the form of a single track. It is 
fanned out into eight tracks on which 
Western dump cars carry out the exca- 
vated material, which is silt, glacial drift 
and sandstone underlying about nine feet. 
At the top of a ten per cent grade the 
single track runs level for about thirty 
feet, at which point an eight-and-one- 
quarter-by-ten-inch Lidgerwood double- 
drum, double-cylinder hoisting engine is 
located with the drums facing down the 
track. Two cables extend down into the 
excavation and thus one hoisting engine 
with one engineer attends to the removal 
of the material and is capable of moving 
two trains of six cars up or down the 
grade at the same time. After the cars 
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get on the level track teams of horses 
haul them to the spoil bank. 

One of the most interesting features of 
the work was the way the Page drag- 
scraper-excavating bucket was used both 
to run the levee around coffer-dam No. 1 
and also to assist in filling cribs in coffer- 
dam No. 2. In the earlier stages of the 
work the two Page buckets, with their 
accompanying engines and derricks, were 
the first pieces of apparatus to begin ex- 
cavation. The machines traveled on a 
track laid just within the limits of the 
excavation. In one operation dirt was 
dug, lifted and after the machine made 
a quarter turn, earth was dumped just 
beyond the excavation limits, making 
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Rand inch-and-a-half steam drills were 
used, and, decidedly heavy blasts were em- 
ployed during the noon hour and after 
the end of the day. In that part of the 
excavation which was beyond the reach 
of the Page drag bucket, teams and 
scrapers were used and some pick-and- 
shovel work was done. 

Four types of coffer-dam and levee con- 
struction were used. Type 1 was used run- 
ning at approximately right angles to the 
Desplaines River for a distance of 120 
feet back from the edge of the stream. 
Two-by-eight timbers were driven 
three feet into the ground, the joint 
broken and a top walling piece of three 
by-six timber spiked to it, after which 
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levee on three sides. Later these machines 
were run nearer the centre of the exca- 
vation and again, in one operation, they 
dug, hoisted and dumped as follows: The 
same one-yard special power-scraper 
bucket strung from the forty-foot boom 
of the derrick dug out the silt and glacial 
drift, part dry and part wet, and dropped 
part into the industrial cars and part was 
upset in.a pile where laborers with wheel- 
barrows conveyed the dirt to make the 
earth fill in coffer-dam No. 2, further out 
in the river. Seven thousand yards of dirt 
and 5,000 yards of rock were excavated 
in a little less than two months and placed 
either in the spoil bank or in the coffer- 
dam. Thus excavated material from 
coffer-dam No. 1 was used in construction 
of coffer-dam No. 2 as well as making 
levee around coffer-dam No. 1. 

In the rock excavation four Ingersoll- 


coffer-dam. 


EMERSON STEAM PUMP IN SumMP HUNG IN A DiFFICULT PLACE. 


the earth fill was dumped on either side. 
Type 2 was used on the down-stream side 
of the coffer-dam for a distance of 110 
feet out from the edge of the stream. Type: 
3 and 4 were used on the up-stream face of 
the coffer-dam where the full force of the 
fifteen-mile-an-hour current strikes it and 
also on the sides where the scouring effec! 
of the stream is most dangerous. It is it- 
teresting to note that on the up-stream face 
of the coffer-dam, the level of the water 
is three and one-half or four feet higher 
than on the down-stream face, owing t0 
the banking up of the water as it strikes at 
high velocity. The rock cribs are on both 
sides of this most critical point in the 
These were built of heavy 
green maple, which almost sank as 800? 
as launched in the stream above thelr 
final location. Three one-and-one-quarter 
inch manila ropes-were used 10 gradually 
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locate cach coffer-dam in place as the heavy 
current carried them down stream, one by 
one, into place. 

As a further precaution against the de- 
struction by the combined static and veloc- 
ity heads of the water, a row of one-and- 
one-half-inch holes was drilled just in- 
side of the up-stream side of the coffer- 
dam. Jron rods were driven into these 
to further act as an anchor to the stone 
cribs and prevent their being slid out of 
place. 

It will be noted that the top of the 
coffer-dam is at about elevation seventy 
(Hennepin data) and that the excavation 
will be carried down to elevation thirty- 
six, or twenty feet below the average bot- 
tom of the river and twenty-four feet be- 
low the low-water level. It will thus be 
seen that the pumping problem is a very 
serious one. As yet coffer-dam No. 2 has 
not been drained since it is hardly com- 
pleted. The U-shaped levee, however, 
which encloses coffer-dam No. 1, an area 
of about 50,000 square feet, is now at a 
level of about elevation forty-six, or four- 
teen feet below the present level of the 
river. The contractor, as shown in the ac- 
companying sketch, has hung ene No. 3 
and one No. 4 Emerson steam pump 
from A frames, which have kept the exca- 
vation dry. During the drilling for blast- 
ing it frequently happened that sub- 
terranean springs were tapped and upon 
the withdrawal of the drill little one-and- 
one-half-inch geysers would spurt out, 
further complicating the pumping prob- 
lem. The accompanying photograph 
shows one of the pumps operating with 
part of a strainer exposed above the 
surface of the water and taking air at 
every gulp. 

The water power to be developed at 
this hydroelectric plant is supplied both 
by the regular flow of the Desplaines 
River and also by that of the Chicago 
Drainage Canal. This is made possible 
owing to the fact that the drainage canal 
discharges into the Desplaines River at 
a point above the location of the dam. 
In addition to this there is to be con- 
siderable storage of water above the power 
plant owing to the fact that the neck of 
land between the Desplaines and the Kan- 
kakce rivers wil] be turned into a reservoir 
by means of continuing the concrete dam 
now under process of construction, or in 
the form of a 500,000-cubic-yard levee 
reaching over toward the Kankakee River. 

The rest of the contractor’s plant con- 
sisted of two forty-horse-power vertical 
boilers, one for supplying the steam drills 
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and the other for supplying the two 
Emerson pumps. 

The equipment can be brietly summar- 
ized as follows: 

Three eight - and - one - quarter - by-ten 
double-drum, double-cylinder Lidgerwood 
hoisting engines. 

One nine-by-twelve Lambert 
drum engine. 

One seven-and-one-half-by-ten Lambert 
double-drum engine. 

Three Emerson steam pumps. 

One Hayward clam-shell bucket, one- 
vard capacity. 

Two Page & Schnable one-vard scraper- 
excavator bucket and derricks. 

Four Ingersoll-Rand steam drills. 

Two vertical boilers, about forty horse- 
power each. 

Universal Portland cement. 

Three Smith mixers. 

One  fifteen-ton locomotive crane, 
Browning Engine Company, of Cleveland. 

Two fifty-ton barges. 

One — twenty-five-horse-power Barber 
Brothers gasolene tow-hoat made seventy- 
seven round trips, thirtv-four miles each, 
in eighty days, towing fifty-ton barge, 
locking through four locks each trip. 

The engine has three cylinders, six and 
one-quarter by six and one-half-inch 
stroke, two-cycle; storage battery, six 
volts. 


double- 
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Government Copper Returns. 

According to government reports the 
value of copper in all forms, not including 
ore, exported from the United States dur- 
ing 1907 exceeded $100,000,000. Ship- 
ments of ingots, bars, plates and old cop- 
per, which form the bulk of exports, were 
valued at $91,912,185. The vear's ship- 
ments totaled 508,929,401 pounds, a gain 
of 50,000,000 pounds over the previous 
vear. This is a falling off. however, from 
the record shipments of 535,000,000 
pounds in 1905. 

A total of 61,000,000 pounds of ore and 
matte, valued at $9,158,343, was imported 
last year, as compared with 49,000,000, 
valued at $6,796,696, in the previous vear. 

ae T 
The General Meeting of the 

Electrical Committee of the 

Underwriters’ National Elec- 

tric Association. 

The general meeting of the electrical 
committee of the Underwriters’ National 
Electric Association will be held on 
Wednesday and Thursday, March 25 and 
26, at the rooms of the New York Board of 
Fire Underwriters, 32 Nassau street, New 
York citv. The electrical committee is 
composed of F. E. Cabot, chairman; W. A. 
Anderson, G. E. Bruen, H. C. Eddy, E. A, 
Fitzgerald, J. C. Forsyth, C. H. Hil, 
H. O. Lacount, Dana Pierce, William Mce- 
Devitt, A. M. Schoen and C. M. Goddard. 
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American Civic Association 
Renews Its Fight to Pre- 
serve Scenic Niagara. 


The campaign to preserve the scenic 
features of Niagara Falls has been re- 
opened by the American Civic Associa- 
tion. The Burton law, passed in 1906, and 
operative for three years, limits to 160,000 
horse-power the energy which may be taken 
from the Niagara River. Demands are 
being made on behalf of commercial in- 
terests to permit the diversion of more 
water from the river above the falls. The 
officers of the American Civic Association, 
J. Horace McFarland, Clinton Rogers 
Woodruff and William B. Howard, have 
presented several propositions to the Presi- 
dent, and will later make similar argu- 
ments to Congress. 

It is proposed to extend the Burton act 
for a further period of ten years. ‘The 
Civic Association presents a plan which 
provides that the publie ownership of the 
shores of the Niagara River should be ex- 
tended to include everything between the 
head of the rapids and the end of the 
vorge, this control to extend everywhere 
far enough back from the brink to permit 
the maintenance of a permanent belt of 
forest trees suflicient to screen from the 
scenery of the river all the factories, 
houses and hotels and other structures 
upon adjacent private land; and that in 
future, structures necded in the develop- 
ment or utilization of power should be 
erected out of sight behind the enclosing 


belt of trees. 
— [ea 


St. Lonis Electrical Show. 

The first St. Louis annual electrical 
show will be held at the new First Regi- 
ment Armory, St. Louis, Mo., under the 
management of the Trades Exposition 
Association, Limited, from April 18 to 
April 25. It is announced that diplomas 
will be awarded for the best displays and 
for the most unique inventions. It is ex- 
pected that the Missouri and the Illinois 
Independent Telephone associations, the 
Missouri Electrical Contractors’? Associa- 
tion and the Missouri Electrice Light, 
Street Railway and Gas associations will 
hold conventions during this electrical 
week. 

The Union Electrice Light and Power 
Company will make a display of house 
lighting, and will fix up a cottage fitted 
with all conveniences in the form of uten- 
sils for the utilization of electricity for 
heating and cooking. l 
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Hydroelectric Plants for 
Tokio, Japan. 

The first 60,000-volt hydroelectric plant 
in Japan has just been put into service 
with signal success after having passed the 
rigid inspection which is required by the 
Japanese Government of all electrical in- 
stallations. Power is obtained by im- 
pounding the Ugigawa River, a narrow 
and swift but deep river such as is often 
found in the mountainous portions of the 
Flowery Kingdom. The normal capacity 
of the main station is 18,000 kilowatts, 
and is furnished by six 3,000-kilowatt, 
fifty-cycle, 6,600-volt water-wheel-driven 
alternators. 

The generator voltage is stepped up to 
the line voltage of 60,000 volts through 
three banks of three each single-phase, 
water-cooled, 2,000-kilowatt transformers, 
at which potential it is transmitted twen- 
ty-five miles to the Waseda substation 
just outside the city of Tokio. In this 
substation water-cooled transformers of 
1,800 kilowatts each step down the line 
voltage to 11,000 volts, at which potential 
it is transmitted underground through 
lead-armored cables to eleven distributing 
substations situated in various parts of 
the city. i | 

In each of these smaller substations oil- 
cooled transformers of 250 kilowatts’ ca- 
pacity step the voltage down to 2,000 
volts, the line potential of the city cir- 
cuits. The territory immediately sur- 
rounding the Waseda substation is also 
fed with low-voltage current for light and 
power purposes. 

The entire transformer, regulating and 
controlling equipment, consisting of 
eighteen water-cooled and fifty-four oil- 
cooled transformers, eighty-one single- 
phase induction-feeder regulators and 149 
switchboard: panels, was furnished by the 
General Electric Company, as was also the 
lead-armored cable. 

Another important Japanese hydroelec- 
tric development is described by United 
States Consul-General H. B. Miller, of 
Yokohama, who furnishes the following 
information respecting this proposed 
hydroelectric plant: The Minister of 
Home Affairs, on December 6, last year, 
granted a license to the Anglo-Japanese 
Oi-gawa Hydroelectric Power Company 
to establish a system of electrical supply 
for Shizuoka and other cities on the To- 
kaido, for which purpose the water power 
of the cataracts of the Oi River is to be 
used. The company is laying plans to 
develop 66,000 horse-power at Tamochi- 
mura, about 27,000 horse-power at a point 
between Ikama-mura and Hambaraumechi 
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and about 8,000 horse-power at Uchina- 
kubi. The second and third-mentioned 
powers are to be developed first, and the 
constructions, it is thought, will be started 
in 1908, the estimated cost being $5,000,- 
000. Work on the largest plant will be 
postponed for some time. ‘The company 
has a capital of $5,250,000, half sub- 
scribed for British and half for Japanese 


promoters. 
— ea 


Adopts Third Rail. 


Frank J. Sprague has received con- 
firmation by cable from M. Bertrand, 
Administrator of Traction and Material 
for the Belgian State Railways, that after 
long investigation it has been decided to 
adopt direct current and the third rail for 
the initial electric railway equipment at 
the Pare de Laeken, near Brussels. 

This decision was made in accordance 
with the recommendations of a report by 
Em. Uytborck, electrical engineer of the 
government railways, who some months 
ago visited the United States, and spent 
considerable time investigating the opera- 
tion of installations, visiting various man- 
ufacturing companies and fully acquaint- 
ing himself with the state of electrifica- 
tion in this country. 

License has been taken on behalf of 
the Belgian Government to use the Wil- 
gus-Sprague type of protected third rail, 
and orders for much of the necessary 
material have already been placed in this 


country. 
— 0 


Ohio Public Utility Law. 


The Shuler Publie Utility Commission 
bill, as introduced in the House at Colum- 
bus, Ohio, provides for a commission of 
five members appointed by the governor 
for five years, each to receive a salary of 
£10,000 a year. The governor may remove 
for malfeasance or misfeasance in office 
after an open hearing. The bill provides 
that only indeterminate permits shall be 
given, to run as long as the corporation 
abides by regulations of the commission 
and by the ordinances of the city. The 
service must be adequate and charges just 
and reasonable. : 

Every corporation must agree to joint 
use, and if two corporations can not agree 
on terms the commission has power to pre- 
scribe them. Its decision may be reviewed 


-by the courts. 


The commission has power to fix values. 
Books and accounts must be open for in- 
spection by the commission. Information 
in the possession of the commission shall 
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be public except that it may withhold the 
same for a period of sixty days. 

Every public utility corporation must 
file schedules showing rates, tolls, ete, No 
change may be made in rates except on 
consent of the commission, It must in- 
vestigate every complant made by twenty. 
five electors when rates, tolls, etc, are 
called unreasonable, discriminatory oF are 
insufficient and inadequate. Decisions in 
such cases are subject to review by the 
courts. 

Important features of the bill are those 
dealing with the granting of permits and 
with municipal ownership. Companies 
now operating under grants will not be 
affected during the life of existing fran- 
chises. 

The initiative for indeterminate grants 
rests with the council, If granted, twenty 
per cent of the electors may petition for 
review by the commission. Granted by 
the commission, the franchise shall not be- 
come operative for sixty days, and twenty 
per cent of the electors may petition for 
referendum. 

Where an indeterminate grant has been 
made to one company no permit shall be 
granted to another company unless there 
is first secured from the commission a 
declaration that there is a necessity for 
competition. | 

The council may, by two-thirds vote, de 
cide for municipal ownership. The ques- 
tion is then submitted to the electors, and 
must get approval of sixty per cent of 
those voting. | 

The commission has power to fix raies 
of telephone, electric lighting and gas com- 
panies and interurban railways, and power 
to regulate the issuance of stocks and 
bonds. 

The bill abolishes operation of the con- 
sent law on streets where lines have existed. 

— 0 


Civil Service Examinations 
for New York State and 
County Service. 

The New York State Civil Service 
Commission will hold examinations on 
March 7 for the following positions: As- 
sistant inspector of gas, Public Service 
Commission, $1,080; engineering in- 
spector, state architects office, $2,250 
and traveling expenses; tracer, state en- 
gincer’s and state architect’s offices, $480 

to $900. 

The last day for filing applications for 
these positions is February 29. Applica- 
tion blanks and full information may > 
obtained by addressing Chief Examiner 
Charles S. Fowler, Albany, N. Y. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


MEXICAN ELECTRICAL NOTES—The president of the Tor- 
reon & Lerdo Electric Street Car Company, Lic. Sarinana, of Lerdo 
Dgo, announces that the company will construct a new line from 
Torreon, Mexico, direct to Lerdo. The company hopes to have the 
service ready inside of six months. The company has also an- 
nounced that it will enlarge the capacity of the lighting system 
by installing a plant in Torreon near the Fundicion de Fierro. 
The Chinese of Torreon, backed by the Banco Chino y Mexico, also 
have a concession for the building of an electric line to run from 
the cemetery to Torreon Nuevo. 


NORTH AMERICAN COMPANY TRANSFERS HOLDINGS— 
The North American Company has disposed of its holdings in the 
Milwaukee (Wis.) Heat, Light and Traction Company and the 
Milwaukee Electric Railway and Light Company, consisting of 
common stock of a par value of $9,000,000 to the Milwaukee Heat, 
Light and Traction Company, receiving in payment therefore the 
capital stock and refunding and extension mortgage bonds of the 
traction conrpany. President C. W. Wetmore, of the North 
American Company, says the transfer was made in the belief that 
both the Milwaukee properties could be more effectively developed 
with the Milwaukee Heat, Light and Traction Company in control. 


NEW ILLINOIS .INTERURBAN—The secretary of state of 
Illinois has issued a license to incorporate to the Mississippi Valley 
Interurban Railway Company. The capital stock is $1,000,000. The 
object is to construct an interurban railroad from Springfield, 
through Petersburg, Virginia, Rushville and Mount Sterling to 
Quincy; from Mount Sterling to Pittsfield, Hardin, Jerseyville, Win- 
chester, Jacksonville and Hillsboro; from Hillsboro to Greenville 
and Shelbyville, through Owanco and Vandalia, and from Greenville 
to Carlisle, Nashville, Pinckneyville and Murphysboro. The incor- 
porators are James H. Ward, of Butler, Ill.; George E. Watson, of 
Hillsboro, [11.; H. R. Lakin, of Rochester, Ill, and John F. Melick 
and F. A. Melick, of Springfield, Ill. 


EXTENSIVE WESTERN POWER DEVELOPMENT PLANNED 
BY THE STONE & WEBSTER INTERESTS—The consolidation of 
the Seattle-Tacoma Power Company with the Stone & Webster 
interests is part of the plan of the eastern company to secure 
control of a chain of power plants in the Puget Sound country. 
The White River plant, with a capacity of 100,000 horse-power, will 
be completed at once. This, with the plants at Electron and 
Snoqualmie Falls, and others to be built or acquired, will give 
Stone & Webster interests control of 150,000 horse-power. Power 
from the combined plants will furnish current for a chain of elec- 
tric railways from Bellingham to Everett, Seattle, Tacoma, Olympia, 
Grays Harbor, Portland and intermediate points. 


UNITED STATES INDEPENDENT TELEPHONE COMPANY 
—The properties of the United States Independent Telephone Com- 
pany, Rochester, N. Y., were bid in by the reorganization committee 
of the bondholders at the public foreclosure sale on February 4 
by Chairman Walter P. Duffy, of the committee, for $250,000. Later 
the reorganization committee of the United States Independent 
bondholders bought in the properties of the Independent Telephone 
Securities Company, comprising the Rome, Syracuse and Utica 
companies, at the foreclosure sale, for $150,000. It is estimated 
that the non-assenting bondholders of the telephone company will 
receive $12.50 for one $1,000 bond, and the non-assenting bond- 
holders of the securities company will receive $100 for one $1,000 
bond. The Independent Telephone Company had a capital stock of 
$4,782,000 and a bond issue of $13,362,000 bearing five per cent 
per annum. 


LONG TUNNEL FOR CALIFORNIA ROAD—Eli P. Clark, who 
is building the Mount Hood electric railway from Portland to 
Bull Run, has begun the construction, at Los Angeles, of one of 
the most remarkable tunnels on the western continent. It will be 


a four-track electric railway tunnel, a little more than nine miles 
long, extending under the city of Los Angeles and giving an outlet 
for the beach lines of the Los Angeles & Pacific railway system. 
The tunnel will cost $4,000,000. The trip between Los Angeles and 
Santa Monica is retarded by the necessity for running trains slowly 
through the city, and the lost time has to be made up by the run 
south after passing the junction of the Sherman line branch to 
the oil fields. This junction is about eight miles out from the city. 
The company will erect a twenty-two-story building and passenger 
station at the entrance of the tunnel, which is near the centre of 
the business district of Los Angeles. 


NEW WASHINGTON POWER PLANT COMPLETED—The work 
of installing machinery in the power plant of the Hanford Irriga- 
tion and Power Company, a Seattle corporation, of which W. R. 
Rust, of the Tacoma Smelting Company, is president, is nearly com- 
pleted. It will have a capacity of 20,000 horse-power and is 
capable of later developing 400,000 horse-power. The plant is 
located at Priest Rapids, on the Columbia River, east of North 
Yakima. The canal to irrigate 16.000 acres of land will begin its 
service to that acreage on April 1. The work is practically done. 
It was constructed with a view to irrigating another 16,000 acres 
with a small additional expenditure next year. This company 
has also completed a pumping station at Coyote Rapids, on the 
Columbia River, twenty miles below Priest Rapids, and has already 
completed the line for the transmission of power from the Priest 
Rapids plant to this station. 


CALIFORNIA LIGHTING COMPANIES MERGE—A deal in- 
volving $45,000,000 was consummated on January 30 when a mort- 
gage and deed of trust for that amount from the California Gas and 
Electric Corporation were given to the Union Trust Company, of 
San Francisco, Cal. The interests and properties of all gas and 
electric lighting and power companies of San Francisco and Central 
California were merged, and one corporation was given control of 
the gas and electric plants in twenty-five counties of California. 
Of $45,000,000 in bonds authorized, the sum of $38,282,000 is reserved 
for refunding the underlying bonds of the companies making the 
transfer. Of the remainder, $3,055,000 of bonds is to be applied to 
take up the floating debt of the California Gas and Electric Cor- 
poration, when evidence thereof is given to the trustee, and $3,058,- 
000 of the bonds is to be issued for immediate or future improve- 
ments at the rate of eighty-five per cent for each $100 of work done. 
Captain A. H. Payson, I. W. Hellman, Jr., and C. O. G. Miller, com- 
posing the bondholders’ committee, after investigation, gave consent 
to the execution of the mortgage. The bonds will be issued in 
different denominations for thirty years, expiring 1937, and bear 
interest at the rate of five per cent a year. 


LONG ACRE ELECTRIC LIGHT AND POWER COMPANY 
PLANS INCREASE IN CAPITAL—The New York Public Service 
Commission for the First District has designated Commissioner 
Maltbie to hold a hearing on an application from the Long Acre 
Electric Light and Power Company for the approval of an issue of 
$10,000,000 preferred stock and $50,000,000 bonds. It is set forth 
in the petition that the company has the right, under a city 
franchise, to place wires for electric light, heat and power in the 
boroughs of Manhattan and the Bronx. It has a small plant in 
operation at Forty-seventh Street and Second Avenue, New York 
city, and is actually engaged in supplying electric current to cus- 
tomers. Authority is asked to issue $10,000,000 of preferred stock, 
the rate of dividend thereon to be seven per cent, the stock to be 
non-cumulative and non-voting. Of the $50,000,000 in bonds, only 
$12,000,000 is to be issued at this time. This is to be secured 
by a mortgage on all the property of the company, its franchises 
and rights, and is to bear six per cent. The bonds are to be re- 
deemable at 110 and interest at any time, and the mortgage is to 
contain a sinking fund clause. It is planned to use the proceeds 
of the bond issue to retire the, present issue, to acquire property 
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upon which to erect power-houses and substations, to construct 
power-houses and substations, and to purchase and lay underground 
cables. It is understood that the Manhattan Transit Company, 
which holds a franchise for a tunnel under the East River to 
Brooklyn, is the chief stockholder in the company. The officers are: 
Edgar Van Etten, president; John C. Sheehan, vice-president; W. 
W. Walters, secretary and treasurer; C. B. Corbin, assistant secre- 
tary and treasurer. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY—At the 
annual meeting of the Southern New England Telephone Company 
the directors were authorized to issue at their discretion $2,000,000 
capital stock. This with $300,000 of new stock that has already 
been authorized by the stockholders, but not yet issued, will bring 
the capital stock of the telephone company up to $10,000,000, the 
limit under the present authority of the legislature. The new stock 
will be sold to stockholders at par and will be issued only at such 
times as the directors feel the need of the money to carry out im- 
provements and additions to the plant. The stockholders also 
voted amendments under which the directors may elect more than 
one vice-president whenever they see fit to do so, and also to 
appoint an executive committee composed of directors of the com- 
pany. The report shows earnings from exchange service of $1,565,- 
095 as compared with $1,323,990 the previous year; earnings from 
toll line and long-distance service were $527,672 as compared with 
$449,571; general operating expenses were $298,019 as compared 
with $263,608, corresponding figures for operating expense being 
$463,772 and $387,458; for maintenance $773,393 and $651,356; for 
interest $64,469 and $87,738. Total earnings from all sources for 
the year were $2,123,707 as compared with $1,829,143 the previous 
year. Net revenue was $423,615 as compared with $351,514 and 
surplus over dividends $21,589 as compared with $44,014 the pre- 
vious year. The statement shows that the actual amount paid in 
royalties to the American Telephone and Telegraph Company is 
$33,676, after long-distance earnings from that company are sub- 
tracted. The report gives a history of the company for the past 
twenty years showing that the number of telephone stations has 
risen in Connecticut from less than 5,800 in 1888 to some 60,700, 
and rates during the same time have been reduced from $67.58 per 
station to $26.35 a station. The increase in stations in Connecti- 
cut during the year was about 8,200. It is stated that additional 
funds will be needed in considerable amount for the extension of 
business, but that, nevertheless dividends are not likely in any 
degree to be reduced. The report estimates that ten per cent of 
the present capital, or $770,000, wilt be needed this year for the 
development of business, but will not be required for the present. 


NEW PUBLICATIONS. 


A STUDY OF ROOF TRUSSES—The Engineering Experiment 
Station of the University of Illinois has issued. as Bulletin No. 
16, “A Study of Roof Trusses,” by N. Clifford Ricker, professor of 
architecture at the university. 


BURNING OF COAL WITHOUT SMOKE IN BOILER PLANTS— 
The United States Geological Survey has issued Bulletin No. 334 
dealing with the burning of soft coal without smoke in boiler 
plants. This is a preliminary report prepared by D. T. Randall, 
which discusses the general condition now existing in this country, 
city ordinances for smoke prevention and the proper methods of han- 
dling furnaces so as to prevent smoke. This bulletin also contains 
a bibliography of articles on this problem. 


PAPERS ON PRODUCER-GAS POWER PLANT, COAL-BRI- 
QUETTING AND COAL-MINE SAMPLING—The United States Geo- 
logical Survey has issued Bulletin No. 316, which contains four 
papers: The first dealing with the “Present Status of the Producer- 
Gas Power Plant in the United States,” by R. H. Fernald; the 
second on the “Condition of the Coal-Briquetting Industry in the 
United States,” by E. W. Parker; the third on the “Importance of 
Uniform and Systematic Coal-Mine Sampling,” by J. S. Burrows, 
and the fourth, “A Classified List of Papers Dealing with Coal, 
Coke, Lignite and Peat,” contained in publications of the United 
States Geological Survey, which has been compiled by W. T. Lee 
and J. M. Nickles. 
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TELEPHONE AND TELEGRAPH. 


CONCORD, N. H.—Notice has been filed with the secretary of 
state by the Baker River Telephone Company of an increase in its 
capital stock from $20,000 to $25,000. 


SAVANNAH, GA.—The announcement has been made that the 
Bell Telephone Company had bought out the Georgia Telephone 
Company, an independent company established ten years ago. 


MIDDLETOWN, N. Y.—The large switchboard in the central 
telephone office of the Orange County Telephone Company was de 
stroyed by fire on February 5 and the city is without telephone 
service. 


PITTSBURG, PA.—It is stated that as soon as the workmen of 
the Clark Wireless Telegraph and Telephone Company have finished 
work now being done to establish wireless plants at Sault Ste. 
Marie, Mich., and Duluth, Minn., work will be commenced to 
establish the system in this city. At present the company has 
stations at Buffalo, Cleveland, Toledo, Detroit and Port Huron. 


GALESBURG, ILL.—The Galesburg Telephone Company will 
this spring begin construction of many new toll lines that will give 
it connection with all the important cities of the state. The pro- 
posed extensions from Galesburg will touch Peoria, Moline, Rock 
Island, Davenport, Springfield, Streator, Elgin, Joliet, Aurora, Rock- 
ford and many other cities of importance. The plant also con- 
templates a connection with St. Louis. The company has appro- 
priated $30,000 for this extension. 


CLINTON, IOWA—The Clinton council has passed an ordinance 
requiring the placing of telephone wires in the city under ground. 
The Iowa Telephone Company announces that at an expense of 
$175,000 it will build and equip a modern, fireproof, concrete, re 
inforced building in Clinton, and will place in underground conduits 
all of its wires throughout the city. The wires of the TriCity 
Telephone Company also will go under ground. The work will be 
undertaken in the spring, and will be pushed rapidly to completion 
during the spring and summer. 


CANTERBURY, N. H.—The Citizens’ Telephone Company will 
extend its line to Loudon village. The Canterbury & Boscawen 
Telephone Company recently held its annual meeting at which 
reports were rendered and officers chosen. The following officers 
were elected: President, T. C. Clough; vice-president, J. F. French. 
Directors, T. C. Clough, C. W. Carter, A. H. Brown, A. F. Drew 
and G. J. Sargent. At a directors’ meeting A. F. Drew was 
chosen secretary and treasurer, and G. J. Sargent genera] manager. 


A six per cent dividend was declared on all stock of record 
January 1. 


SPOKANE, WASH.—J. M. Welty, of Metaline, Wash., north of 
Spokane, has applied to the board of commissioners of Stevens 
county for a thirty-year franchise to build a telephone line between 
Metaline and Colville. He wants the citizens of Colville to organize 
a company for the purpose of building and operating telephone lines 
throughout the county, and has $1,500 pledged from Metaline, and 
seven miles of wire and material to proceed immediately on the 
construction of the line between Metaline and Ione. Mr. Welty 
was for five years construction foreman and inspector in eastern 
Washington and Oregon for the Pacific Telephone Company, with 
headquarters at Spokane. 


MARIETTA, OHIO—At the annual meeting of the Marietta Tele- 
phone Company the following directors were reelected: A. L 
Gracey, I. O. Alcorn, J. S. H. Torner and W. H. H. Jett, of Marietta, 
J. H. Lininger, of Harrisville, W. Va.; J. P. Sharp, of Waverly, W. 
Va.; A. C. Davis and C. D. Jeffers, of Parkersburg. Mr. Gracey 
was elected president; J. S. H. Torner, vice-president; W. J. Speer 
treasurer; A. C. Davis, secretary and genera] manager; w. W. 
McMahon, assistant manager, and J. C. Brenan, attorney. Business 
for the past year was gone over, the improvements which arè 
about to be completed discussed, and plans for the future received 
attention. The Marietta company is rapidly becoming one of the 
important independent telephone concerns in this part of the 
country. During the past year many improvements have been 
made. 
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ELECTRIC LIGHTING. 
ELNORA, IND.—The electric light plant was destroyed by fire 
on January 27. The property was not insured. 


LIMA, OHIO—Maus Brothers, of Lafayette, are installing an 
electric light plant in that town which will supply the village of 
Harrod, nine miles distant. 


BELLEVILLE, OHIO—The Belleville electric light plant, owned 
by Theodore L. Garber & Sons, burned on January 30. The loss is 
partly covered by insurance. 


PARSONS, PA.—The Standard Electric Light Company, of Par- 
sons, has been awarded a contract to furnish the borough with 
twenty street arc lamps at $70 each per year. 


MANSFIELD, MASS.—The electric light commissioners have 
filed their report of the summary of the year’s work. For the 
ensuing year they recommend the appropriation. of $4,000 and 
receipts for maintenance. 


CASHTON, WIS.—Voters of this village have carried a proposi- 
tion to bond the village for $15,000 for the construction of a 
municipal lighting plant. An old mill property will be purchased 
and fitted up as a power plant. 


EMPORIA, KAN.—During the six months just past the city 
electric light plant has earned above expenses, $4,793.33. Of this 
amount $2,168.18 was expended for permanent extensions and im- 
provements which are figured as profits. 


COLUMBUS, NEB.—The city council has passed the ordinance 
granting to John T. Burke, a twenty-year franchise for an electric 
light and power plant. The city council also entered into a five- 
year contract with Burke for lighting the streets of the city. 


WARREN, OHIO—The Peerless Electric Company has purchased 
the mills at Newton Falls, Leavittsburg and Parkman. It is the 
intention of the company to erect a large power plant at Newton 
Falls to supply electric power not only to its own factory, but to 
the surrounding towns. 


WEST POINT, NEB.—The new directorate of the West Point 
Electric Light and Power Company is as follows: W. A. Black, 
William Stuefer, John Meier, J. T. Baumann and Henry Mumker. 
The officers are: President, W. A. Black; vice-president, John Meler; 
secretary-treasurer, J. T. Baumann, 


NILES, MICH.—The council has granted to the Indiana & 
Michigan Electric Company a franchise for the transmission and 
distribution of electric energy for manufacturing purposes. It is 
expected that current will be sold to manufacturers at a price much 
below the cost of producing steam power. 


BATH, N. Y.—The Bath Citizens’ Electric Service Company has 
been granted a franchise by the neighboring villages of Avoca and 
Savona to supply the street lights for those places. The company 
is preparing to install its plant for lighting the streets of Bath, 
and is expected to be ready to begin operations by May 1. 


OXNARD, CAL.—The Ventura County Power Company is now 
receiving its power for the entire county system over the high- 
voltage line of the Edison company at Castaic, sixty miles away. 
The transmission is at 30,000 volts. The power-houses already 
erected in the county will only be used in case of emergency. 


PORTAGE, WIS.—The Portage Electric Light Company has 
made application to the state railroad commission for permission 
to lower its schedule of rates in this city. The present rate is 
from fifteen cents to ten cents per 1,000 watts. On business houses 
the new rate asked for is from ten cents to six cents per 1,000 watts. 


SACRAMENTO, CAL.—It has been decided by the board of 
trustees to accept the proposition of the Sacramento Electric, Gas 
and Railway Company to furnish lights for the city during the 
following year at the rate of $6.30 a month each, and to abandon 
for the present at least the proposition of erecting a municipal 
lighting plant. 


LEWISBURG, TENN.—Lewisburg having made such growth 
during the past few years the city authorities now find that the 
present electric light system is entirely insufficient to meet the de- 
mands. A committee has been appointed which will take steps at 
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once to have Lewisburg lighted by electricity generated either at 
Wilhoite or Lillard’s Mills, on Duck River. 


LOUISVILLE, KY.—President F. M. Sackett, of the Louisville 
Lighting Company, is authority for the statement that plans are 
under way for improvements to the system to cost more tban 
$1,500,000. The capacity of the plant at Fourteenth and Magazine 
streets will be increased to 9,800 kilowatts, and that of the Tenth 
street auxiliary plant to 1,950 kilowatts. 


PATCHOGUE, N. Y.—A local syndicate has secured control of 
the Patchogue Electric Company. J. F. Heyward, promoter of the 
original South Shore Traction Company, bought it years ago for 
$50,000. The local syndicate gets it for $40,000 and will install 
a duplicate plant giving an all-day and improved service to its 
patrons. E. Eugene Hawkins, Jr., is the new president. 


SAN JOSE, CAL.—The common council has decided to enter 
into a five-year contract with the United Gas and Electric 
Company for lighting the streets of the city. This contract, which 
is more advantageous to the city than any previous contract, pro- 
vides for 277 arc lamps, as at present lighted, upon the Humphreys 
moonlight schedule, all night, at $3.50 per light per month. 


WAUSAU, WIS.—Negotiations are under way for the purchase 
of the Wausau Electric Company's plant by the Wausau Street 
Railroad Company. The street railway company is also negotiating 
for the purchase of the Joseph Dessert water power at Mosinee. 
If this deal is closed it is the intention of the company to erect 
a power-house and transmit power to Wausau manufacturers. 


IONIA, MICH.—The Ionia Water Power and Electric Company 
will light the city of Ionia for another year. The lighting com- 
mittee presented to the council a new contract, which is sub- 
stantially a renewal of the old one, for seventy-one arc lights at 
$52.50 per lamp and $22.50 additional for all-night lamps. The con- 
tract was ratified by the council, taking effect from December 1, 1907. 


CRAWFORDSVILLE, IND.—The city council has refused an 
offer of $57,632.33 for the electric light plant, which for the last 
seventeen years has been operated under municipal ownership. 
Some few weeks ago an offer of $16,000 was made for the plant. 
Appraisers fixed a value on the plant of $57,632.33. The previous 
offer of $46,000 was then increased to equal the amount of the 
appraisement. 


CONCONULLY, WASH.—The county commissioners have 
granted the franchise asked for by the Similkameen Power Com- 
pany, with the exception of the towns of Oroville and Bolster, 
whose citizens objected. The term of the franchise is for fifty 
year, and grants the right to construct and operate lines for the 
transmission of electricity throughout the greater portion of 
Okanogan County. 


ST. LOUIS, MO.—John I. Beggs has been re-elected president of 
the Laclede Gas Light Company. August Gehner was elected one of 
the vice-presidents to take the place of Breckinridge Jones. P. E. 
Bisland, of New York, the other vice-president, was re-elected. The 
remainder of the officers also were re-elected, as follows: Secretary, 
C. L. Holman; treasurer, William S. Dodd; assistant secretary, H. F. 
Kroyer, of New York; assistant treasurer, E. D. Pray. 


SHERBROOKE, QUEBEC—At the annual meeting of the Sher- 
brooke Power, Light and Heat Company the directors’ report of 
the year’s business was very satisfactory. The important feature 
was the carrying of a motion to sell the company’s plant and busi- 
ness to the city. Under its terms the company undertakes to sell 
to the city at any time before the second of July at a price to yield 
the stockholders $85 a share, the city to assume the company’s 
bonds. 


AUGUSTA, ME.—At the annual meeting of the stockholders of 
the Kennebec Light and Heat Company officers were chosen for 
the year as follows: President, George F. West, of Portland; clerk 
and treasurer, Samuel Cony Manley, of Augusta; superintendent, 
William H. Williams, of Augusta. Directors: Henry B. Cleaves, 
George F. West, E. R. Payson and George W. Beyer, of Portland: 
Josiah S. Maxcy, of Gardiner; Charles H. White and Guy P. Gannett, 
of Augusta. 


OAKLAND, CAL.—Through E. M. Downer, of Pinole, the Great 
Western Power Company hag béen_granted a general franchise by 
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the board of supervisors to install and maintain on the county roads 
and highways, poles and wires for electrical transmission. The 
franchise runs for fifty years. Under its terms two per cent of the 
gross income collected for the current sent over the lines under the 
franchise shall be paid into the county treasury after five years of 
operation. 


RAPID CITY, S. D.—Rapid Creek, the largest stream in the 
Black Hills, will be harnessed so as to furnish electric power to 
Rapid City and the mining camps of the hills. A local organization, 
the Dakota Power Company, has been organized, and is now at 
work constructing a flume and ditches and as soon as spring opens 
up will begin the erection of a large power-house about twelve 
miles west of this city. The city has granted the company a fran- 
chise to locate and operate in the city, light, power and heat works 
and appliances. 


WEST CHESTER, PA.—The White Clay Creek Electric Light 
and Power Company, which has operated a plant on the White Clay 
Creek, has purchased the water power at Rudolph’s Mill, on the Big 
Elk, and will construct an additional plant at that place. It is be- 
lieved that by constructing a high breastwork between the two 
bluffs, one of the finest water powers in Chester County can be 
developed. The company, it is said, will then extend its light and 
power to Strickersville, New London, Kelton and other villages in 
the southern part of Chester County. 


MINNEAPOLIS, MINN.—The Minnesota Power and Trolley Com- 
pany desires a franchise for sale and distribution of electric energy 
in Minneapolis. Judge L. W. Collins appeared before the council 
electric committee and said that with acceptable conditions his 
clients would enter the electric lighting and power field with 90,000 
horse-power, obtained from riparian rights owned by the corpora- 
tion along the waterways of the state. Judge Collins declared he 
was authorized to accept for his principals the rates agreed upon 
by the city and the General Electric Company. It is understood 
that J. G. White, of J. G. White & Company, engineers, New York, 
is a prominent factor in the company. 


FERGUSON, MO.—At a mass meeting held in the Ferguson 
city hall $15,000 was subscribed with which to build an electric 
light plant to supply Ferguson with light. The company will be 
known as the Ferguson Electric and Supply Company, and will be 
capitalized at $15,000, divided into $10 shares. J. Goode Cabanne 
was appointed by Chairman J. H. Kineally to petition the city 
council for a franchise, and the work of building the plant will be 
pushed. The organizing of the new plant is due directly to a fifteen- 
cent-per-kilowatt-hour rate charged by supplying companies. The 
company will be co-operative, all the stock being sold to residents of 
Ferguson, and the rate charged will be ten cents per kilowatt-hour. 


REDLANDS, CAL.—The Redlands Home Gas and Electric Com- 
pany held its annual meeting recently. Reports showed excellent 
earnings for the two plants, which have been in operation only a 
year. The company now has in excess of 2,000 customers for gas 
and electricity, and during the year $90,000 has been expended in 
extensions to the system and in power wires to San Bernardino and 
other places where electricity is furnished. The officers and di- 
rectors chosen for the coming year are: President, C. S. Chesnut; 


vice-presidents, C. E. Taylor and Arthur Gregory; secretary, Del- — 


mont Locke; general manager, F. P. Meserve. Others directors: 
W. R. Cheney, John F. Dostal, H. P. Walton, N. Leo Lelean and 


G. W. Foreman. 


MISSOULA, MONT.—The Clark-Montana Realty Company has 
completed its dam at Bonner and ths waters of the Blackfoot and 
Hell Gate rivers are harnessed just below their confluence. The 
dam. is 600 feet in length, ninety-six feet wide at the foundation, 
and thirty feet in height from low-water mark, constructed of 
rock-filled cribbing. The power-house, constructed nearly at the 
centre of the dam on, its lower side, is 126 by fifty feet, inside 
dimensions, and constructed entirely of concrete and steel. Each 
dynamo is of 900 horse-power. This will make the capacity of 
the plant, as now equipped, 2,700 horse-power—all that is necessary 
for the present. The plant, when completed, will have cost $400,000. 
Power is to be furnished for an interurban electric railway and 


for manufacturing plants in Missoula. 
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OBITUARY NOTES. 


MR. THURLOW WEED SEWARD died on February 1 at his 
home, 213 St. James place, Brooklyn, N. Y. He had been in charge 
of the burglar-alarm system of the American District Telegraph 
Company for the last thirty-six years. He leaves a widow, two 
sons and a daughter. 


MR. JOHN C. HUBINGER, prominently identified with pioneer 
independent telephone interests in St. Paul and Minneapolis, Minn., 
died recently at Keokuk, Iowa, of pneumonia. Mr. Hubinger se 
cured the franchise for the Mississippi Valley Telephone Company, 
the predecessor of the present Tri-State Telephone and Telegraph 
Company. 


MR. GEORGE THOMAS DUNLOP, president of the Capital 
Traction Company, of Washington, D. C., died on February 5, after 
a long illness. Mr. Dunlop was born at Otterburn, Md., March 25, 
1845. He had been president of the Capital system since 1895, and 
was prominently identified with other large business interests of 
Washington. 


MR. CHARLES B. ELLIOTT, an electrical and mechanical engi- 
neer, died on February 1 at St. Francis Hospital, Jersey City, N. J., 
in his fiftieth year. He had a plant at 87 Sussex street and lived 
at 264 Academy street. Mr. Elliott was formerly a member of the 
firm of Crane & Elliott, proprietors of a machine shop in Chicago. 
He was the first general electrical engineer for the Pullman Palace 
Car Company and had charge of the lighting plants on the Penn- 
sylvania Railroad expresses running between New York and 
Chicago. He was employed by the government as an electrician 
at the Brooklyn Navy Yard for many years, and had charge of the 
installation of wireless telegraph stations at Montauk Point and 
Cape Cod. He went to Cuba for the government and installed 
a wireless station there. Mr. Elliott established a business in 
Jersey City a year ago. He leaves no immediate relatives. 


MR. OTHNIEL F. NICHOLS, one of the consulting engineers of 
the Department of Bridges, New York city, died suddenly of 
apoplexy on Tuesday, February 4, at his home in Brooklyn, N. Y. 
Mr. Nichols was born on July 29, 1845, in Newport, R. I. He was 
graduated as a civil engineer from the Rensselaer Polytechnic In- 
stitute in 1868, and began his professional career in the laying out 
of Prospect Park in Brooklyn and the construction of the first 
elevated railroad in New York city. In 1870 he became assistant 
engineer in the office of Cooper & Hewitt, and in the following year 
went to Peru, where he spent four years in the tunnel work of the 
Chimbote Railroad. On his return from Peru Mr, Nichols served 
as assistant engineer for the Edgemoor Bridge Works in the con- 
struction of the Metropolitan Railway, and was also employed by 
New York city as engineer in charge of the main drainage sewer 
in what was then called the “Annexed District.” In 1878 he went 
to Brazil as resident engineer for an English railroad enterprise, 
and on his return the following year re-entered the employ of 
Cooper & Hewitt. He subsequently supervised the construction of 
the Henderson Bridge over the Ohio River, and served as chief 
engineer of the Waterworks Company, of Westerly, R. I. He re 
signed from the latter position to become assistant engineer of 
the Williamsburgh Bridge, and in 1903 was appointed chief engi- 
neer of the Department of Bridges of the City of New York, and 
later was appointed one of the consulting engineers. 


NEW MANUFACTURING COMPANIES. 

DOVER, DEL.—The United States Electric Rock Drill Company 
has been incorporated with a capital of $300,000. The incorporators 
are: T. H. Carmichael, R. A. Towden, Philadelphia, Pa.; J. A. 
Longstreet, Germantown, Pa. | 

BOSTON, MASS.—The Clapp-Eastham Company has been incor- 
porated with a capital of $10,000 to deal in electrical machinery. 
The president is J. Emory Clapp; treasurer, O. Kerro Luscomb; 
clerk, Melville Eastham, all of Boston. 


SALT LAKE CITY, UTAH—The National Electric Heater Com- 
pany, with a capital stock of $50,000, in shares valued at $1, has 
filed articles of incorporation in the office of the county clerk. The 
company takes over from Charles P. Marsden and Walter Wrigbt 
a patent on a certain electric sad iron, together with the necessary 
molds, patterns and dies. The officers of the company are- Walter 
Wright, president; Charles P. Marsden, vice-president; A. W. Mor- 
rison, secretary, and Ernest Wright, treasurer. 
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PERSONAL MENTION. 
MR. LEVERETT VINER, chief engineer of the Uxbridge & 
Northbridge Electric Company, has resigned his position to take 
effect at once. He will be succeeded by George S. Davis. 


MR. HERBERT H. VREELAND, for the last ten years presi- 
dent of the New York Railroad Club, was presented on February 7 
with a silver loving cup as a testimonial of the esteem in which he 
is held by the club. 


MR. HENRY SANGER SNOW has resigned as treasurer of the 
New York & New Jersey Telephone Company, and, it is under- 
stood, will be succeeded by Mr. A. E. Greene, who has recently 
been the acting treasurer of the company. 

MR. GEORGE S. RANKIN, president of the Yakima Valley 
Trust Company Bank, has been chosen general manager of the 
Yakima Valley Transportation Company, a new street-car company 
at North Yakima, Wash. 


MR. FRANK N. BROWN, of the Pawtucket (R. I.) Street Rail- 
way Company, it is announced, is to be general manager of the 
New York, New Haven & Hartford Street Railway lines south of 
Woonsocket, R. I., comprising about 110 miles. 


MR. VAN RENSSELAER LANSINGH delivered a lecture on 
“Practical Illumination,” in the assembly hall of the Chamber of 
Commerce at Rochester. N. Y., on January 29, at a meeting held 
under the auspices of the promotion of trade committee of the 
Chamber of Commerce. 

MR. ARTHUR L. KELLEY was elected president of the Narra- 
gansett Electric Lighting Company, Providence, R. I., at a meeting 
of the stockholders held on February 5. He succeeds Marsden J. 
Perry, who resigned recently. Resolutions eulogizing Mr. Perry 
were adopted by the meeting. 


NEW INCORPORATIONS. 
ALBANY, N. Y.—United Wireless Telegraph Company, of New 
York. $5,000. 
LANSING, MICH.—Chippewa Lake Telephone Company, Chip- 
pewa Lake. $2,000. 


NORTH YAKIMA, WASH.—Naches Light and Water Company. 
$10,000. Incorporators: James Barnes, J. E. Boyle and F. A. Luce. 
To furnish light and water to Naches City. 


DOVER, DEL.—The West Chester & Wilmington Electric Rail- 
way Company. $200,000.  Incorporators: T. E. O'Connell, C. P. 
Faucett, West Chester, Pa.; F. H. Day, M. D., Talleyville; I. B. 
Elliott, H. D. Ross, Wilmington. 


ALBANY, N. Y.—The Rural Home Telephone Company, Coey- 
mans. $1,500. Directors: Jefferson Powell, Amos D. Briggs, Alcove; 
Lindsey Greene, Indian Fields; E. S. Palmer, Harry Shean, Coey- 
mans; Stephen Tompkins, Alden Nodine, Ravena. 


ELECTRICAL SECURITIES. 


Narrow and dull. speculatively, the market continued last week 
to show little or no life, and but few gains were made, even in the 
best lines of securities. The proximity of the time for assimilating 
the $50.000.000 bend issue of the city of New York hardened the 
bond and investing market. and until this is disposed of and out 
of the way there will hardly be much recorded. A more cheerful 
look appeared upon the face of things in the reports of a number of 
large plants, which had been shut down temporarily, resuming 
work, Collections, too, seem to be improved, and there are indica- 
tions that several of the suspended banking institutions in New 
York and elsewhere have arranged with depositors to open once 
more on a deferred-payment basis—in fact, the First National of 
Brooklyn really did resume business on February 10. The views 
expressed by Mr. Bryan at the recent Economic Club dinner in 
New York city, anent the need for, and the character of, currency 
legislation, while having gained supporters at the moment, are 
steadily losing virtue. In any event the happenings of the last 
few months will make certain that this question will be thoroughly 
sounded and investigated and a solution reached that will he 
fitting in view of the inherent strength and prosperity of this 
nation. . 

Dividends have been declared upon the following electrical se- 
curities: Philadelphia Company; regular semi-annual dividend of 
2% per cent on the preferred stock, payable March 2. 
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ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY 8, 


New York: Closing. 
Allis-Chalmerg common..............20e000- 6 
Allis-Chalmers preferred. ...........00000006 18 
Brooklyn Rapid Transit............0....000. 39% 
Consolidated Gas..... 0... 0... cece eee eee 95 
General Electric... 0.0 0. eee eee en 1145's 
Interborough-Metropolitan common.......... 744 
Interborough-Metropolitan preferred......... 191% 
Kings County Electric... .............0.. 000. 95 
Mackay Companies (Postal Telegraph and 

Cables) common...............0c0cc eee 52% 
Mackay Companies (Postal Telegraph and 

Cables) preferred. ............ 000 c cee 61 
Manhattan Elevated...................0c00e 125 
Metropolitan Street Railway................ 15 
New York & New Jersey Telephone......... 98 
Western UMOn acarieni Bee eae note 
Westinghouse Manufacturing Company...... 40 


The directors of the Kings County Electric Light and Power 
Company have declared the regular quarterly dividend of 2 per 
cent payable March 1. Books close February 21 and reopen 
March 2. 


Boston: Closing. 
American Telephone and Telegraph......... 1061; 
Edison Electric [luminating................ 207 
Massachusetts Electric... ........... 0.000008 — 
New England Telephone.................... 109 


Western Telephone and Telegraph preferred. 621% 


Gross earnings of the Massachusetts Electric Companies for Janu- 
ary showed a slight increase of less than kh, per cent over the 
January, 1907, results. December gross earnings showed a de- 
crease of something less than 1 per cent from the results of the 
corresponding month of the previous year. This improvement is 
the result entirely of favorable weather. There has been no im- 
provement in the business situation substantial enough to warrant 
the hope of the current quarter more than breaking even with 
last year, unless the weather continues extremely favorable. 


Philadelphia: Closing. 
Mlectrie Company of AmericA... esaeen. Ri 
Klectric Storage Battery common........... a 
Klectric Storage Battery preferred. ......0.. 24 
Philadelphia Electric....................00. aX 
Philadelphia Rapid Transit..........0....... 15l, 
United Gas Improvement... ................. Ti 

Chicugo: Closing. 
Chicago Telephones 242 346. 64 oe ee ee wcsiee Ss 1151% 
Commonwealth Edison...........0...... 000s K6 
Metropolitan Elevated preferred. ........... 491, 
National Carbon common..............-..-- 535 
National Carbon preferred..............000% 103 


The Chicago Telephone Company in January gained 3,075 tele- 
phones. The total number now in use js 205,756. 

The Chicago & Oak Park Elevated Railroad Company has issued 
its annual report for the year ended June 30, 1907. The income 
account is as follows: Passenger earnings, $869,866: other earnings, 
22.703; total earnings, $892,569; expenses, $527,180; net. $365,389; 
interest, rents, ete., $429.334; deficit, $63,945. President Knight 
says: “Train mileage increased during the year 58,031; car mileage 
increased 100.660; the operating ratio was 59.07 per cent. This 
year the road will be extended west of Oak Park which will add 
enough to passenger traffic to wipe out the deficit. An independent 
organization will complete this extension, but must give the Oak 
Park Elevated five cents per passenger.” 

The Metropolitan West Side Elevated Railroad Company has 
issued its annual report for the year ended December 31, 1907. 
The income account is as follows: Gross, $2,878,587; expenses, 
$1,443,498; net. $1.495,089; other income, $6.819; total Income, 
$1.441,908: charges, $1.050,123; surplus, $391,785; dividends, $195, 
927; surplus, $195.858; previous surplus, $1,329,291; total surplus, 
$1,516,149. The total passengers carried aggregated 54.200. 888, or 
a dally average of 148,715, an increase over 1906 of 9.96 per cent. 
Maintenance of way and structure expenditures were $115.714; 
maintenance of equipment, $194,724; conducting transportation, 
$937,292: general expenses, $88:1T49; loop expenses, $107,627; total, 
$1,443,498. Metropolitan Elevatedjdirectors have been re-elected. 
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ELECTRIC RAILWAYS. 


BABYLON, N. Y.—The South Shore Traction Company has been 
granted a franchise by the village board. 


PORT HURON, MICH.—At the annual meeting of the stock- 
holders of the Sarnia Street Railway Company it was decided to 
make many extensions to the lines during the coming year. 


BROOKLYN, N. Y.—The Coney Island & Brooklyn Railroad 
Company has asked permission from the Public Service Commission 


to issue $30,000 worth of six per cent mortgage bonds to pay the - 


cost of ten new cars. 


EVANSVILLE, IND.—C. M. Shanks, of Indianapolis, attorney 
for the Grand Central Traction Company, that proposes to build an 
electric line from Indianapolis to this city, has asked the board of 
public works for a franchise. He says work on the proposed road 
will commence not later than March 31. 


SPARTANBURG, S. C.—The books of subscription of capital 
stock of the Greenville & Spartanburg Electric Railway Company 
will be opened March 4. The company will have capital stock of 
$100,000. The company will build an electric line from Greenville 


to Spartanburg and will pass through all the large towns between 
those points. 


MILWAUKEE, WIS.—The extension of the interurban electric 
railway from Oconomowoc to Watertown will be resumed as soon 
as the weather will permit, and President John I. Beggs says the 
line will be completed to Watertown as soon as possible. This 
was one of the pieces of extension work which was not stopped 
when the order for retrenchment was issued several months ago. 


MILWAUKEE, WIS.—The Chicago & Milwaukee Electric road, 
which is now in receivers’ hands, will be completed to Milwaukee 
and will be put in operation between this city and Evanston, Ill., 
about May 1, 1908, or practically on schedule time. Sufficient 
funds to complete and equip the road will be forthcoming as soon 
as the receivers can make a report to the court in Chicago as to 
what sum will probably be needed. 


KANSAS CITY, MO.—AII] the surveys have been made for the 
Kansas City & Springfield Southern Railway, to build an electric 
railway between Nevada and Springfield, with a branch line to 
Carthage, with a capital of $3,750,000. The total length of the 
line, including sidings, will be 140 miles, and cars will be operated 
by electricity. The necessary current will be furnished from a 
power station which is to be built near Arcola, Mo. 


MEMPHIS, TENN.—It is announced that the Westinghouse 
Electric and Manufacturing Company is preparing for submission to 
the promoters complete plans and estimates for the construction 
and equipment of the electric railroad from Fort Smith, Ark., to 
Shawnee, Okla. This line is to cost $1,250,000 as based on surveys 
and elevations submitted. The company was incorporated January 
14 with a capital stock of $500,000. The main office is to be at 
Checota, Okla. 


ALLENTOWN, PA.—At a meeting of the board of directors of 
the Allen Street Railway Company, at Bethlehem, Charles T. Hess, 
secretary of the Wilbur Trust Company, was elected president, vice 
H. Mutchler, resigned. John H. McGrath and Howard Mutchler 
resigned ag directors, and W. A. Wilbur and W. B. Meyers were 
elected to fill the vacancies. W. A. Wilbur, W. B. Meyers and 
Charles T. Hess were elected members of the executive committee, 
with full power of the board of directors. 


CHAMBERSBURG, PA.—At the annual meeting of the stock- 
holders of the Chambersburg, Greencastle & Waynesboro Electric 
Railway Company George B. Beaver, of Waynesboro, was elected 
president. These directors were chosen: Chambersburg, Dr. R. W. 
Ramsey, T. M. Nelson, Joseph Sierer, Isaac Lesher, H. B. McNulty, 
Dr. David Maclay, A. N. Pomeroy, M. D. Lemasters, Andrew Buchan- 
an, John C. Gerbig; Waynesboro, Dr. Walter Pearre, J. G. Corbett, 
D. Maurice Wertz, J. J. Oller, D. M. Good, J. W. Warehime, W. L. 
Minick, E. C. Stull and J. E. Royer. 


GREELEY, COL.—As financial agent in charge of the Greeley 
Northern and Utility Company, F. O. Olson announced that all rights 
of way and a terminal had been secured by his road to within two 
blocks of the heart of the city. The road is now ready to proceed 
with its work within the city limits. There are four miles of road 
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constructed, from Greeley to Evans, and work on the end nearer 
this city will be completed as quickly as possible. From Evans 
the road will go to Idaho Junction, there to connect with the Bur. 
lington, and from there will proceed to Denver over the Burlington. 


INDIANAPOLIS, IND.—Articles of incorporation have been filed 
for the Cincinnati, Madison & Western Traction Company, to oper- 
ate a line from Scottsburg, through Scott and Jefferson counties, 
to Madison, and thence in a northeasterly direction through Switzer- 
land, Ripley, Ohio, and Dearborn counties in Indiana, and to Cin- 
cinnati, in Hamilton County; also, westwardly from Scottsburg to 
and through Salem, in Washington County, and through Paoli to 
West Baden and French. Lick; also, southwardly from Scottsburg 
to Jeffersonville, New Albany and Louisville, Ky.; also, north- 
wardly from Scottsburg to Bedford. The capital is $10,000 and 


the directors: J. E. Greeley, S. D. Miller, Maurice Cahill, G. B. 
Gaston and G. N. Owen. 


WILKES-BARRE, PA.—Officers and directors of the various lines 
controlled by the Wilkes-Barre & Wyoming Valley Traction Company 
were elected at meetings held in the offices of the company. The 
companies for which directors and officers were elected follow: 
Wilkes-Barre & Suburban Street Railway Company, Coalville Pas- 
senger Railway Company, Wilkes-Barre & West Side Railway Com- 
pany, Wilkes-Barre & Kingston Passenger Railway Company, Nanti- 
coke Street Railway Company, Pittston Street Car Company, Plym- 
outh Street Railway Company, Pittston, Moosic & Pleasant Valley 
Street Railway Company, Wilkes-Barre & East Side Railway Com- 
pany, West Pittston & Wyoming Street Railway Company. The 
directors in all of the foregoing companies elected are: John A. 
Rigg, Remi Remont, Richmond L. Jones, Charles W. Laycock and 
T. A. Wright. The officers are: John A. Rigg, president; Remi 
Remont, first vice-president; C. W. Laycock, second vice-president; 
W. A. Rosen, auditor; T. W. Grookett, Jr., secretary and treasurer. 
The Wilkes-Barre & Plains Street Railway Company and the Pittston 
& Avoca Street Railway Company elected the following officers: 
John A. Rigg. president; directors, John A. Rigg, D. B. C. Cather- 
wood, William R. McIlvaine, John M. Frame and T. A. Wright. 


FREDERICK, MD.—At a largely attended meeting of citizens of 
Frederick and Montgomery counties at Buckeystown, a route for 
the proposed extension of the Washington, Frederick & Gettysburg 
Railroad, from Frederick to Great Falls, was decided upon, and & 
committee of fifty Frederick countians was appointed to solicit 
for the sale of stock in this county. This committee will co-operate 
with 100 solicitors now canvassing Montgomery County, and when 
$100,000 is raised the work of building the road will begin. The 
meeting developed the fact that the new road is practically a 
certainty. It is expected that between $50,000 and $75,000 worth 
of stock will be taken in Montgomery County, of which a large 
amount has already been subscribed, and the balance will be sold 
in Frederick County. The estimated cost of the road is between 
$700,000 and $800,000, covering a distance of about thirty-one miles. 
It will connect with the Old Dominion Line at Great Falls and run 
from there into Washington. The route decided upon is from 
Frederick to Buckeystown, thence in a southerly direction to the 
west of the Sugar Loaf Mountains, passing under the Baltimore 
& Ohio Railroad at Dickerson station. From the latter place 
the route runs in a southwesterly direction to Poolesville, thence 
southeasterly, near Seneca, to the Potomac River and down the 
Maryland side of the river to Great Falls. At this point the river 
will be bridged to connect with the Old Dominion Line on the 
Virginia side. Dr. Llewellyn Jordan, of Washington, presided. 
Among the promoters were Theodore J. King, chief engineer, and 
several managers of the Old Dominion Line and D. Columbus 
Kemp, Frederick, president of the road. It is understood that 
strong financial support in Washington will insure the success 
of the road after the first $100,000 is raised. 


DATES AHEAD. 


American Institute of Electrical Engineers. 
Waldorf-Astoria, New York city, February 19. 

Ohio Independent Telephone Association. 
Columbus, Ohio, March 19. 

National Electric Light Association. Annual meeting, Chicago, 
Ill., May 19-22. 


Annual dinner, 


Annual meeting, 


— ~ 


February 15, 1908 


INDUSTRIAL ITEMS. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, 
Ohio, is distributing some very attractive literature devoted to its 
*Noblac” inner globes. 


THE ROBERT INSTRUMENT COMPANY, Detroit, Mich.. has 
published a new catalogue devoted to electrical measuring instru- 
ments. Copies of this catalogue may be had upon request. 


THE ILLINOIS ELECTRIC COMPANY, Chicago, 111, has ready 
for distribution its new net price list and discount sheets covering 
high-grade electric light supplies, construction material and 
specialties. 


THE TRAY PLATE BATTERY COMPANY, Binghamton, N. Y., 
has published a leaflet devoted to the “Tray Plate” battery for 
ignition purposes. Copies of this bulletin will be sent to those 
interested upon request. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J., 
has ready for distribution its Bulletin No. 501, devoted to turbine 
engines for driving dynamos or blowers, and turbine or motor- 
driven centrifugal pumps. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., has published an attractive booklet devoted to 
“Union” non-arcing enclosed fuses, fuse blocks, sectional switch 
boxes, outlet boxes, outlet box covers, fuse links, fuse wire, fuse 
strips, and wiremen’s and engineers’ fuse repair kit. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in its cur- 
rent bulletin, describes a new line of cross-over insulators. These 
cross-over insulators are equally valuable for making cross-overs or 
taking off a branch from a single circuit. There is also a de- 
scription of Russell molding receptacles and new type Fielding 
receptacles. 


DOSSERT & COMPANY, New York city, has sold a large order 
of solderless cable taps to W. S. Barstow & Company for use in 
the installation of the cement plant of the Fordwick Company, at 
Longue Pointe, Montreal. The Shawinigan Water and Power Com- 
pany will supply current at 44,000 volts, which will be stepped 
down to 440. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has issued revised circular No. 1,104, 
devoted to portable and precision meters. This catalogue shows a 
large number of illustrations giving the applications of these meters 
to the measurement of single-phase and polyphase circuits. *A 
carefully prepared index permits of ready reference to any desired 
subject. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has 
ready for distribution a series of handsome bulletins, devoted as 
follows: No. 107, continuous-current, direct-driven type S generators 
for lighting and power; No. 224, type D direct-current motors: No. 
310, direct-current electric motors for operating ventilating fans 
and blowers; No. 507, flexible steel-armored hose for steam or com- 
pressed air. z 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, held 
a convention of its branch office managers in New York city from 
January 29 to February 1. Managers of the various branches 
throughout the United States were present, and a general dis- 
cussion of the business affairs of the company took place. The 
convention ended with a banquet at the Union League Club on 
Friday evening, January 31. 
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THE AMERICAN SPIRAL PIPE WORKS, Chicago, IN., has 
issued an attractive bulletin devoted to spiral riveted pipes, forged- 
steel pipe flanges and hydraulic and exhaust steam supplies. A 
number of illustrations are shown, which indicate the applications 
of this form of pipe under very severe conditions. The bulletin 
will be found of great interest to those concerned with steam and 
hydraulic engineering problems. 


THE F. BISSELL COMPANY, Toledo, Ohio, announces that It 
has an unusually large stock of cedar poles on hand for 1908. The 
company, being a producer of both Idaho and Michigan cedar poles, 
is in a position to take care of the largest orders. Besides a 
large supply of both large and small sizes which the company is 
now cutting, the stock sheets show a supply already at the yards 
sufficient to take care of any immediate demand. 


THE ROYAL-EASTERN ELECTRICAL SUPPLY COMPANY, 
New York city, announces that it has arranged for the consolida- 
tion of the Eastern Electrical Supply Company and the Royal 
Electrical Supply Company. The new company will occupy the 
store and basement of 114 and 116 West Twenty-seventh street, 
and will carry a complete stock of approved electrical supplies, con- 
sisting of house goods, lighting material, motors and generators. 


THE HOLMES FIBRE GRAPHITE MANUFACTURING COM- 
PANY, Germantown, Philadelphia, Pa., manufacturer of the Holmes 
fibre graphite commutator brushes, dynamo brushes and kindred 
products, announces its recovery from the fire sustained in October 
of last year. Ample facilities are available to take care of all 
customers with the company’s former promptitude and carefulness. 
The stock is in first-class condition to supply all demands with 
dispatch. 


THE UNITED ENGINEERING AND CONTRACTING COM- 
PANY, New York city, has published a brief description of the main 
features of the engineering work of the Manhattan cross-town 
tunnels of the Pennsylvania Railroad. This information was pre- 
pared for the use of the American Society of Civil Engineers on the 
occasion of the visit of its members to the tunnels, at the annual 
meeting in New York last month, and for the meeting of the 
American Institute of Mining Engineers during the present month. 


THE GAIL-WEBB MANUFACTURING COMPANY, Buffalo, 
N. Y., is distributing some new literature describing its “Du-Plex” 
reflectors. This device combines the three features of reflector, 
protector and shade. It is made in the form of two corrugated 
cones, one inverted upon the other, and so constructed that It 
rests upon the bulb one-quarter way down and directly covering 
the lamp filament. This allows the light to be thrown upward 
and downward. The company also has some new literature de- 
voted to its new form of wire lamp guard. 


THE BOSTON GEAR WORKS, Norfolk Downs, Mass., has ready 
for distribution its catalogue devoted to standard gears. The 
company announces that the new addition to its factory, giving it 
fifty per cent additional floor space, or a total of 34.000 square 
feet, is very nearly completed. The company is constantly installing 
new machinery, and is in a position to execute orders for all kinds 
of gearing: Spurs up to ten feet in diameter and twenty-four-inch 
face, including medium-sized gears, bevels, spurs and racks, with 
generated planed teeth; worm gears up to eight feet diameter for 
worms up to eleven inches diameter; spiral gears in any ratio: 
automatic turning work up to sixteen inches in diameter, and small 
brass and model work of every description. The 1908 catalogue 
contains descriptions of 3,000 sizes of gears and ten pages of use- 
ful tables for mechanical work. 


Record of Electrical Patents. 


Week of February 4. 


877,901. LOCKOUT DEVICE FOR PARTY-LINE TELEPHONES. 
Wiliam M. Bruce, Jr., Springfield, Ohio, assignor, by mesne 
assignments, to the American Automatic Telephone Company, 
Rochester, N. Y. A relay, operated by current, from central, 
locks out all but one instrument. 


877,902. TELEPHONE SWITCH. William M. Bruce, Jr., Spring- 
ficld, Ohio, assignor, by mesne assignments, to the American 
Automatic Telephone Company, Rochester, N. Y. A hook-switch. 


877,914. TELEGRAPHIC TRANSMITTER. Patrick B. Delany, 
South Orange, N. J. Two groups of two electromagnets each 
maintain automatic vibration of the signaling armature. 

877,915. TELEGRAPHIC TRANSMITTER. Patrick B. Delany, 
South Orange, N. J. A counterbalanced oscillating lever con- 
trolled by the key. 

877,919. ELECTRICAL CONTACTSDEVICE. Friedrich Fink, Reck- 
linghausen, Germany., , Contact/ strings are attached to the 
bottom of a slotted block’ of“insulating material. 


R96 -` . 


877,953. TROLLEY. Jean E. Saucier, Montreal, Quebec, Canada. 
Two arms attached to the harp carry a roller in the rear of the 
trolley wheel. 


877,968. COMBINED TELEPHONE DROP AND JACK. Henry C. 
Thomson, Boston, Mass., assignor to Electric Goods Manufac- 
turing Company, Boston, Mass. A signal-drop mounted on a 
grooved and perforated insulating block. 


878,012. AUTOMATIC ELECTRIC SUPERVISORY AND SIGNAL- 
ING SYSTEM. James G. Nolen, Chicago, Ill., assignor of one- 
half to Frank B. Cook, Chicago, Ill. A combined messenger-call 
and fire-alarm system. 


878,013. ELECTRIC SIGNALING SYSTEM. James G. Nolen, 
Chicago, Ill., assignor, by direct and mesne assignments, of one- 
half to Frank B. Cook, Chicago, Ill., and one-half to Automatic 
Fire Protection Company. A system for operating a number of 
signaling devices. 


878,017. PARTY-LINE TELEPHONE SYSTEM. Arthur F. Poole, 
Wheeling, W. Va. Each station is controlled by a relay and 
can be used when the latter is energized. 


878,062.—TROLLEY BRUSH. 


878,018. LOCK-NUT TELEPHONE SYSTEM. Arthur F. Poole, 
Wheeling, W. Va. The instrument at each station is controlled 
by a relay having two windings. 


878,062. TROLLEY BRUSH. George Heineman, San Francisco, 
Cal. A brush constructed of a system of longitudinal and trans- 
verse wires. 


878,087. ELECTRIC ALARM OPERATED BY ALARM-CLOCKS. 
Edward Ploudre, St. Louis, Mo. The clock rings a bell and 
lights a lamp. 


878,106. ELECTRICAL SIGNALING APPARATUS. Benjamin F. 
Wooding, Denver, Col. An arm carried on the car closes the 
circuit between the two contact wires supported beside the 
track. ; 


878,112. ELECTROMECHANICAL SWITCHBOARD SIGNAL. 
Ernest W. Brackett, Elyria, Ohio, assignor to the Dean Electric 
Company, Elyria, Ohio. 
with an arc-shaped tongue which extends around the drop. 


878,138. —ALTERNATING-CURRENT SIGNALING APPARATUS FOR 
ELECTRIC RAILWAYS. 


878,138. ALTERNATING-CURRENT SIGNALING APPARATUS 
FOR ELECTRIC RAILWAYS. John S. Holliday, Wilkinsburg, 
Pa., assignor to the Union Switch and Signal Company, Swiss- 


vale, Pa. A two-phase signaling system for single-phase rail- 
ways. 
878,139. ALTERNATING-CURRENT SIGNALING APPARATUS 


FOR ELECTRIC RAILWAYS. John S. Holliday, Wilkinsburg, 
Pa., assignor to the Union Switch and Signal Company, Swiss- 
vale, Pa. An alternating-current signaling system employ- 
ing a relay having two windings and intended for use on 
electric railways. 


578,151. TELEPHONE SYSTEM. Albert L. Parcelle, Boston, 
Mass.; Walter A. Parcelle, administrator of Albert L. Parcelle, 
deceased. The local transmitter circuit has two branches but 
one of which contains the microphone. 


878,165. DYNAMOELECTRIC MACHINE. Egbert M. Tingley, 
Pittsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. The magnetizable core is built up of 
groups of laminæ having a plurality of slots and spacing rings, 
the latter encircling the slots. 
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" 878,249. 


The core of the magnet is provided. 
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878,192. TELEPHONE TRANSMITTER. William W. Dean, Elyria, 
Ohio, assignor to the Dean Electric Company, Elyria, Ohio. 


The movable electrode engages intraperipherally with the flange 
of the diaphragm. 


878,212. ELECTRIC FUSE. Swan J. Leveen, Rock Island, IN. 
assignor of one-half to the Electric Construction and Machinery 
Company, Rock Island, Ill. An enclosed fuse. 


878,247. OVERHEAD ELECTRIC CONTACT. Thomas W. Small, 
Cleveland, Ohio, assignor, by mesne assignments, to the Acme 
Automatic Street Indicating Company, Cleveland, Ohio. A con- 
tact for completing a circuit through a boss on the side of the 
trolley wheel. 


878,165.—DYNAMOELECTRIC MACHINE. 


ELECTRIC APPARATUS FOR RAILWAY SIGNALING. 
Henry W. Spang, New York, N. Y., assignor, by mesne assign- 
ments, to Charles H. Ketcham, Yonkers, N. Y. A block-signal: 
ing system. 


878,260. ELECTRIC AIR-COMPRESSOR. Nelson M. Watson, De 
troit, Mich. A reciprocating compressor driven by two solenoids. 


878,264. TELEPHONE CENTRAL-OFFICE APPARATUS. Charles 
S. Winston, Chicago, Ill., assignor to Kellogg Switchboard and 
Supply Company, Chicago, Ill. The outgoing trunk is provided 
with a bridged clearing out signal. 


878,265. AUTOMATIC TRUNKING SYSTEM. Charles S. Winston, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A trunk circuit for connecting the lines of 
automatic and manual subscribers. 


878,272. CONDUCTOR FOR DISCHARGING HIGH-VOLTAGE 
ELECTRIC CHARGES. William H. Chapman, Portland, Me. 
Resistances are inserted between the discharging points and the 
conductor. 
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878,425.—ELECTROLYTIC APPARATUS FOR ELECTROLYSIS OF 
METALLIC SALTS. 


878,273. METHOD OF NEUTRALIZING STATIC ELECTRICITY. 
William H. Chapman, Portland, Me. The material is subjec 
to the action of a charge of high-potential of opposite polarity. 


PARSO? INSULATOR. Harley R. Markel, Dayton, Ohio. A divided 
cleat. 


878,402. MAGNET FOR ALTERNATING CURRENTS. Christies 
Kriimer, Frankfort-on-the-Main, Germany, assignor to Felten © 
Guilleaume Lahmeyerwerke Actien-Gesellschaft, Frankfortom 
the-Main, Germany. A three-legged magnet, one winding, 
which is in series with a non-phase-displacing, current-reducing 
means. 


878,425. ELECTROLYTIC APPARATUS FOR ELECTROLYSIS v 
METALLIC SALTS. William H. Rines, Rumford Falls, 
The cathode plate has deep V-shaped corrugations. ~ 


878,435. INDUCTION COIL. Richard Varley, Englewood, N. i 
signor to the Autocoil Company. A box for mounting 8n 
tion coil. 
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NEW YORK, SATURDAY, FEBRUARY 22, 190s, 


ISSUED WEEKLY 


ILLUMINATION AND DECORATION, 

At a recent meeting of the New York section of the Illumi- 
nating Engineering Society, Mr. George Leland Hunter read 
a most instructive paper on “Light and Color in Decoration.” 
An abstract of this paper and of the discussion which took 
place upon it will be found on other pages of this issue. It 
presents the decorator’s side of the problem of illumination, 
and for this reason should be read by every student of the 
art of lighting. The neglect of the scientific principles of dis- 
tributing light and the wasteful methods often unnecessarily 
employed were the chief excuses for the formation of this 
society, and for two years the engineer’s views have been pretty 
thoroughly expounded. This naturally caused some dissent 
among the architects and fixture men, and they have been heard 
from. Now Mr. Hunter has given us the decorator’s view- 
point, and makes out a very good case for him, and ably defends 
certain methods of illumination which have been criticized. 
The truth of the matter is that all sides are right in part, and 
it is only when one ignores the province of the others that he 
is apt to get into dificulty. The work may be divided in this 
way: it is for the architect to say what effect he desires in 
a room; the decorator will then say what the furnishings of 
that room should be in order that this effect may be produced, 
and what quality of illumination is needed to get the effect 
intended by the decorations. It is for the illuminating engineer 
to sav how the quality of the light asked for may best be 
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cases a little directed light from a reading lamp will often 
correct the trouble. 

It is pleasing also to hear Mr. Hunter condemn the incon- 
siderate use of dark decorations. It is almost impossible to 
secure satisfactory illumination in a room finished in dark 
wood or with dark red or green paper. It is always gloomy 
and depressing, though it is probably for these very reasons 
that many think it artistic. Equally valuable were Mr. Hunter’s 
suggestions regarding the use of colored shades. Too often 
the unthinking have the idea that the color of an object 
originates in it, and that when it is strong, a sharp contrast 
may be avoided by throwing light of a different color upon it. 
This, of course, is just the reverse of what should be done, as 
was so clearly stated by Mr. Hunter and shown by him in his 
experiments. The light originates at the lamp, and we sce 
the colors of objects only because they absorb all the other 
colors of the light falling upon them. The green or the red 
of an object reaches the eve simply because these particular 
ravs, starting from the lamp, are rejected, as it were, by the 
object, and hence thrown back to the eye; but if these rays be 
eliminated from the light, then the object will appear black 
because it will absorb all the remaining light which falls upon 
it. Hence contrasts are avoided by using a greenish light where 
the furnishings are green or a reddish light where they are red, 
and in the same way life is given to the room. 

It is hard to overestimate the value of such papers as 
that presented by Mr. Hunter and the one read by Mr. Bassett 
Jones, Jr., last December, in which the latter explained the 
ideals of the architect. It is in such ways that the engineer 
and all having to do with the art of illumination can get a 
broad view of the subject and be enabled to work in harmony 
with others whose part is just as important if the final result is 


to be satisfactory. 
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THE ASYNCHRONOUS GENERATING STATION. 

The paper presented by Mr. W. L. Waters before the Ameri- 
can Institute of Electrical Engineers on Friday, February 14, 
again draws attention to that interesting machine, the induction 
generator. This, as all know, is no more than the asynchronous, 
or, as it is usually called, induction motor, driven above syn- 
chronous speed. Under these conditions the torque exerted 
between the moving and fixed parts is reversed and the machine 
becomes a generator, feeding back electrical] energy into the 
system with which it is connected. When operated in this way 
it must be able to draw a magnetizing current from this supply 
system, since the machine is not self-exciting alone, and usually 
the frequency will be determined by other apparatus connected 
to the system; but the speed of the generator, the frequency 
and the output of the machine are so tied together that fixing 
any two determines the third. 

Just why Mr. Waters selected the designation “non-synchro- 
The 


usual term is that used above, induction generator, though this 


nous generator” for this device he does not make clear. 


is not altogether good, since it easily leads to confusion with 


that entirely different machine, the inductor generator. But 
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change in speed. 
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Mr. Waters’s designation is itself not entirely free from 
objection. 

The induction motor is in some ways one of the most inter- 
esting of electrical devices. Mechanically, its construction is 
almost ideal; the rotating part is perfectly symmetrical, may be 
easily balanced, and need carry no conductors requiring much 
On the other hand the stationary part, since the 


conductors are not subject to vibration, may be insulated for 


insulation. 
almost any potential. In fact, the machine may be made to 
combine the functions of a transformer with those of a motor. 
Electrically, the induction motor is not less interesting. Its 
peculiar characteristics are best understood by comparing them 
with those of the direct-current shunt motor. In fact, they 
resemble the latter so closely that they can hardly be called 
peculiar. For example, as a motor, it is a constant-speed ma- 
chine, as it adjusts itself to the applied load by only a slight 
As the load is increased the speed decreases 
and the torque increases until a point of maximum is found, 
after which the torque begins to decrease, falling off to a low 
value at standstill. This behavior is identical with that of the 
shunt motor, which also shows a point of maximum torque if 
the armature reactions, as in the case of the induction motor, are 
large. Moreover, if an attempt be made to start a shunt motor 
by connecting it directly across the line, it will be found to 
develop little or no torque, because, under this condition, the 
field winding is short-circuited by the armature. If the load 
he removed from the motor and the latter be driven above its 
no-load specd, in each case the torque falls to zero; for the one 
machine, when the frequency of the induction motor is equal to 
that of the supply, and for the other, when the speed of the 
shunt motor develops a counter electromotive-force just equal 
to the applied. If the speed be still further increased, both 
machines begin to operate as generators and show all the char- 
acteristics of the shunt machine. An increase in speed in each 
case will cause that machine to pick up a greater part of the 
load of the system. This will go on until a point is reached 
at which the machine begins to drop its load, and we have the 
well-known shunt characteristic. A decrease of speed operates 
in the reverse sense, tending to transfer part of the load from 
the machine to the other generators connected to the system. 
These characteristics of the induction motor are familiar 
to all, but the use of this machine in this way, while suggested 
several times, has only recently been tried seriously: This is 
the case described by Mr. Waters, and the type of equipment 
seems really to have been decided by other considerations. Here 
special requirements made it advisable to adopt a steam turbine 
rather than a reciprocating engine, but the high speed of the 
former made it undesirable to use a direct-current generator. 
The solution was to drive an induction motor as an induction 
generator, transforming the current from this machine into 
direct current by means of a rotary converter, the field excitation 
of the latter machine heing adjusted so as to supply the 
necessary excitation of the induction generator. The perform- 


ance of this arrangement is really somewhat remarkable, for 
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while at first it would seem that the use of two machines instead 
of one would seriously complicate matters and introduce in- 
creased losses, the actual efficiency of the system was really high, 
each device having a very high efficiency. 

In such use of the induction generator the supply of the 
exciting current is simple, and is obtained by over-excitation of 
the synchronous converter; but when it is desired to use the 
induction generator for supplying alternating current, some 
means must be at hand for obtaining this exciting current, 
which is lagging with respect to the generator itself and leading 
when referred to the machine from which it is drawn. 

As already mentioned, the simplicity of the design of the 
induction motor makes it an ideal machine for steam-turbine 
drive. However, it has advantages which are also useful when 
connected to a prime mover whose specd is not perfectly steady. 
Since the frequency of the system is not determined by the 
induction generator, slight variations in the speed of this ma- 
chine will not set up cross-currents and cause hunting of the 
In fact, it should tend to steady the motion 
of its engine, because, as the speed increases, it picks up a 


generating units. 


greater part of the load, which it later drops as the speed again 
dies down. Non-uniformity of rotation then simply transfers 
the load from one generator to the other without causing the 
useless cross-currents which would flow between synchronous 
A difficulty with the use 
of this generator in large stations is met in the necessity for 


machines under the same conditions. 


supplying an exciting current, which must be leading with re- 
spect to the power consumers on the system. This current can 
not be furnished by induction motors, and hence, when there 
are such power consumers on the system, excitation must be 
provided for by other means. The capacity of the cables, when 
these are used for distributing the current, may be utilized, but 
since this capacity effect is not under control, it takes the 
control of the generator out of the hands of the station operator. 
A static condenser could be employed or an unloaded synchro- 
nous motor, or a synchronous machine could be installed to serve 
as an exciter. Mr. Waters proposes a combined equipment 
consisting of synchronous and non-synchronous generators, the 
former supplying the power when the induction motor load is 
heavy, and the latter being brought into use as the lighting load 
comes on. This idea suggests a combination of Mr. Waters’s 
equipment with that proposed by Mr. Stott, whose idea was to 
combine gas engines and steam engines, the former being em- 
ployed on account of their high thermal efficiency, and the 
latter to save the heat which would otherwise be carried off in 
the exhaust gases and cooling water. The steam-driven unit 
could be a synchronous machine, the gas-engine-driven unit a 
non-synchronous machine. The two should operate together 
without difficulty. With such an arrangement it would seem 
necessary to maintain a synchronous machine in operation 
throughout the day in order to provide the exciting current 


for the other. 
heat losses of the gas engines, there is no objection to this 
arrangement. 


Since the steam unit would be operated by the 
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It should be borne in mind that although the reversed in- 
duction motor is styled a non-synchronous generator, it is this 
in a limited sense only, because, as mentioned above, there is a 
definite relation between the negative slip of this machine and 
the load which it will carry. If the frequency of the system is 
fixed and the speed of the generator is fixed, the load which it 
will carry is also fixed; but this very relation will tend to assist 
in the regulation of the prime mover, which may be governed 
according to the load, and not for constant speed. 

ELECTRIC WELDING. 

The art of electric welding is comparatively old, so that it 
seems strange that it is not more frequently made use of in the 
shop. There are several systems of bringing metal to a suth- 
ciently high temperature to weld it by means of electric currents, 
each of which has some advantages making it more or less suit- 
able for certain conditions. Yet these are not utilized as often 
as they should be. 

The general opinion seems to be that for electric welding an 
expensive apparatus is required, and that electrical energy is 
an expensive agent for producing heat. Neither of these objec- 
tions to the system is of much weight, for although, for certain 
classes of work, a more or less elaborate device seems best suited 
for the character of the work, the regularity of the joint and 
the rapidity of working more than offset the expense of the 
machine. Moreover, there are some methods of welding which 
require nothing more than two water-tight barrels, a carbon rod 
and a source of electric energy. The expense of the equipment 
is practically nothing, unless it becomes necessary to install a 
special generator for supplying the welding current. 

Regarding the cost of heat supplied in this way it should 
be remembered that, while the price is high when measured in 
kilowatt-hours, heat is being developed only while the metal is 
being heated; there is no appreciable loss; no attention is re- 
quired to keep a furnace at a suitable temperature for welding 
and heating, and probably the actual cost of the energy used in 
making a weld would be little, if any, more than that of the 
heat furnished in a coal forge, if the latter be charged with 
all the loss taking place when the forge is not in use. 

But the electric current may be used for welding and repair 
work where the ordinary type of forge is useless. Broken and 
defective castings may be repaired quickly and easily, and thus 
work which would otherwise be condemned be saved. And the 
intense localized heat which may be produced by the electric 
current may often be utilized in other ways for doing work 
which would otherwise require tedious handwork or expensive 
machining. In a shop provided with apparatus which makes 
available a current of several hundred amperes at fifty to a hun- 
dred volts, it will be found that this energy can often be used 
for saving much time or expense. An easily controlled method 
of producing intense local heating is a most valuable addition 
to the shop equipment. For this purpose the electric current 
is more flexible and more widely applicable than any other form 


of energy. 
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Testing of Steam-Electric Power Plants-i. 


HIS treatise covers methods of con- 
ducting tests of complete steam- 
electric power plants. The plant 

under discussion is one designed by the 
writer and described in the ELEcTRICAI. 
Review of April 20 and 27 and May 4, 
1907. This plant has a normal total out- 
put of 3,000 kilowatts, and contains three 
750-kilowatt horizontal turbo-generators. 
Space has been provided for a fourth unit 
of equal or greater capacity. 

The steam is supplied by six 275-horsc- 
power horizontal water-tube boilers, 
space being left for two additional units 
to be installed coincidentally with the 
fourth turbine set. Coal is brought to 
the side of the building in cars, and is 
elevated by a bucket conveyer into over- 
head bunkers. While there is a method 
of weighing the coal in cars by means of 
a track scale, there is no accurate way of 
weighing the coal from each individual 
bunker to the grates. ‘The coal must 
therefore be weighed in barrows for test- 
ing purpose, which is the most accurate 
incans of obtaining the amount burned. 

For boiler-feed purposes city water is 
used, and as the plant is operated con- 
densing the water may be used over and 
over again. The only make-up water re- 
quired is that which is lost due to leakage. 
Should the city water fail the make-up 
water can be supplied by house pumps 
which are connected to the circulating 
water intakes. 

The boiler-feed pumps, which are of the 
outside-packed plunger type, are located 
in the boiler room beneath a platform 
upon which is located a feed-water heater. 
of the closed type, and the make-up tank. 

The hot-well pumps deliver the water 
of condensation from the hot-wells to the 
make-up tank. From this tank the water 
flows by gravity to the boiler-feed pumps, 
which in turn pump it through the closed 
heater into the boilers. 

The boilers are provided with mechan- 
ical stokers and superheaters. The latter 
may be cut out in case of emergency and 
the boilers still be kept in commission. 
The piping is so arranged that either sat- 
urated or superheated steam may be used. 

Each turbine is provided with a sur- 
face condenser of 3,000 square feet. Thev 
are located directly beneath the turbines 
in the basement of the generating room. 
An atmospheric relief valve is provided 


! Consulting Engineer, New York. author of ‘Steam 
Electric Power Plants." 


By Frank Koester.! 


for each turbine so that it may run non- 
condensing. 

The circulating-water pump is of the 
centrifugal type, direct-connected to a 
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Fic. 1.—PLAN SHOWING GENERAL ARRANGEMENT OF EQUIPMENT. 


horizontal high-speed engine. The vacuum 
pump is of the single-horizontal type. 
The water of condensation is removed by 
the single pump, controlled by an auto- 
matic valve operated by the water line 
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Fie. 2.—MAHLER’s FUEL CALORIMETER. 


of the hot-well, and pumped to the make- 
up tank located in the boiler room. All 
these pumps are grouped around each in- 
dividual condenser and are also located in 
the basement. 
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operated by high-speed horizontal engines. 
These are duplicate sets, one being kept 
in reserve. 


equipment to be tested in this plant, Fig. 
1 is submitted. The units to be tested 
are turbine No. I and boilers Nos. II 
and IV, and their corresponding auxiliary 
machinery. 


The gencrators are direct-connected to 
the turbines and run at 1,800 revolutions 
per minute, generating three-phase, sixty- 
cycle current at 2,300 volts. 
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There are two thirty-kilowatt exciters 


In order to give a general idea of the 
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The figures given in the tests, which 
are here described, are based on the equip- 
ment of the above-mentioned plant. The 
methods adopted may, however, be used 
for any similar station. In this particu- 
lar case one unit only was tested with its 
respective boilers and auxiliaries, as all 
other units were duplicate sets. 

During the time that the test was run 
the plant had to give an output of 1,500 
kilowatts, furnished by two turbo-units 
and four boilers. In order to separate 
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the units to be tested from the remainder 
of the plant they were isolated by the 
necessary valves. Turbine No. II re- 
mained idle, as well as boilers Nos. I and 
II. Boilers Nos. V and VI supplied steam 
lo'turbine No. III. As will be seen later 
(under the heading “Testing Auxil- 
laries”) all exhaust from the auxiliaries, 
of turbine No. I exhaust into the con- 
denser of turbine No. II. In order to 
condense this exhaust steam the circulat- 
ing-water pump and hot-well pump of 
turbine No. II were run; the vacuum 
pump was not run, as there was no 
vacuum required in the condenser. 
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ANALYSIS OF COAL. 

There are different methods of deter- 
mining the heat value of coal. A theo- 
retical method is by the use of the well- 
known Dulong formula: 

B. t. u. = 145 (C + 4.28) (H — 


S +O X .28 S), in which 


C = Carbon. 
H = Hydrogen. 
O = Oxygen. 
S = Sulphur. 
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` the fire and pressure and temperature of 


steam were noted and the position of 
water in the gauge glass marked. The 
test was run for a period of eight hours, 
four hours in the morning and four hours 
in the afternoon. Readings were taken 
every forty minutes. The coal was 
weighed in barrows on a beam scale. The 
ashes were collected in the thoroughly 
cleaned ash pits and stored in cans and 
weighed at the completion of the test. 

As at the test several boilers of the 
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As this formula is theoretical the num- 
ber of British thermal units may vary 
five per cent to ten per cent of the actual 
heat value of the coal. 

A more accurate and convenient way 
is by testing the coal with a calorimeter, 
which was the method adopted. Fig. 2 
shows the apparatus used; it is of the 
Mahler type. Samples for testing pur- 
poses were obtained at intervals and sealed 
in hermetical tin boxes. Upon testing in 
the calorimeter the coal was found to con- 
tain 13.410 British thermal units. In 
order to determine the chemical composi- 
tion of the coal samples were submitted 
to a laboratory and the following result: 
obtained : 


Fixed carbon........... 53.10 per cent 

Volatile matter.......... $ us 

Moisture. .... ......... 1.35 a 

Sulphur................ 1.90 “ 

Ashes.................. 7.05 “ 
BOILER TEST. 


The boilers were tested both for capac- 
ity and efficiency. Previous to the test 
the boilers were thoroughly examined. 
cleaned and heated up. 

Upon starting the test the thickness of 


plant were in operation, one of the boiler- 
feed pumps was disconnected and sepa- 
rately piped to the two boilers which were 
being tested. The water was drawn froin 
the make-up tank in which it was meas- 
ured. The feed-water temperature was 
taken close to the boilers by means of a 
recording thermometer. In addition a 
mercury thermometer was used, which was 
read at the regular intervals. The tem- 
perature of the feed-water was also taken 
before entering the feed-water heater. In 
some cases a water meter is placed in the 
feed line as a check on the measuring 
tanks, while in other instances the tanks 
are entirely dispensed with, two water 
meters being substituted, one as a check 
on the other. However, in this case these 
precautions were not deemed necessary. 
As previously stated the thickness and 
quality of the fire were noted at the time 
of starting the test and at the conclusion 
a fire of similar thickness and quality 
was on the grates. The flue and chimney 
temperatures were obtained by the use of 
pyrometers, the intensity of the chimney 
draft was measured by an ordinary water- 
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draft gauge. These figures were not only 
taken at the chimney, but also in the flue 
and in the final passage in the boiler, in 
order to detect leakages in the flue and 
boiler setting. 

For the purpose of measuring the car- 
bon dioxide in the waste gases a CO, re- 
corder was installed, A similar apparatus 
to the one used is shown in Fig 3. This 
apparatus records at regular intervals on 
a timed chart. | | 

As automatic damper regulators are 
installed, a uniform pressure was con- 
stantly maintained in the main steam line. 
The steam pressure and temperature were 
taken close to the boiler, as well as at the 


LBs. OF STEAM 
Par KW Hour 


100% 


PERCENTAGE 
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one and one-half load on the generator. 
The figures given are averages. 
RESULTS OF BOILER TESTS. 


Water-heating surface (square fect)... 


2,750 

Superheated surface (square feet)..... 500 
Grate surface (square fect)... ........ 60 
Steam pressure in pounds (gauge)..... 180 
Temperature of superheat (degrees)... 110 
Chimney draft (inches water)......... 0.75 
Barometer (inches mercury).......... 29.5 
Heat value of coal, B. t. u..... 2.2... 13,410 
Total weight of water evaporated 

(pounds). Soe 5 054i lenses eeraa 7,095 


Water evaporated per pound of coal 
(Pounda hl vei oa est aaa ea 9 
Coal burned per square foot of heat- 


ing surface (pounds)................ 0.28 
Coal burned per square foot of grate 

surface (pounds)................00- 13.1 
Efficiency of boiler per pound of coal 

(DEP COND) cabs direne AERE eed 75.3 


125% 


OF LOAD 


Fic. 5.—StkAM CONSUMPTION OF 750-K1ILOWATT TURBINE. 


turbine. Calorimeter readings were taken 
at the boilers and at the turbine in order 
to ascertain the percentage of moisture in 
the steam, as tests were made with both 
saturated and superheated steam. 

So as to prove the capacity of the boil- 
ers an overload test was run. This test 


TURBINE TESTS. 

The turbine is tested for steam con- 
sumption and capacity. In order to ascer- 
tain the steam consumption the water of 
condensation is collected and measured. 
This was done as follows: 

Fig. 4 shows a diagram of the turbine, 


RESULTS OF TURBINE TESTS. 


Percentage of load 


ciate Mare! rusts E hace ees By Full load 125% 150% 
Steam pressure, pounds. .............206. 174.5 176 177.6 174.2 
Temperature at throttle (total), degrees... 457.3 458 435 432 
Ouality Of Steams rerio rodan a EAEAN Dry Dry Dry Dry 
Vacuum, inches mercury..............06. 27.9 27.7 27.7 27. 
Barometer, inches mercury............66- 29.5 29.5 29.5 29.6 
Vacuum corrected to 80 degrees........... Legit can oe as 
HGTOMCIET 4.3.4 aie cea ee eee eee eva es 28.4 28.2 | 28.2 2S 
Revolutions per minute.................. 1,820 1,810 ' 1,803 | 1,797 
Output in KlOwats cian cae gosh 566 752 940 1,12: 
Total steam consumption, pounds......... 9,791 12,634 15,914 19,428 
Steam consumption per kilowatt-hour, 

OOTI EE T ETT E TT 17.3 16.8 16.93 


$e 


was run merely to ascertain the percentage 
of overload that the boiler would with- 
stand. | 

During this overload test one boiler only 
was operated and evaporated 13,278 
pounds of water per hour. This is 
equivalent to 426 horse-power or fifty-five 
per cent overload. | 

The following tables gives the principal 
results obtained from tests on each boiler, 
the turbines having been run under ordi- 
nary operating conditions, which means a 
fuctuation of from three-fourths load to 


17.3 


condenser and their auxiliary machinery 
arranged for testing purposes. The steam 
before entering the turbine is examined 
as to quality, temperature and pressure. 
To ascertain the quality of the steam a 
calorimeter was used, readings were taken 
at regular intervals simultaneously with 
those of the boiler. At the same time 
the pressure and temperature were noted. 

The exhaust steam was discharged into 
the condenser and the water of condensa- 
tion removed by means of the hot-well 
pump, being stored in a receiving tank. 
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From this receiving tank the water flowed 
by gravity into a weighing tank located 
on a beam scale. The weighing was done 
in the usual manner, viz., when the weigh- 
ing tank filled the water was cut off from 
the receiving tank. The weight of water 
was then noted. The drain from the 
weighing tank was then opened, allowing 
the water of condensation to waste to the 
sewer. 

The vacuum was noted in the exhaust 
pipe to the condenser by means of a mer- 
cury column. In conjunction with this 
recording barometric readings were taken 
in order to ascertain the atmospheric 
pressure so as to know the actual vacuum. 
The temperature of the water of condensa- 
tion was also taken, as well as the tem- 
perature of the circulating water supply 
and discharge. 

The tanks for receiving and weighing 
the water of condensation for this par- 
ticular instance were ordinary barrels. In 
many large plants where tests for steam 
consumption are frequently made, a con- 
dition that should obtain in all stations, 
permanent means for conducting this test 
are devised. In these cases wrought-iron 
measuring and weighing tanks are pro- 
vided. In some cases automatic weighing 


tanks are installed. Fig. 5 shows the 
steam consumption for three-quarters load, 
full load and one-quarter and one-half 
overload. 

(To be concluded.) 


—_—__«@—___—__ 
To Guard Wireless Messages. 


On February 13 President Roosevelt 
transinitted to Congress a letter from the 
Secretary of the Navy, recommending the 
enactment of laws making it a punish- 
able offense “to originate or transmit a 
false wireless message purporting to be 
official, or to break in and interfere with 
any wireless station while it is transmit- 
ting an official message, or to refuse to 
cease or fail to cease sending a private 
wireless message when called upon to do 
so by an operator having an official mes- 
sage to be sent.” The restrictions sug- 
gested are intended to apply particularly 
in times of peace. In times of war more 
rigorous restrictions would be indicated. 

—___<-@—-—___- 
May Dissolve Telephone 
Company. 

An order was signed on February 11 bv 
Vice-Chancellor Howell, at Newark, N. J.. 
directing the United States Independent 
Telephone Company to show cause why 
it should not be adjudged insolvent and 
a receiver appointed. Application for the 
order was made by John R. Hardin, of 
Pitney, Hardin & Skinner, as counsel for 
James M. E. O’Grady, of Rochester, 
N. Y., a creditor and stockholder of the 
company. 


—$—_$—* — —— —_ — - 
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American Institute of Elec- 
trical Engineers. 

The 225th meeting of the American 
Institute of Electrical Engineers was held 
in the Engineering Societies Building, 
New York city, on Friday evening, Feb- 
ruary 14. The meeting was called to 
order by President Stott at 8 o'clock, and 
the secretary announced that 15-4 asso- 
ciate members had been elected at a meet- 
ing of the board of directors held in the 
afternoon. 

The first paper was read by W. L. 
Waters, entitled “The Non-Synchronous 
Generator in Central Station and Other 
Work.” This paper is published, in 
slightly condensed form, on other pages 
of this issue. 


Charles W. Stone presented a paper en- ` 


titled “Some Developments in Synchro- 
nous Converters.” In this attention was 
called to the large use of these machines 
in connection with railway and lighting 
systems, although their use dates back 
only about ten years. Recent practice 
has shown that sixty-cycle converters may 
be made reliable, although the prevailing 
type is for twenty-five-cycle. A general 
tendency in the design has been toward 
higher speeds with a view to reducing 
space occupied, first cost and weight. One 
notable advance has been the design of 
vertical converters. In these the vertical 
shaft is stationary, the armature alone re- 
volving. The weight of this is taken up 
by a bearing through which oil is forced 
under pressure, while a guiding sleeve, 
practically as long as the armature, holds 
the latter in its central position. This 
type of design has a good many advan- 
tages; one of these being the ease with 
which all the brushes are inspected and 
adjusted. As there ig no end play, uni- 
form wearing of the commutator must be 
provided for. This is done by staggering 
the brushes. Lubrication of the commuta- 
tor is secured by the use of a number of 
graphite brushes. Mr. Stone then de- 
scribed briefly some of the newer methods 
of regulating the voltage of converters. 
One of these, due to J. E. Woodbridge, 
takes advantage of the fact that the ratio 
of conversion from alternating to direct 
current depends upon the magnetic dis- 
tribution under the pole-face. By split- 
ting the poles up into three sections and 
placing separate windings upon them, 
these being divided into two sets, control 
over the distribution is obtained. One of 
these sets of windings furnishes the nor- 
mal excitation, while the other set varies 
the relative magnetization of the three 
sections of pole-face. Another scheme, 
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due to J. L. Burnham, is somewhat sim- 
ilar, though simpler. In this the pole is 
cut into two sections. On one is placed 
the normal exciting coil, and on the other 
a coil used for varving the magnetic dis- 
tribution. Anti-hunting devices were re- 
ferred to briefly, it being thought that 
the most satisfactory is that in which 
copper rods are passed through the face of 
the pole tips and connected together by 
heavy copper rings. 

J. E. Woodbridge read a paper entitled 
“Some Features of Railway Converter De- 
sign and Operation.” In this Mr. Wood- 
bridge also calls attention to the large 
increase in the use of converters which has 
taken place, there being about 1,000,000 
kilowatts, aggregate rating, of the ma- 
chines now in use. The author then took 
up the different methods of tapping con- 
verters, comparing the three-ring with the 
six-ring method. The six-ring arrange- 
ment is more efficient, besides giving a 
more uniform heating of the armature 
copper. The author discussed the starting 
of synchronous converters from the alter- 
nating-current side, showing that this may 
be arranged so as not to disturb the system 
too seriously and not to overload the con- 
verter. Converters may be started in this 
way repeatedly, as quickly as they will 
slow down after being brought up to speed. 
In fact such machines are better self- 
starters than  constant-speed induction 
motors of high efficiency. Mr. Wood- 
bridge then discussed the compounding of 
converters, describing the use of series re- 
actances. Overcompounding has gone out 
of fashion on account of the low power- 
factor which it causes. In order to reduce 
the average heating, compound converters 
should have their shunt fields adjusted 
so as to draw a considerable lagging 
current at no load. The best results are 
obtained with systems in which the re- 
sistance approximates ten per cent, by in- 
creasing the natural reactance of the cir- 
cults approximately to twenty-five per 
cent, and the use of a series field of such 
strength as to balance about one-half full- 
load armature ampere turns, with trans- 
former ratios such as to give normal direct 
voltage with at least one-fourth full-load 
current lagging at no load. In two ap- 
pendices to this paper Mr. Woodbridge 
gave a mathematical analysis of the heat- 
ing loss in a s$ix-phase winding and the 
regulating reactance. 

President Stott announced that a spe- 
cial meeting would be held on March 5, 
at which the subject of forest preserva- 
tion would be considered. 

F. G. Clark, electrical engineer of the 
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Pennsylvania Tunnel and Terminal Rail- 
road, was called upon to open the discus- 
sion. Mr. Clark took up in detail the 
advantages which Mr. Waters had con- 
sidered were possessed by the non-synchro- 
nous generator. As an operating engineer 
he was rather of the: opinion that the 
author, in his enthusiasm over advantages. 
some of which must be admitted as im- 
portant, had failed to realize the weight 
of certain disadvantages which preclude 
the use of the non-synchronous generator 
in large power stations where synchronous 
generators are now installed. The claim 
that the excitation of a non-synchronous 
generator can be controlled from a dis- 
tant substation did not appeal to him as 
practicable. There are a few possible hap- 
penings between a substation and a power 
station which would cause either voltage 
rises or interruptions chargeable to such 
operation. He believed it safe to sav 
that the synchronous converter, with its 
direct-current, engine-driven starting gen- 
erator, must be located at the power sta- 
tion. He believed Mr. Waters’ point, that 
when the non-synchronous generator is 
used with synchronous converters it is 
superior to engine-driven, direct-current 
converters, was well taken. Turbine- 
driven, direct-current generators have not 
proved very satisfactory, and it is doubtful 
if they will ever be used to any great 
extent. The slow-speed ‘engine sets are 
eflicient for one point of load, and un- 
economical when the load varies through 
wide ranges. The non-synehronous gen- 
erator and synchronous converter com- 
bination may show sufficient economy to 
displace engine-driven generators in some 
stations, and should generally be able to 
merit adoption when additional power is 
required. 

Paul M. Lincoln, of the Westinghouse 
Electric and Manufacturing Company, 
presented a communication from C. F. 
Scott, which generally commended the 
proposition presented by Mr. Waters. Mr. 
Lincoln then proceeded to present an anal- 
ysis of the split-pole rotary proposed by 
Mr. Stone and Mr. Woodbridge. By 
means of lantern slides which were thrown 
on the sereen Mr. Lincoln showed that 
this analysis indicated that the split-pole 
machine would produce deviations from 
the true sine wave-form, which, he con- 
sidered, would make the machine, in some 
cases, uncommercial. 

Dr. Charles P. Steinmetz stated that he 
did not care to discuss Mr. Stone’s paper, 
because when this type of split-phase con- 
verter was first brought to his attentiou 
he was not very favorably impressed with 
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it. He rather expected that this machine 
would give wave-shape distortions, poor 
power-factor and poor commutation. 
When the machine was built and tested 
he was somewhat surprised that the wave- 
shape distortion did not materialize. The 
power-factor was high, and the commuta- 
tion good. When the machine had passed 
through various sizes and was put into 
commercial service his only consolation 
was that prominent and well-informed 
engineers had arrived at the same con- 
clusion as he had theoretically. His 
final conclusion was that even nowadays 
it is wise to check up theoretical reason- 
ing by experimental test, because these 
two do not always agree; not that the 
theoretical reasoning is wrong, but bc- 
cause, in the premises upon which the 
theoretical reasoning is based, some ele- 
ments which are essential may not have 
been given the proper weight. 

He was very much pleased with Mr. 
Waters’ paper, and was grateful for the 
very strong argument he made in favor 
of this type of generator. He had always 
believed that, in some instances, it was 
a very desirable type, and he hoped to see 
it introduced, perhaps not so universally 
as Mr. Waters believed, but to a consider- 
able extent. He took exception to the 
designation which Mr. Waters had given 
this type of apparatus, and did not ap- 
prove of the plan to introduce a new name 
for a known apparatus. In this particular 
case it appeared to him that the name 
“induction generator” is analogous to the 
name “induction motor,” implies the ex- 
citation of the machine by induction, and 
that the name “non-synchronous machine” 
is rather a misnomer. There is one field 
to which he believed the induction gen- 
erator is pre-eminently suited—that is, 
for the parallel operation of water powers 
with steam power. In those numerous 
cases where a water power of limited size 
is available, and the balance of the power 
beyond that given by the water-wheels is 
supplied by a steam plant, the problem is 
to take all the load from the water power 
which can be given and supply only the 
deficiency by the steam power. In this 
case the synchronous machine controlled 
by a steam engine operating at constant 
speed would be desirable, while the in- 
duction generator direct-connected to the 
water-wheel would operate without a gov- 
ernor on the water-wheel. In that case 
the induction generator speeds up above 
synchronism until it consumes all the 
power given by the water, little or much, 
depending upon the season of the year 
and conditions. It takes all the power 
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which the water can give and supplies it 
to the system, and the steam engine sup- 
plies the rest. 

Dr. Steinmetz said that we have just 
touched the supply of power available 
from the water powers of the country. 
While some of the largest powers where 
energy is available in the most concen- 
trated form are being developed, there is 
an enormous amount of power in the coun- 
try in small creeks and rivers which is 
going to waste. There will come a time 
when the large water powers are all taken 
up, and we will have to approach the prob- 
lem of gathering all these small streams 
and rivers. Here only the induction gen- 
erator can solve the problem. The way 
to solve the problem of these small powers 
is to build a small stone dam across the 
creck, just enough to get a head to feed 
into a pipe of a few hundred feet, with 
the water running against some cheap 
form of hydraulic turbine. The induc- 
tion generator would be directly connected 
to the turbine and to the low-tension side 
of a step-up transformer, while the high- 
tension side of the high-tension trans- 
former would be joined into a line lead- 
ing along the creek. A number of such 
stations, which could be very simple and 
cost very little, could be strung along the 
crecks and rivers, all feeding into the 
same transmission line. The power from 
these dozens or hundreds of small induc- 
tion-generator plants could be gathered in 
one central collection station by synchro- 
nous motors with automatic feed control, 
and power supplied to those points where 
it was required. 

The papers were also discussed by Dr. 
C. A. Adams, J. R. Bibbins, Philip 
Torchio and J. B. Taylor, and the dis- 
cussion was closed by the authors. 

The meeting was then adjourned. 

—_-__<-@——____ 
Annual Report of the Mackay 
Companies. 

The annual report of the Mackay Com- 
panies, controlling cable, telephone and 
telegraph companies in the United States, 
Canada and Europe, was issued on Satur- 
day, February 15. The balance shect as 
of February 1 shows the value of invest- 
ments in other companies to be $92,075,- 
503. The receipts of the Mackay Com- 
panies for the year ended February 1 
were $3,830,390, which compares with $3,- 
310,328 for the previous year. 

The report states that during the year 
1907 the earnings of the Commercial 
Cable Company, which has paid regular 
quarterly dividends for over eighteen years, 
showed substantial gains in gross receipts 
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and net profits. On account of the teleg- 
raphers’ strike the net profits of the land- 
line system were not equal to those of 
1906, but were larger than those of 1905. 

At the annual shareholders’ meeting, 
held February 15, 1907, the number of 


trustees was increased from five to seven, 


and the two additional trustees elected 
were Robert A. Smith, of the banking 


house of Osler & Hammond, Toronto, and 
Pliny Fisk, of the banking house of Har- 
vey Fisk & Sons, New York. 

The Mackay Companies has no debts. 

During the year 1907 the trustees caused 
to be laid from New York city direct to 
Havana, Cuba, a submarine cable, to be 
operated in connection with the Com- 
mercial Cable Company, and opened it 
for business on October 21, 1907, giving 
a one-minute service. The earnings from 
the operation of this cable are satisfactory. 
Its entire cost has been paid out of the 
current profits of the system. 

The physical properties of the suborii- 
nate companies are maintained in excel- 
lent condition. All reconstruction is 
charged to operating expense. 

The recent completion of certain under- 
ground construction in England has en- 
abled the Commercial Cable Company to 
dispense with aerial wires from Bristol 
to London. That company’s submarine 
and underground cables between New 
York and London are now free from all 
the dangers of disturbance incident to 
overhead construction. 

In the revort special attention is given 
to the relations existing between the 
Mackay Companies and the American 
Telephone and Telegraph Company. In 
connection with this the report is quoted 
as follows: 

“The trustees have confidence in the 


stability and future of the telephone com- 


pany and realize that the natural relations 
between the telegraph and telephone will 
lead inevitably to closer relations between 
these two companies because of the great 
economies that are possible, especially m 
the way of avoiding duplication of pole 
lines, rights of way, office rents, managers. 
cost of maintenance, etc., throughout the 
vast expanse of territory of the United 
States. The management of the Ameri- 
can Telephone and Telegraph Company 
has made radical changes during the last 
year. Retrenchment has taken place ın 
every branch of its business. Expenses 
have been cut down, the staff reduced and 
extensions not urgently required have 
been deferred until the stock and bond 
market admits of easier money at lower 
rates. The trustees of the Mackay Com- 
panies are in entire accord with the policy 
of Mr. Vail, the president, and the admin- 
istration of the telephone company.” 

The following are the officers and trus- 
tees of the Mackay Companies: Clarence 
H. Mackay, president; George G. Ward, 
vice-president; Edward C. Platt, treas- 
urer; Albert Beck, secretary; trustees— 
Clarence H. Mackay, William W. Cook. 
George G. Ward, Dumont Clarke, Edward 
C. Platt, Pliny Fisk and Robert A. Smith. 
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THE NON-SYNCHRONOUS GENERATOR 
IN CENTRAL STATION AND 
OTHER WORK.' 


BY W. L. WATERS. 


That an induction motor could act as 
a generator and return power to the line 
when driven at a speed above that of 
synchronism has been known for many 
years. lt has, however, always been re- 
garded as more or less of a scientific curi- 
osity, and except in the case of the Swiss 
three-phase mountain roads, where the 
motors are sometimes allowed to run as 
generators to brake the train on descend- 
ing heavy grades, the non-synchronous 
generator has had but few commercial 
applications. The fact that the character- 
istics of this generator are such that it 
must receive a lagging current from the 
system, the magnitude of which is for a 
given machine definitely decided by the 
slip of the generator above synchronism, 
combined with the fact that when con- 
nected to a circuit it has no definite 
voltage and frequency of its own, make it 
lack the flexibility of the synchronous 
generator. In 1895 B. G. Lamme pro- 
posed running a non-synchronous gen- 
erator with an unloaded synchronous 
motor, the generator to supply the watt 
component and the motor the wattless 
component of the current in the system. 
But though this suggestion rendered the 
non-synchronous generator a practical 
machine, it is easily understood that on 
account of the lesser flexibilities when 
compared with the synchronous generator, 
it has not appealed to the central station 
engineer as a desirable addition to his 
equipment. 

The question as to the advisability of 
adopting the non-synchronous generator 
for power station work was decided ad- 
versely by engineers at the time when 
steam engines and water turbines were the 
only practical prime movers. But to-day 
we have to deal with steam turbines and 
gas engines, and the coming of these two 
new types of prime movers has altogether 
changed the situation in regard to the use 
of this generator for power station work. 
It often happens in such cases that the 
real meaning and possibilities of the in- 
troduction of types of machinery with 
such fundamentally new characteristics 
as the steam turbine and gas engine are 
not recognized until they are accidentally 
forced upon us. This has been the case 
in the present instance; the question of 
the use of non-synchronous generator with 
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steam turbines was not seriously con- 
sidered until it was brought up indirectly. 
In 1904 a copper smelting and rolling 
company was installing a 1,200-kilowatt, 
200-volt, direct-current generator for elec- 
trolytic work. It was desirable to con- 
tinue the good steam economy on variable 
loads, the small floor space and reduced 
maintenance of the steam turbine, and at 
the same time to generate 200-volt direct 
current. A 1,200-kilowatt, 6,000-ampere, 
200 - volt, 1,800-revolutions-per-minute, 
direct-current generator was not con- 
sidered practical, and a non-synchronous 
generator, together with a synchronous 
converter, was suggested as an alternative. 
It was finally decided to adopt this type 
of equipment, and a 1,200-kilowatt, six- 
phase, 140-volt, thirty-cycle, 1,800-revolu- 
tions-per-minute generator, together with 
a 1,200-kilowatt, six-phase, 150-revolu- 
tions-per-minute converter, was installed 
to supply the required 6,000-ampere 
direct current at 200 volts. A direct-cur- 
rent exciter for the converter was pro- 
vided, so that the voltage of the con- 
verter’s direct current could be varied 
from 100 to 230 volts without any danger 
of instability. The exciter is compound- 
wound to give constant voltage on the 
direct-current side of the converter, and 
the power-factor gradually rises from 
about twenty-five per cent at no load to 
about ninety-six per cent at full load. 
When starting up the set, the converter is 
run up to speed from an auxiliary source 
of direct current, and the generator by its 
turbine. They are then thrown together, 
the generator driving the converter as a 
synchronous motor, and the converter sup- 
plying the magnetizing current of the gen- 
erator. The governor of the turbine de- 
cides the frequency of the set, and the 
slip of the converter behind the generator 
is proportional to the load, being about 
one per cent at full load. This equip- 
ment has been running now for about 
three vears and operates perfectly. The 
generator is similar in arrangement to 
the old open-type turbo-generator, and in 
consequence is rather noisy, but with the 
modern enclosed type of generator it is 


possible to arrange the air circulation bet- 


ter, and to obtain as a result a much 
quieter running machine. 

This installation is given in detail, as 
it is one instance where the adoption of 
this apparently inflexible type of gen- 
erator resulted in an installation, which 
combines the flexibility of the standard 
direct or alternating-current generator 
with the capacity for heavy overloads of 
the synchronous converter, and the re- 
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liability and robustness of construction of 
the non-synchronous generator. No other 
electrical equipment which could have 
been installed would have given the good 
results that were obtained. And though 
the existing conditions rather forced the 
choice of the equipment in this case, the 
results so thoroughly met expectations 
that engineers began to consider whether 
the development of the last few years in 
regard to prime movers had not changed 
the non-synchronous generator from a 
scientific curiosity to a generator possess- 
ing great advantages for certain condi- 
tions of power station work. 

GENERAL CHARACTERISTICS OF THE NON- 

SYNCHRONOUS GENERATOR. 

As most engineers are more familiar 
with the characteristics and perform- 
ances of the induction motor than they 
are with those of the commercial non- 
synchronous generator, it will be well to 
show how the characteristics of the two 
machines are allied. An induction motor 
of given characteristics carrying a certain 
definite load runs at a fixed speed rela- 
tively to that of synchronism, and it takes 
a current the magnitude and phase of 
which are definite. The torque exerted 
by the motor is proportional to the prod- 
uct of the current induced in the short- 
circuited secondary and the magnetic 
flux. The electromotive force and the 
current induced in the secondary, and 
hence the torque, are proportional to the 
rate at which the secondary conductors 
cut the primary magnetic field, that is, 
to the slip of the rotor above or below 
the speed of synchronism, As the speed 
of the motor gradually rises to that of 
synchronism, the current in the secondary 
and the torque gradually fall, till at the 
speed of synchronism they both become 
zero. If the speed of the machine still 
continues to increase, the secondary con- 
ductors cut the primary flux in the reverse 
direction, and the induced electromotive 
force, the secondary current and the 
torque become negative; that is, the ma- 
chine requires a mechanical power to drive 
it above the speed of synchronism. The 
machine now returns electrical power to 
the circuit and has become a generator. 
When running as a motor, the current is 
never in phase with the impressed voltage, 
for two reasons: (1) the motor requires 
a certain wattless magnetizing current, 
and (2) the motor windings, both primary 
and secondary, have a certain amount of 
self-induction. This makes the current 
lag behind the impressed voltage by an 
angle, depending on the characteristics of 
the machine and on (the load it is carry- 
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ing. When the machine runs above syn- 
chronism as a generator, it still takes 
from the circuit the wattless magnetizing 
current, and the circuits still possess their 
self-induction. And as the watt compo- 
nent has reversed in direction, this will 
mean that the primary current lags less 
than 180 degrees behind the voltage im- 
pressed by the circuit on the generator, 
hence the current leads the electromotive 
force supplied by the generator to the cir- 
cuit. Thus we have as a fundamental 
characteristic of the non-synchronous 
generator, that for a given load it runs 
at a certain definite speed above that of 
synchronism, and that (a) it supplies a 
watt current which represents the power 
delivered by the generator to the circuit, 
and (b) it takes a wattless magnetizing 
current from the system, the magnitude 
of which depends on the voltage and on 
the watt component of the current. 
Hence this type of generator can not 
supply a lagging current to the outside 
circuit and can only deliver power to a 
circuit which can provide the lagging 
magnetizing current required by a non- 
synchronous generator; for any given 
speed the magnitude and phase of the 
current which the generator will supply 
are definitely fixed. Also, as the wattless 
component of the current varies in mag- 
nitude when the load of the machine 
changes, we must have in circuit some 
apparatus which can supply a variable 
amount of lagging current, and which 
will keep the voltage of the circuit con- 
stant. It is these apparently rigid and 
inflexible conditions which have prevented 
any extensive use of the non-synchronous 
generator, and it is only because under 
certain modern conditions these limita- 
tions do not mean serious disadvantages 
that this generator is now put forward 
as an important part of a power station 
equipment. 

Usually the load on a power station is 
either non-inductive or has a lagging 
power-factor, so that if this type of gen- 
erator is used, the lagging current re- 
quired by the generator, and perhaps also 
by the outside circuit, must be artificially 
supplied. There are two ways of obtain- 
ing the lagging current required by the 
non-synchronous generator: (1) from a 
condenser; (2) from a synchronous gen- 
erator or an over-excited synchronous 
motor, It would not be desirable com- 
mercially to install a condenser specially 
to supply the required lagging current, as 
the cost would be prohibitive, but a large 
cable system has quite a considerable elec- 
trostatic capacity, and the lagging current 
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supplied by this system will usually help 
greatly in reducing the size of the neces- 
sary synchronous machine. In any case, 
however, it is necessary to have a syn- 
chronous machine, either a motor or a 
generator, in the circuit in order to set 
the frequency and the voltage. If we have 
the non-synchronous generator running 
together with a synchronous generator, the 
latter machine supplies all the lagging 
wattless current required by the non-syn- 
chronous generator and the outside cir- 
cuit, while the voltage of the circuit is 
decided by the excitation of the syn- 
chronous generator. The distribution of 
the watt component of the current be- 
tween the two machines is decided by 
the governors of the prime movers. The 
load which the non-synchronous generator 
takes depends on the percentage slip by 
which it leads the synchronous generator, 
and the remainder of the load is taken by 
the synchronous generator. When addi- 
tional Ioad comes on the station it first 
comes on the synchronous generator, and 
then, as this machine slows down and 
allows the slip of the non-synchronous 
generator to increase, part of the load is 
transferred to this latter machine. In 
any case, the voltage regulation of the 
system is that of the synchronous gen- 
erator, and the voltage of the circuit 
under any condition of load is decided 
by the excitation of this machine. If we 
have the non-synchronous generator run- 
ning together with a synchronous motor 
or synchronous converter, then the same 
remarks apply. The voltage regulation is 
that of the synchronous machine, and the 
voltage of the circuit is decided by the 
magnitude of its excitation. When the 
load increases, the additional load comes 
first on the synchronous machine, energy 
being supplied to the system from the 
momentum of its rotating part, and then 
as the machine slows down a little, the 
load is transferred to the non-svnchronous 
generator, the synchronous machine sup- 
plying simply the additional lagging cur- 
rent required by the generator when 
carrying the additional load. The syn- 
chronous machine supplies at all times all 
of the lagging wattless current in the cir- 
cuit, and the governor of the prime mover 
driving the non-synchronous generator, 
decides the frequency of the circuit, the 
synchronous machine slipping behind the 
generator an amount just sufficient to 
allow this latter machine to supply all the 
power required by the circuit. 
NON-SYNCHRONOUS GENERATORS IN POWER 
STATION WORK. 
Obviously, the disadvantage of the non- 
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synchronous generator for power station 
work is that it can not carry a lagging 
wattless current; that it requires an ad- 
ditional lagging wattless current to excite 
it. The power-factor of the current sup- 
pled by such a generator is a direct 
measure of the amount of wattless cur- 
rent required to excite it under that par- 
ticular load. The power-factor which can 
be obtained in designing any non-syn- 
chronous generator depends on the size, 
speed, voltage and frequency of the ma- 


chine. Low speed, high voltage and high: 


frequency all tend to lower the power- 
factor which can be obtained. 

Table I gives the characteristics of 
steam-turbine and gas-engine-driven non- 
synchronous generators of from 1,000 
kilowatts to 10,000 kilowatts for 2,200 
and 13,200 volts, and for twenty-five and 
sixty cycles. The table shows that on 
high-speed 2,200-volt generators the 
power-factor rises as high as 98.25 per 
cent, and that we can obtain on such ma- 
chines a power-factor which averages nine- 
ty-seven per cent to ninety-eight per cent 
from one-half to one and one-quarter load, 
while the no-load magnetizing current is 
less than ten per cent of the full-load cur- 
rent of the machine. This being the case, 
the fact that these generators require a 
wattless current to excite them ceases to 
be a serious objection, and it is seen that 
the one important limitation of this type 
of machine is that it can not supply lag- 
ging wattless current to the outside cir- 
cuit. Of course, the low-speed, sixty- 
cycle machines are relatively poor as re- 
gards power-factor and exciting current, 
so that the use of non-synchronous gen- 
erators would not be advocated under 
these conditions, unless their other char- 
acteristics made them particularly advan- 
tageous for the conditions under which 
they were to be used. It will also be seen 
from Table I that another advantage of 
this type of generator is the extremely 
high efficiency at all loads that is obtained 
in high-speed machines. This means that 
these generators have a very low tem- 
perature rise at normal rated load, and 
that they have a very large overload 
capacity. The normal ratings of the in- 
dividual machines given in the table were 
chosen so that their characteristics would 
be best at from one-half to one and one- 
quarter rated load. All the machines 
given can generate from two-and one- 
half to five times their rated output, and 
as far as general characteristics are con- 
cerned could be rated up fifty per cent. 
It was stated above that the slip of the 
non-synchronous generator relatively to 
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the synchronous generator must increase 
‘from no load to full load in order that 
the former may carry its due share of the 
load. So if we wish the load always to 
be automatically divided between the two 
. machines we must adjust the governor of 
the synchronous prime mover so that its 
drop in speed from no load to full load 
equals the drop in speed of the non- 
synchronous prime mover plus the full- 
load slip of the non-synchronous gen- 
erator. This means that the speed and 
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tion, is an ideal construction mechanical- 
ly, and is one which can be operated at 
very high temperature without damage. 
Comparing this with the rotating magnets 
of the standard synchronous turbo-alter- 
nator, the difference is very great. The 
magnet winding of a synchronous turbo- 
alternator consists of a number of turns 
of thin strap separated by insulation. 
The windings often reach high tempera- 
tures, due to overload at low power- 
factors, and are subject to heavy cen- 


TABLE I. 
25-CYCLE TURBO-ALTERNATORS. 


~ 


i No-Lead ; 
Kilowatts. Eor por Volts. Efficiency. Power-Factor. | Current. | Pee ene. 
} r Cent. | 
| 
0.1 0.75 | 0.50 | 0.1 0.75 | 0.5 
1,000 1,500 2,200 97.6 97.7 97.5 97.0 97.5 97.0 8.3 0.75 
13,000 06.0 8.9 96.5 
2,500 1,500 2,200 98.2 98.2 97.8 7.9 7.3 06.4 8.3 0.48 
18,000 06.5 96.9 95.0 
5,000 1,500 2,200 08.8 98.2 98.0 W.N 97.7 97.4 8.5 0.46 
18,000 9.5 Ww. 96.5 
10,000 750 2,200 08.5 98.4 98.2 9.2 98.0 97.5 8.1 0.40 
13,000 96.8 | 97.3 97.1 
60-CYCLE TURBO-ALTERNATORS. 
1,000 1,800 2,200 97.6 97.7 97.5 96.4 | 96.9 96.4 95 0.75 
18,000 94.0 95.0 94.5 11.5 
2,500 1,800 2,200 98.2 98.2 97.9 97.2 | 98 96.2 9.5 0.48 
13,000 94.5 | 9.3 8 
5,000 1,200 2.200 98.8 98.2 98.0 96.0 97.2 97.0 9.5 0.45 
18,000 94.5 95.6 95.5 
10,000 720 2,200 93.5 98.4 98.2 97.6 97.6 97.1 9.5 0.40 
18,000 95.8 95.6 95.5 
25-CYCLE -GAS-ENGINE-DRIVEN ALTERNATORS. 
1,000 4 2,200 96.7 97.1 97.2 94.0 04.2 92.0 16.5 1.5 
13,000 89.3 90.9 RR? 18.0 
2,000 83 2,200 97.0 97.4 97.6 95.5 95.1 94.0 16.5 1.4 
18,000 92.4 93 2 90.7 
8,500 75 2,200 97.1 97.5 97.7 95.7 97.2 4.2 16.5 1.4 
18,000 92.6 93.4 91.0 
60-CYCLE GA8-ENGINE-DRIVEN ALTERNATORS. 
1,000 3 2.200 95.5 | 95.7 96.0 88.8 88.5 84.6 25.0 1.8 
18,000 83.0 81.0 73.3 40.0 
2,000 82 2,200 96.0 96.8 96.5 s0.5 89.2 85.6 24.0 1.7 
13. 63.5 81.8 75.0 8x.0 
8,500 75 2,200 96.8 96.5 96.7 QO.8 ROB 87.0 25 1.6 
18,000 85.0 3 77.0 35.0 


frequency of the synchronous generator 
must change with the load, but we see 
from the slip given in the table that this 
change is unimportant. The slip varies 
from 0.4 per cent to 0.75 per cent in 
high-speed machines and from 1.4 per 
cent to 1.8 per cent in low-speed ma- 
chines, and this is about as close as the 
governors will regulate in any prime 
mover. 

The greatest commercial ficld for the 
non-synchronous generator is undoubt- 
edly in connection with turbine-driven 
generators. This type of generator is 
more suitable both mechanically and elec- 
trically for high-speed work than any 
other type of electrical machine. The 
squirrel-cage secondary with heavy copper 
bars, each bar held in a separate closed 
slot, and practically requiring no insula- 


trifugal stresses and a potential difference 
of 125 volts to ground. We can see that 
such a construction does not compare 
with that of the squirrel-cage rotating 
secondary of a non-synchronous generator. 
And as a break-down on the ficld of a 
synchronous turbo-generator usually puts 
the machine out of commission for a 
couple of weeks, we can see the mechanical 
advantages possessed by the non-synchro- 
nous generator, The simplicity in con- 
struction and insulation of the rotating 
parts, the ease with which the centrifugal 
stresses necessarily present can be taken 
care of, and the absence of a complicated 
winding and brush gear, necessarily tend 
to reduce the cost of the machine com- 
pared with that of the standard synchro- 
nous generator. Of course the actual cost 
of any machine depends on the perform- 
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ance specification to which it is designed, 
and on how closely the machine is rated, 
but it can readily be seen that the non- 
synchronous generator offers facilities for 
cheaper design and manufacture which 
are not presented by the synchronous 
generator. 

TIHE EXCITATION OF THE NON-SYNCHRO- 

NOUS GENERATOR. 

A synchronous generator requires di- 
rect-current excitation, while a non-syn- 
chronous generator requires alternating 
excitation. The non-synchronous gener- 
ator is excited by a lagging current taken 
usually from a synchronous machine, and 
as this synchronous machine requires 
direct-current excitation to produce this 
lagging current, it can be said that in- 
directly the non-synchronous generator 
docs require a direct-current exciter. But 
on account of the small air-gap of this 
type of generator, it requires much less 
excitation than a synchronous generator. 
The actual capacity of the exciters which 
are required by a power station consist- 
ing of non-synchronous generators de- 
pends on the power-factor of the load on 
the system. The capacity required will 
usually vary from one-quarter to one-half 
of that which would be required for the 
corresponding synchronous generators. Of 
course, if we have a cable system with high 
electrostatic capacity, this will supply 
part of the required lagging exciter cur- 
rent and will reduce the size of the re- 
quired exciter. The charging current of 
the New York Interborough system is 
about 105 amperes at 11,000 volts; that 
is, about 2,000 kilovolt-amperes, and that 
of the New York Edison system is about 
forty amperes at 6,600 volts; that is, 
about 450 kilovolt-amperes. We see from 
Table I that the capacity-charging current 
of the New York Edison system is suffi- 
cient to supply full-load magnetizing and 
wattless current required by a 2,000-kilo- 
watt, 6,600-volt, twenty-five-cycle turbo- 
driven non-synchronous generator when 
running on a non-inductive external load. 
In the same way the capacity-charging 
current of the Interborough system would 
be sufficient to supply the wattless current 
of a 10,000-kilowatt, 11-000-volt, twenty- 
five-cycle turbo-driven generator. If we 
had a cable system such as the Inter- 
borough distributing at 20,000 volts, we 
would have a charging current of 190 
amperes at 20,000 volts, which would be 
sufficient to supply the wattless compo- 
nent for 40,000 kilowatts in 22,000-volt, 
twenty-five-cycle turbo-driven non-syn- 
chronous gencrators. So we can see that 
the electrostatic capacity of a large cable 
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system will play an important part when 
we come to consider the introduction of 
such generators into some of the large 
New York power stations. 

In a system consisting of non-synchro- 
ous generators supplying power to syn- 
chronous converters, it is unnecessary to 
have any exciters or synchronous ma- 
chines in the power station. The first 
converter put-in circuit must be run up 
to speed from the direct-current side, and 
then thrown into the generator circuit, 
when it will excite the latter, and the 
voltage will be decided by the excitation 
of the converter. We can sce from Table 
I that the power-factor of a non-synchro- 
nous generator can be made to remain 
practically constant ‘from one-half to one 
and one-quarter load. This means that 
the amount of wattless lagging current 
taken by the generator throughout its 
normal working range will be practically 
proportional to the watt current. Hence, 
assuming that we can neglect’ the capac- 
ity-charging current of the cable system, 
if we have a number of converters run- 
ning in the circuit, we can adjust the 
shunt excitation of each converter so as 
to give the correct voltage at no load, and 
the series excitation can be adjusted to 
obtain any desired voltage characteristic 
as the load comes on the system, the con- 
verters compounding the generators by 
their series winding. This compounding 
of the generators as the load comes on 
any substation affects, of course, all the 
other substations fed from those gener- 
ators; so, if we are not regulating for 
constant voltage, it mav be advisable in 
some cases to introduce artificial self- 
induction into the converter feeder cir- 
cuits so as to over-compound the converter 
feeder circuits rather than the generators, 
and avoid disturbing the voltage on other 
unloaded substations. In a large system 
the capacity current of the cables can not 
be neglected, so the wattless current to 
be supplied by the converters will not be 
directly proportional to the load. Such a 
system usually requires constant voltage 
at the direct-current terminals, and in 
such cases it may be found advantageous 
to install compound-wound converters 
with automatic voltage regulators to con- 
trol the shunt excitation. The voltage 
regulators would then serve to control the 
voltage of the generators and to keep that 
constant while the series winding would 
serve to compound each individual feeder 
in order to compensate for the voltage 
drop in that feeder. In such a system all 
the regulators controlling the voltage on 
a given group of generators would be tied 
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together, so that any one regulator could 
not act before or act against the others, 
and make the shunt excitation of the 
individual converters different. 

If there is no electrostatic capacity in 
the system, the power-factor of the con- 
verters is practically the same as the 
power-factor of the generators, but if 
there is capacity in circuit which helps 
to supply the lagging current, then the 
power-factor of the converters will be 
higher than that of the generators. Tak- 
ing once more the Interborough system, 
and assuming there are 75,000 kilowatts 
of 11,000 volts, turbo-driven non-syn- 
chronous generators in the power station, 
and 75,000 kilowatts in synchronous con- 
verters in the substation, then the capac- 
ity current supplies thirteen per cent of 
the wattless current taken by the gener- 
ator on full load, and we have a full-load 
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chronous generator. This gives an ideally 
simple station, as there are no auxiliary 
circuits, and the switchboard is practically 
limited to the main generator and feeder 
switches and instruments. 

Synchronous generators and motors will 
give a greater sudden rush of current, or 
surge, in the case of short-circuit than 
almost any other class of machine. And 
though they have wave-forms which ap- 
proximate closely to sine waves on no 
load, these wave-forms become co dis- 
torted by armature reaction on load, and 
change so with the magnitude and phase 
of the current, that there is an excellent 
chance of introducing such harmonics as 
will produce resonance. If we were de- 
liberately to try to choose conditions 
which would be most liable to give trouble 
from high-power surges and resonance, 
we could not well choose anything that 
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power-factor for the converters of ninety- 
eight per cent. Such a power station of 
hon-synchronous generators, having no di- 
rect-current exciters and exciting circuits, 
is much simpler as regards cables and 
switchboard connections than a similar 
station with synchronous generators, and 
is much simpler to operate. There is no 
necessity for synchronizing the gener- 
ators; they are simply run up to speed and 
are then thrown on the line in series with 
a reactive coil (to limit the rush of cur- 
rent). The reactive coil is then short-cir- 
cuited and the generators are automatic- 
ally excited from the converters and take 
care of themselves. The governors of the 
prime movers are controlled by pilot 
motors from the switchboard, and the 
load can be distributed at will among the 
different generators without adjusting the 
excitation to keep the power-factor con- 
stant, as would be necessary with the syn- 


would be worse than synchronous gener- 
ators feeding synchronous motors through 
a cable system of high capacity. The 
non-synchronous generator is a great 
contrast to the synchronous generator in 
this respect, as it tends rather to eliminate 
disturbances from the line than to origi- 
nate them. A short-circuit on a system 
means that the voltage falls to zero, con- 
sequently any non-synchronous generator 
on the circuit becomes dead, and does not 
tend to supply either power, current or 
voltage to the short-circuit. Further, the 
wave-form of the electromotive force of @ 
non-synchronous generator is virtually a 
sine wave for all loads, and it has no tend- 
ency at all to introduce higher harmonics 
which might produce resonance. If the 
synchronous machines supplying the watt- 
less current in the circuit have a badly 
distorted wave-form, the magnetizing cur- 
rent of the non-synchronous generator 
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will also be distorted, but there will be a 
strong tendency to damp out all har- 
monics in the electromotive force wave- 
form of the system. And we can say that, 
generally speaking, the non-synchronous 
generator acts as a strong damper to re- 
move all harmonics in the clectromotive 
force wave-form of the system, introduced 
by distortion of the wave-form of the 
synchronous machines. This distortion 
in a synchronous machine, is due to the 
armature reaction of the watt component 
of the current rather than the wattless, so 
we see that the best conditions as re- 
gards freedom from distortion and har- 
monies are obtained by the use of a syn- 
chronous converter or unloaded synchro- 
nous machine rather than a loaded syn- 
chronous generator or motor to supply the 
wattless current required to excite a non- 
synchronous generator. 

Fig. 1 shows the relation of the watt 
component to the wattless component of 
the current supplied by a 2,000-kilowatt 
non-synchronous generator, the curve be- 
ing for its normal rated voltage of 11,000 
volts; for a different voltage the values of 
current, both watt and wattless, should be 
multiplied by the direct ratio of the new 
voltage to 11,000 volts. We can see from 
this that the magnitude of the watt cur- 
rent bears a definite relation to that of 
the wattless, and that the watt current 
and consequently the load on the machine, 
can not change without the wattless 
current also changing. Further, for each 
point on the curve, the slip of the non- 
synchronous generator ahead of the svn- 
chronous machine has a certain definite 
value. This shows that when a short-cir- 
cult comes on a system consisting of a 
non-svnchronous generator and synchro- 
hous generator or motor, the short-circuit 
will come on the synchronous machine. 
If the voltage drops to zero, the non-syn- 
chronous generator will be dead; but if 
the short-circuit is not severe enough to 
reduce the voltage of the system to zero, 
then it may still supply current to the cir- 
cuit. The amount which it supplies will 
depend on the way in which the excitation 
of the synchronous machines is changed 
hy the automatic voltage regulators. But 
a change in load which can be taken care 
of by the voltage regulators, hardly comes 
under the class of short-circuits, and as 
these latter effects are the only serious 
ones, we will consider them alone. We 
see from the above that the non-synchro- 
nous generator takes no part in the sud- 
den surge of current which occurs on a 
short-circuit, so that this surge can not 
he greater than that which is supplied by 
the synchronous machines in circuit. 
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A short-circuit on a system consisting 
of the Manhattan generators supplying 
power to synchronous converters will give, 
on sudden short-circuit, a rush of current 
equal to eighteen times the total full-load 
current of the generators in circuit, while 
after a short period the value of the short- 
circuit current will fall to about one-fifth 
of this value. Assuming now that we had 
non-synchronous instead of synchronous 
generators in the power station, the short- 
circuit current would be limited to that 
from the converters, and the sudden surge 
would be equal to three times full-load 
current. The voltage of the svstem would 
fall to zero, and the converters would sup- 
ply a gradually decreasing current to the 
short-cireuit until their rotational energy 
was all expended, and they had come to 
rest. We see then that with non-svn- 
chronous generators in the power station 
the magnitude of the sudden surge on a 
short-circuit would be reduced to one-fifth 
of that which would take place with the 
present generators. This 
means that the voltage rise would he only 
one-fifth and the power of the surge would 
be only one-twentv-fifth. These figures do 
not need anv comment. 

There is one point, however, that must 
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be considered when operating non-syn- 
chronous generators on the svstem con- 
taining considerable electrostatic capacity, 
and that is that the individual generator 
units are not too small. A non-svnchro- 
nous generator can he excited by the lag- 
ging current from a condenser and the 
voltage to which it will be excited de- 
pends on the size of the condenser. Tn a 
system consisting of non-svnchronous 
generators and synchronous machines we 
might, as the result of opening circuit- 
breakers bv line disturhances, have just 
one generator and one small synchronous 
unit left running on the line. The capac- 
itv-current of the cable system would then 
tend to build up the voltage of the ma- 
chines until the saturation of the mag- 
netic circuit prevented anv further rise. 
Taking the 2.000-kilowatt. 11,000-volt 
non-svnchronous generator. the current 
curves of which are shown in Fig. 1, the 
magnetizing current at 11,000 volts is 
nine amperes. Tf the capacitv-charging 
current of the cables is 100 amperes at 
11.900 volts, and the synchronous machine 
is so small as to take a negligible lagging 
magnetizing current, it would probably 
mean that the voltage of the machines 
would build up to double the normal. Tf, 
however, the smallest machine on the cir- 
cuit were a 10,000-kilowatt generator, a 
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1,500-kilowatt synchronous motor or syn- 
chronous converter, the rise in voltage 
would not be more than ten per cent; if 
the minimum size generator unit had been 
20,000 kilowatts there would be no rise 
in voltage; so that this is a condition 
which can be taken care of when laying 
out the station. 

Distortion of the wave- form intro- 
duces higher harmonics, and may cause 
resonance or cross-currents. In a syn- 
chronous generator or motor, the wave- 
form of the magnetism is usually badly 
distorted as the load comes on the ma- 
chine, this distortion being greater the 
higher the power-factor, and the greater 
the load. This distortion of the magnetic 
waves introduces higher harmonics into 
the wave-form of the electromotive force 
generated in the armature conductors, The 
most important harmonie introduced is 
the third; but the fifth, seventh, ninth, 
and higher harmonics are also usually 
presented. In a three-phase winding, the 
third harmonie, and also harmonies of this 
third harmonic, appear in the electro- 
motive force between the neutral and out- 
er terminals, but not in the electromotive 
foree between the outer terminals. They 
therefore appear in a three-phase, four- 
wire system or in a three-phase system 
with grounded neutral. The other har- 
monies appear, no matter what the con- 
nections are. Though the presence of 
these harmonics may not cause harm in 
any individual case it is always possible 
that there may, under certain conditions 
of circuit and load, be harmonics of a 
frequency sufficiently close to that of reso- 
nance to cause serious rise of potential. 
And if generators of different character- 
isties run together, or if there are loads 
of different magnitude and phase, or there 
is different excitation on the svynchro- 
nous generators or motors, cross-currents 
are liable to be produced between the ma- 
chines; this is especially the case in run- 
ning with a grounded neutral.  Syn- 
chronous converters are very much bet- 
ter than any other class of synchronous 
machines as regards distortion of wave- 
form when operating with unity power- 
factor; they have practically no armature 
reaction, and the electromotive force wave 
generated under such conditions js ap- 
proximately a sine. So the above remarks 
on synchronous generators and motors 
only apply to synchronous converters to 
a limited extent. 

Non-synchronous generators have no 
distortion of field due to armature reac- 
tion, and so long as the iron in the mag- 
netic cireuit is not saturated the electromo- 
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tive force wave-form of these generators is 
virtually a sine wave for all conditions of 
load. This means that there can be no 
cross-current between non-synchronous 
generators, and that they have no tendency 
to produce resonance in the circuit. Fur- 
thermore a non-synchronous generator 
acts as the strongest possible damper in 
a circuit, and if there is any surge, un- 
balancing of phases, distortion of wave- 
form or hunting present, the non-syn- 
chronous generator will tend to damp it 
out, and to restore the original condition 
of steady sine-wave operation. If we 
then have a system consisting of non- 
synchronous generators supplying power 
to synchronous converters it would be as 
nearly perfect as possible in its freedom 
from surges and resonance. The syn- 
chronous converter would give the mini- 
mum distortion of any synchronous ma- 
chine, and the non-synchronous generator 
would tend to damp out any disturbance 
that occurred on the line. Such a sys- 
tem would certainly be very much superior 
to the synchronous generators and syn- 
chronous motors in regard to liability to 
disturbances from resonance and surges, 
and in all probability the engineers of such 
a system operating with grounded neutral 
would hardly know that such phenomena 
existed. 

I have endeavored to show that the non- 
synchronous generator is very much supe- 
rior to the synchronous generator from 
almost every point of view, for the purpose 
of supplying power to motor-generators 
and synchronous converters through an 
underground cable system, and that syn- 
chronous converters are less liable to in- 
troduce line disturbances than synchro- 
nous motors. In some cases it might be 
considered advisable to install both syn- 
chronous and non-synchronous generators, 
or the station might be one in which the 
units first installed were synchronous gen- 
erators, and the later extensions were non- 
synchronous generators. In such cases 
it is readily seen that the advantages as 
outlined above are obtained to a degree 
which depends on the ratio of the num- 
ber of non-synchronous to the synchro- 
nous generators. It should be remembered 
that the non-synchronous generator and 
synchronous converter give the best com- 
bination to insure freedom from line dis- 
turbances, and that the synchronous gen- 
erator and synchronous motor give the 
worst; combinations of the two systems lie 
between these two. 

With smaller power stations which sup- 
ply power direct to motor and lighting 
circuits, the conditions are not so favor- 
able to the non-synchronous generator, 
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as this generator is primarily one for high 
power-factor loads, and it is at a distinct 
disadvantage in a station in which the load 
is of low power-factor. The advantages 
of the non-synchronous generator as out- 
lined above are, however, so great that 
each particular case should be considered 
to see whether it will allow of its use. 
Usually the load on such a station having 
low power-factor consists mainly of motors 
during the daytime, whereas the heavy 
peak load is the lighting load at night. 
We can therefore install synchronous gen- 
erators sufficient to carry the day motor 
load, and non-synchronous generators to 
assist in carrying the lighting load at 
night., Let us take a sixty-cycle station 
with a day load of 2,500 kilovolt-amperes 
which will probably have a power-factor 
of seventy per cent and a night load of 
4,000 kilovolt-amperes with a power-factor 
of ninety-eight per cent. And assume 
further that we have two 1,250-kilovolt- 
ampere synchronous turbo-generators to 
carry the day load, and two 1,000-kilovolt- 
ampere non-synchronous generators to as- 
sist in carrying the night load. This 
night load consists of 3,850 watt kilovolt- 
amperes and 800 wattless kilovolt-am- 
peres, and the two non-synchronous gen- 
erators require in addition 980 wattless 
kilovolt-amperes to excite them. We shall 
then have the two synchronous generators 
carrying a load of 2,500 kilovolt-amperes 
at seventy per cent power-factor and the 
non-synchronous generator carrying a load 
of 2,250 kilovolt-amperes at power-factor 
0.98. | 

It is nearly always more economical 
to supply wattless current in a power sta- 
tion from unloaded high-speed synchro- 
nous motors than from the main syn- 
chronous generators. This is more espe- 
cially the case with steam-turbine or very 
slow-speed units, as such machines can 
not be economically designed with the good 
regulation and the margin on the fields 
necessary to handle properly a low power- 
factor load. Such a machine to carry 
satisfactorily a certain kilowatt load at 
power-factor seventy per cent will be 
about double the size of a unit to carry 
the same kilowatt rating at unity power- 
factor. In the station considered we have 
assumed that the synchronous generators 
supply all the wattless current required 
for the non-synchronous generators and 
outside circuit. It would be better, how- 
ever, to make the synchronous generators 
1,000 kilovolt-ampere units with poor 
regulation, and install also a 1,500-kilo- 
volt-ampere high-speed synchronous motor 
to supply all the wattless current. This 
should give a cheaper and more flexible 
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installation, as we would be able to run 
the non-synchronous generators without 
the synchronous generators at any time, 
using the synchronous motor to excite 
them. The non-synchronous generators 
would require no direct-current exciters, 
exciting circuits, or switch panels; they 
would probably be cheaper than the syn- 
chronous generators, and would be sim- 
pler to handle, and less liable to break 
down. So we can see they have such 
important advantages that they should be 
carefully considered in each individual 
case before deciding to adopt synchronous 
generators alone. 


OTHER APPLICATIONS OF NON-SYNCHRO- 
NOUS GENERATORS. 


In the above remarks the non-synchro- 
nous generator has been dealt with more 
especially as a steam-turbine-driven unit 
for generating alternating current. This 
type of generator, however, often presents 
important advantages for other and more 
especial conditions. Two of the most im- 
portant of such cases are gas-engine-driven 
alternators: and steam-turbine-driven di- 
rect-current units. The advantage of the 
non-synchronous generator for gas-engine- 
driven units is of course that it does not 
require the extreme uniformity of speed 
required by a synchronous generator, and 
the advantage of its application for direct- 
current generation by turbine units is, 
that by the use of a non-synchronous gen- 
erator and synchronous converter we can 
avoid the use of a direct-current turbo- 
generator. 

GAS-ENGINE-DRIVEN UNITS. 

With the modern tandem and twin- 
tandem gas engines, giving respectively 
two and four impulses per revolution, 
gas-engine-driven alternators can undoubt- 
edly be run in parallel. But to obtain 
the same kind of satisfactory operation 
that is obtained with steam engines, enor- 
mous flywheels and heavy dampers on 
the pole-faces of the alternators are neces- 
sary. Such flywheels mean a considerable 
increase in cost, and sometimes in the 
floor space taken up by the engine, and 
also a loss in efficiency due to the in- 
creased bearing friction and windage. And 
there is necessarily a considerable loss in 
the dampers on the pole-faces of such a 
gas-engine-driven alternator, because the 
irregularity of speed in a gas engine is 
such compared with that obtained in a 
steam engine that the dampers have to 
perform heavy work in accelerating and 
retarding the flywheels. We can readily 
see that there can be easily an increased 
loss of three per cent to five per cent 
from these two causes, which would not 
be detected except in a gas-consumption 


e æ 


February 22, 1908 


test, when running in parallel with other 
units. Instead of synchronous units we 
can install non-synchronous generators 
and have high-speed synchronous motors 
running light, to provide the necessary 
lagging current for the outside circuit 
and for exciting the generators. In this 
case any change in load comes first on the 
synchronous motors, causing a change in 
their speed, and in consequence a trans- 
ferring of the change in load to the gen- 
erator. And as the voltage of the gen- 
erator would be decided by the excitation 
of the synchronous motors the voltage 
regulation of the station is that of the 
synchronous motors. Hence for constant 
potential it may be advisable in some 
cases to control the excitation of all the 
synchronous motors by one automatic volt- 
age regulator. The size of the direct-cur- 
rent exciter necessary for the synchronous 
motors would depend on the power-factor 
of the load on the station, and would be 
greater the greater the lagging current 
required by the external circuit. Gener- 
ally speaking the size of the exciter re- 
quired would be from one-quarter to one- 
half of that necessary for the correspond- 
ing synchronous generators. The probable 
arrangements would be a direct-connected 
exciter on each synchronous motor, which 
could also be used as a starting motor; 
and one gas-engine-driven exciter would 
also have to be installed for starting up 
the first synchronous motor. 

Taking as the load on such a 2,200-volt. 
twenty-five-cycle power station, 20,000 
kilovolt-amperes at seventy per cent pow- 
er-factor, we would have from 5,000-kilo- 
volt-amperes, seventy-five revolutions per 
minute synchronous generators, each re- 
quiring a 125-kilowatt exciter; or from 
3,500-kilowatt, seventy-five-revolutions- 
per-minute non-synchronous generators, 
together with from 4,500-kilovolt-ampere, 
õ00-revolutions-per-minute synchronous 
motors with sixty-kilowatt direct-coupled 
starting motor-exciters. Each synchro- 
nous motor would supply the 1,000-kilo- 


volt-amperes exciting current required by 


one non-synchronous generator, together 
with 3,500-kilovolt-amperes wattless cur- 
rent for the external circuit. The rela- 
tive efficiencies on the load of seventy per 
cent power-factor are as follows: 

ere 
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These efficiencies do not take into account 
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the allowance (a) to be made for addi- 
tional losses due to the increased friction 
of the larger flywheels, and the losses in 
the dampers or solid pole-faces which 
occur with the gas-engine-driven synchro- 
nous generator. These additional losses 
will reduce the efficiency of the synchro- 
nous generator below that of the non-svn- 
chronous generators sct. The cost of the 
electrical equipment would not be very 
different in the two cases, and as the 
larger flywheel shaft and bearings required 
for the synchronous generator would in- 
crease the cost considerably, it is probable 
that the non-synchronous generator equip- 
ment would be found a good deal the 
cheaper. It must be remembered that this 
is an extreme casc, because the low power- 
factor of seventy per cent taken for the 
outside load is very much against the non- 
synchronous generator. If the power-fac- 
tor were higher the result would be much 
better. 

It might be supposed that unless we had 
very heavy flywheels on the gas engine we 
would have the same trouble with hunt- 
ing of the non-synchronous generator and 
synchronous motor that we would have 
with the synchronous generator. But such 
is not the case. There will undoubtedly 
be cross-currents between the machines, 
the magnitude of which will depend on 
the variation in the speed of the gas en- 
gine, but it will be practically impossible 
to break them out of step. The worst 
effects of this interchange of current be- 
tween the machines will be the heating 
and losses in the armature conductors, and 
the pulsation in voltage due to the inter- 
change of wattless current. This pulsa- 
tion of voltage will be diminished by 
dampers on the pole-faces of the synchro- 
nous motor, but it will usually be per- 
ceptible when only one generator is run- 
ning. As these gas-engine-driven units 
will be used mainly fur power work in 
mills the slight pulsation of voltage wili 
be unimportant. 

Non-synchronous generators are not put 
forward as the only possible solution of 
the gas-engine-driven alternator question ; 
but as the most practical, and that which 
will recommend itself most highly to the 
conservative power-station engineer and 
manufacturer. It is by no means settled 
that extremely heavy flywheels and power- 
ful dampers are a practical and advisable 
solution of the parallel running diffi- 
culties. 

STEAM-TURBINE-DRIVEN DIRECT-CURRENT 
UNITS. 

The other special case for the use of 

the non-synchronous generator above re- 
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ferred to—the use of such a generator, 


together with a synchronous converter for 


the production of direct current—is to 
mect the special case in which a steam 
turbine is desired as a prime mover. Rea- 
sons which might compel the choice of 
the steam turbine are numerous: small 
overhead space, small floor space, poor 
foundations, objection to the vibration of 
reciprocating engines, high steam economy 
required over a wide range of loads, re- 
duced maintenance and supervision—all 
these might influence the choice of prime 
mover. And as the direct-current turbo- 
generator, particularly for 250 and 125 
volts, has as yet hardly established its 
position as a conservative and reliable 
machine, some kind of alternating-cur- 
rent generator would be used in combina- 
tion with a motor-generator or synchro- 
nous converter. Two years ago an electric 
railway and light company wished to in- 
stall an auxiliary 3,000-kilowatt, 300-volt, 
direct-current, steam-driven generating 
equipment in the basement of their new 
public-service building. As the head-room 
was limited to about twelve feet, and as 
the vibratién would be objectionable, re- 
ciprocating engines were out of the ques- 
tion. It installed two 1,500-kilowatt, hori- 
zontal, steam-turbine-driven synchronous 
alternators, and two syuchronous motor- 
generator sets. This would have been an 
ideal case for a non-synchronous genera- 
tor and synchronous converter. ‘The con- 
verters could be started from the direct- 
current system, and when up to speed 
would have excited the non-synchronous 
generators; no exciters nor exciting cir- 
cults would be necessary, the voltage be- 
ing controlled by the excitation of the 
converters. ‘The equipment installed has 
a combined full-load efficiency of about 
eighty-six per cent, while the combined 
elliciency of a non-synchronous generator 
and synchronous converter to do the same 
work would have a full-load etliciency of 
about ninety-five per cent. In addition 
it would probably have cost about one- 
third less. 

In comparing a turbine-driven non-syn- 
chronous generator and synchronous con- 
verter with a steam-engine-driven direct- 
current generator, the former is found to 
be a more flexible equipment, one which 
will carry heavier overloads and is usually 
cheaper. We can obtain any compounding 
desired by means of a compound winding 
on the converter, and by use of trans- 
formers we can have converters of differ- 
ent voltages to supply different direct- 
current systems. We can-place the con- 
verter at a distance and transmit the power 
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to it at a high voltage, or we can split up 
or arrange the equipment as we please. 
The efficiency is slightly higher on the 
non-synchronous generator equipment 
than on the engine-type, as can be seen 
from the following table of full-load effi- 
ciencies for 270-volt generators: 


2/2] 2 
ze | 58 | 55 
ee ee ia 
1. Non-synchronous generator.| 97.5 | 98.0 | 98.25 
2. Synchronous converter...... 97.0 97.5 97.75 
3. Combined efficiency of pon- 
synchronous generatorand 
synchronous converter....| 94.5 95.5 98.0 
4. Engine-type.................. 93.5 94.25 | 94.5 


There are many indications that the 
day of the large engine-type direct-current 
generators is past.. The inaccessibility of 
the brushes, the difficulty of building and 
maintaining a commutator of large diam- 
eter, and the numerous other drawbacks 
of this type of machine, have caused it to 
be regarded as an undesirable addition to 
a power station. It is a question whether 
the non-synchronous generator and the syn- 
chronous converter are not superior to the 
engine-type direct-current generator in al- 
most every case, and it should always be 
carefully considered when a new direct- 
current station is laid out, or when any 
extensions are added to existing plants. 


I have endeavored to show that the one 
great disadvantage of the non-synchronous 
generator—its inability to carry a lagging 
wattless current load—should not always 
prevent its successful adoption. And that 
the important advantages it possesses—its 
excellent mechanical construction, high 
efficiency, good characteristics in regard to 
short-circuits and resonance, strong bal- 
ancing and damping action, absence of 
rotating windings or collector rings, 
absence of direct-current excitation and ex- 
citing circuits, ease of parallel running, 
facility for control of load by governor, 
and general simplicity and flexibility of 
operation—all these make it in many cases 
by far the most advisable machine to 
adopt. The non-synchronous generator 
suffers from the fact that it was judged 
and condemned in the early days of elec- 
tric-power-generating stations. At that 
time there was no real field for this gen- 
erator, but the introduction of steam tur- 
bines and gas engines, and the modern 
development of large power stations have 
so fundamentally altered conditions that 
the non-synchronous generator is no long- 
er an interesting curiosity, but one of the 
most promising types of generator for 
power-station equipment. The record of 
three years in service places this machine 
on a demonstrated commercial basis, and 
while it may have limitations it possesscs 
so many advantages and its sphere of use- 
fulness is so large, that in the opinion of 
the author it must be acknowledged to 
offer greater future possibilities than al- 
most any other type of power-station 
equipment. 
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Pittsburg Section American 
Institute of Electrical 
Engineers. 

On February 5 the Pittsburg (Pa.) sec- 
tion of the American Institute of Elec- 
trical Engineers held a meeting in the 
Carnegie Institute Lecture Hall after an 
informal dinner at the University Club. 
Several original papers were read and dis- 
cussed, a short summary being given be- 
low. 

Henry W. Fisher, of the Standard Un- 
derground Cable Company, read a paper 
on “Varnished Cloth Insulated Cables,” 
which was very interesting and instructive. 
While most of the processes of manufac- 
ture are still secret, Mr. Fisher gave some 
good data. The samples of cloth are made 
in thicknesses varying from five to sixteen 
mils. The specific gravity of varnished 
cloth is very close to one, and while the 
electrical properties of different makes 
vary widely, some average tests made on 
samples a circular foot in area showed as 
follows: Insulation resistance from a few 
megohms to 955 megohms; alternating 
electrostatic capacity from 0.11 to 0.26 
microfarads; break-down electromotive 
force from 120 volts to 860 volts. The 
power-factor of varnished cloth is an im- 
portant consideration. One sample when 
tested with 20,000 volts for two hours 
became very hot, while a similar sample 
of another kind was perfectly cool after 
a similar test. Mr. Fisher exhibited a 
number of samples of varnished cloth 
cables, some lead-covered and others coy- 
ered with an asbestos braid for switch- 
board work. 

A. B. Reynders, of the Westinghouse 
Electric and Manufacturing Company, ex- 
plained the great variety of uses varnished 
cloth is put to in modern electrical machin- 
ery. As an insulation for curved surfaces 
it stands alone. He also explained the dif- 
ferent processes of its manufacture and 
stated that when finished it would stand 
a voltage of from 800 to 1,200 volts per 
mil of thickness. The methods of in- 
spection and testing are important, to 
see that the cloth will stand bending and 
creasing without breaking down. The test- 
ing surfaces should be flat dises. The cloth 
should stand baking at high temperatures 
for a number of hours without being in- 
jured. A temperature of 300 degrees 
Fahrenheit or over will injure the me- 
chanical strength of the cloth. 

G. A. Jacobs, of the Sherwin-Williams 
Company, expounded the technical re- 
quirements of varnish in varnished cloth. 
He called attention to the fact that it was 
impossible to have a quick drying varnish 
that will remain permanently elastic. A 


Vol. 52—No, 8 


varnish should never lose its life and elas- 
ticity when used at temperatures below 
180 degrees Fahrenheit. He said that most 
oxidizing or drying agents keep on work- 
ing and drying out after the process was 
supposed to be stopped and for that reasor 
alone the varnish lost its elasticity with 
age. Hot air is one of the most reliable 
oxidizing agents. Varnished cloth should 
also possess a taekiness which is useful in 
making it adhere to itself. 

Dr. Riddle read a paper for James 
Todd, of the Sterling Varnish Company. 
Mr. Todd believes that the mechanical 
properties of varnish-insulated cloth are 
just as important as the electrical proper- 
ties. A cloth should be given an endur- 
ance test as well as a quick-puncture test. 
Varnished cloth is best when made up of a 
succession of layers dried one on top of 
the other. Some kinds of oil tend to rot 
the cloth. Linseed oil should be purified 
before being used. 

In a general discussion of the subject 
S. P. Grace, chief engineer of the Central 
District and Printing Telegraph Com- 
pany, called attention to a varnished-cloth 
insulated cable several miles long, used 
by the Pittsburg Railways Company for 
carrying a three-phase current of 13,000 
volts from Brunots Island to Bellevue. 
This cable is hung aerially, without lead 
sheathing, and has been working for sev- 
eral years without giving any trouble, with 
the exception of one splice that was im- 
properly made. He considered this an im- 
portant stride onward in the art of high- 
tension power transmission. He also 
spoke of trying varnished-cloth dis- 
tributing wires for telephone service. 

Paul Lincoln called attention to the 
use of varnished-cloth insulated cables as 
a protection against breakdowns caused by 
electrolysis. 

B. P. Rowe, who has charge of switch- 
board design for the Westinghouse Elec- 
tric and Manufacturing Company, called 
attention to the advantages of using var- 
nished-cloth insulated cables with asbestos 


‘covering for power switchboard work and 


short duct runs. He called attention to 
the great permanency of everything about 
a switchboard except the reliability of in- 
sulation on cables. He thought this should 
be made as permanent as the barriers they 
build for protection. He spoke of the 
advantage of doing away with bells on 
cables without lead covering. 

C. E. Skinner, of the Westinghouse 
Electric and Manufacturing Company, 
thought that the varnished-cloth insulated 
cable with an asbestos covering was & great | 
point when considering the fireproofing 
of wires. He also spoke on the subject 
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of the manufacture of varnish, calling at- 
tention to the three principal methods of 
oxidizing linseed oil. These agents consist 
of, first, heated air; second, borate of 
manganese; third, oxide of lead. 

R. D. De Wolf and O. A. Sandborgh, 
of the Westinghouse Electric and Manu- 
facturing Company, gave some data re- 
garding power-factors and weakness of 
varnished cloth with rise of temperature. 
Some linseed oils under test show a power- 
factor of fifty per cent and other oils 
show as low as one per cent. 

S. Wilson, of the Union Switch and 
Signal Company, spoke highly of var- 
nished-cloth insulated signal cables which 
he has been using for some time. They 
are absolutely unaffected by oil. 
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Washington, Baltimore & An- 
napolis Electric Railway 
Put in Operation. 


The Washington, Baltimore & An- 
napolis Electrice Railway Company put 
its line into operation on February 7 bc- 
tween Washington and Annapolis. At 
the same time it was announced that the 
section lying between Baltimore and 
Naval Academy Junction, formerly Oden- 
ton, will be ready for operation in about 
a month. A number of railroad men and 
representative men from Baltimore made 
an inspection trip over the road as guests 
of the officials of the company. The trip 
between Annapolis and Washington was 
made in nineteen minutes. 

The car in which the trip was made 
was operated by T. M. Childs, of the Gen- 
eral Electric Company, who has acted as 
superintendent of construction in elec- 
trifying the road. 
Harry Farquhar. 
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Franklin Institute Reception. 


A reception was given by the board of 
managers of Franklin Institute, at the 
institute building, 17 South Seventh 
street, Philadelphia, Pa., on Friday even- 
ing, February 14. The programme in- 
cluded an address in the lecture room by 
Persifor Frazer, on “The Franklin In- 
stitute, Its Services and Deserts.” After 
the lecture a demonstration of the “Elec- 
trelle” was given, and moving pictures 
shown at intervals. There was a reception 
given in the reading room, and exhibits 
of models and photographs, followed by 
music and light refreshments. There were 
also exhibits in the school room of draw- 
ings by the students of the institute. 


He was assisted by 
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BOOK REVIEWS. 


“The Hughes and Baudot Teleyraphs.” 


Arthur Crotch, London. S. Rentell & Com- 
pany, Limited. Cloth. 84 pages. Illus- 
trated. 5 by 713 inches. Price, 1s. 6d. 


A detailed description is given here by 
the author, who is a member of the engi- 
neers? department of the General Post- 
Office of Great Britain, of the two print- 
ing-telegraph systems—the Hughes and 
the Baudot. The principles of each are 
described and the methods of construction 
and of operation are explained. 

“Harper’s Electricity Book for 
Joseph H. Adams. New York. Harper & 
Brothers. Cloth. 408 pages. 6 by 8 inches. 
Illustrated. Furnished by the ELECTRICAL 
Review for $1.75. 

This book will make a fine gift for the 
young mechanic, but will hardly more 
than give him a very crude idea of elec- 
trical apparatus. Of course, the author 
has been careful to suggest such forms 
of electrical devices as might be readily 
constructed from material easily available. 
The work is well arranged and carries 
the student forward from apparatus easily 
put together to the more elaborate ma- 
chines which require more advanced me- 
chanical ideas and a greater knowledge of 
electricity in general. There is added a 
chapter on electric light, heat and power, 
hv Joseph B. Baker, which refers very 
briefly to some of the modern utilizations 
of electricity. 


Boys.” 


“Neuere Elektrophysikalische Erschein- 
ungen.” Part i—Applications of Telegraphy 
and Telephony. Ernst Ruhmer. Berlin. 
F. & M. Hartwitz. Administration der Fach- 
zeitschrift, der Mechaniker Paper. 214 
pages. 215 figures. 7 by 10 inches. 
Price, 4m. 


In this brochure the author brings to- 
gether his various writings on telegraphic 
and telephonie subjects. He deals first 
with the various new telegraphic systems, 
beginning with the Wheatstone and in- 
cluding those of Delany, Pollak-Virag, 
Crehore & Squier, Murray, and the Sie- 
mens & Halske printing system. He then 
takes up the duplexing and multiplexing 
systems of Mercadier, Meyer, Delany, 
Baudot and Rowland. These descriptions 
are followed by a discussion of submarine 
cable systems and then by one on a number 
of printing-telegraphic systems. The tel- 
autograph is taken up, the various types of 
this instrument being described in some 
detail. Following this the copying sys- 
tems for reproducing pictures are de- 
scribed, including those of Bakewell, 
Caselli, Hummel, Palmer and Korn. The 
volume closes with a chapter on telephone 
systems, including the ordinary types of 
instruments, loud-speaking instruments, 
systems for transmitting music, the teleg- 
raphone, the Pupin long-distance system, 
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and two automatic systems, those of West 
and Strowger. In each ease the descrip- 
tion gives not only the principle on which 
the system operates, but also a detailed 
discussion of the important features of 
construction. The volume contains a 
great deal of useful information dealing 
with the newer systems of transmitting 
intelligence. 


“Plane Surveying.” Alfred E. Phillips. 
Chicago. American School of Correspond- 
ence. Cloth. 208 pages. 6° by 9%, inches. 
Illustrated. Furnished by the ELECTRICAL 
Review for $1.50. 

This is a very practical working guide 
and gives many suggestions for working 
along the most approved modern lines. It 
must be understood that this is one of a 
series of volumes especially adapted for 
self-instruction and home study. While 
the student may lose much erudite mathe- 
matical treatment, and will not be re- 
hearsed in heavy technical terms and 
made acquainted with all kinds and con- 
ditions of mathematics, for the ordinary 
young man who desires to know enough 
about plane surveying to get himself well 
started on his work, the volume will be 
found of interest and value. The method 
of taking up the work, the descriptions 
of the instruments and the purposes and 
functions of the various surveys made are 
clearly defined, and it would seem that 
any intelligent young man could grasp 
all this and determine whether it would 
be well for him to continue the subject 
under more advanced conditions. 


“Electrical Instruments and Testing.” 
N. H. Schneider and J. Hargrave. New 
York. Spon & Chamberlain. Cloth. 240 


pages. Illustrated. Furnished by the ELEC- 
TRICAL REVIEW for $1. 


In this, the third edition of this de- 
scriptive treatise of electrical instruments 
and measurements, the volumes has been 
enlarged and otherwise improved. This 
book is intended for the practical man, 
though it is arranged to serve as an in- 
troduction to more elaborate studies of 
the subject. The tests chiefly dwelt upon 
are those which occur in the daily work 
of the engine room, power-house, or tech- 
nical school. By avoiding too detailed 
descriptions of the apparatus a consider- 
able saving is effected, and the ground is 
covered in a reasonable space. This is a 
good feature, since such information is 
best obtained by an examination of the 
instruments and apparatus themselves. 
The first section of the book—that which 
deals with the instruments in general test- 
ing—has been prepared by Mr. Schneider, 
and Mr. Hargrave’s contribution consists 
of a number of chapters dealing with the 
testing of wires and cables and locating 
faults. 
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The Application of Electric Power to Pulp and Paper 
Mills—The Watab Pulp and Paper 


last decade, particularly during the 

last five years, in the application 
of electricity as a motive power to all 
branches of commerce and industry has 
awakened the interest of the whole manu- 
facturing world to its possibilities, and 
the paper-mill operator, like his brother 
manufacturers in other lines, is to-day 
making a conscientious investigation into 
the results to be secured by the applica- 
tion of this power to his own particular 
branch of industry. 

The scheme of power transmission 
which has prevailed in paper mills has a 
parallel in that to be met with in any 
other factory of equal or greater size not 
already equipped with electric motors. A 
distinguishing difference, however, be- 
tween the paper mill and the other types 
of factories is found in the fact that in 
possibly no other industrial establishment 
is the percentage of losses due to an in- 
efficient system of power transmission so 
great as in the paper mill; and, as a con- 
sequence, in no other type of industrial 
establishment is the percentage of saving 
resulting from electrical equipment so 
large. ) 

No line of improvement in paper-mill 
equipment will contribute more to the 
securing of low cost of production and 
high-grade output than the adoption of 
the electric system of power transmission. 
This is a very broad statement, but it can 
be substantiated by a careful investigation 
of the results obtained from mills which 
are actually equipped with the electric 
system. Naturally, the first question 
which arises in the mind of the mill 
operator is: Wherein will the use of elec- 
tricity as a motive power lead to lower 
cost of production and a higher-grade out- 
put? The answer to this question is 
found in a number of primary effects re- 
sulting directly from the use of the motor 
drive, each one of which bears its part in 
securing the final result above mentioned. 
These primary effects may be classified 
as follows: ` 

(1) Reduction of transmission losses, 
(2) greater reliability, (3) greater elas- 
ticity, (4) reduced cost of maintenance, 
(5) steady speed throughout the mill, (6) 
ideal conditions for the paper machine, 
(7) saving in space, (8) decreased chance 


i i wonderful progress made in the 


By LeRoy M. Harvey. 


of injury to employés, (9) greater clean- 
liness. 

REDUCTION OF TRANSMISSION LOSSES. 

In every mill with the old-style equip- 
ment the quantity of belting, pulleys, 
hangers and shafting is appalling, and 
the losses of transmission through this 
complex system are very large. Actual 
tests show that these losses, which are usu- 
ally termed friction losses, vary from 
forty to sixty per cent of the power de- 
livered at the engine or water-wheel 
shaft; fifty per cent being a very fair 
average. This figure, of course, does not 
apply to the grinders or the beater shaft 
when driven direct, as is usually the case. 
The more complex the system of shafting 
and belting becomes, and the greater the 
distance of transmission from the source 
of power, the more rapidly does the per- 
centage of friction loss increase. In com- 
parison with this we are able, with the 
electric system, to transmit power from 
the shaft of the prime mover to the shafts 
of driven machines with an average loss 
of from twenty to twenty-five per cent, 
from three to five per cent of this being 
in the wiring and the balance in the gen- 
erators and motors. Moreover, we reduce 
the loss to this low point regardless of the 
complexity of the system or the distance 
of transmission. Distance enters into 
consideration only in so far as it affects 
the size of the wire required to transmit 
a given quantity of power. In practice 
five per cent is considered a commercial 
allowance for installations of this char- 
acter. 

It is evident from the above that in the 
power transmission alone a saving of 
from fifteen to forty per cent, depending 
on the conditions to be met with in each 
individual case, can be effected by the use 
of the electric system. A modern two- 
machine mill, with the prevailing tend- 
ency toward large-size machines, will re- 
quire outside of the grinders from 1,500 
to 2,000 horse-power. Assuming the 
minimum saving of fifteen per cent on 
this, we shall have a net gain of from 225 
to 300 horse-power, a very considerable 
sum when reduced to the basis of dollars 
and cents. In a steam-driven mill this 
saving would be represented by the de- 
creased consumption of fuel; in a mill 
where water is the prevailing power the 
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saving will appear in the additional vol- 
ume of water available for grinding pulp, 
or for extensions; and in these days pulp 
is a very valuable asset, which can always 
be marketed to mills that are unfortunate 
enough not to possess sufficient water 
power to grind their own pulp. 

The equipment of the new mill of the 
Watab Pulp and Paper Company, near St. 
Cloud, Minn., affords a striking example 
of minimized transmission losses, A 
visitor to this mill can not help being im- 
pressed by the entire absence of the usual 
shafting and belting. 

GREATER RELIABILITY. 

Where the operation of any particular 
machine or line shaft is dependent upon 
that of a number of other shafts, with 
many belts intermediate between this 
machine and the prime mover, there is 
always the liability of an entire shut- 
down, due to the failure of one of the 
intermediaries. In a paper mill this pos- 
sibility is increased by reason of the fact 
that many of the belts are large and very 
heavy, causing a great strain to be put 
upon the shaft, hangers and pillow blocks 
and resulting in throwing the shafting 
out of alignment and heating the journal 
boxes, to say nothing of breaking the belts 
themselves. It should not be forgotten, 
either, that a shaft out of alignment rap- 
idly increases the friction losses. 

With the electric system there are no 
intermediaries. Each motor, with the 
machine or shaft which it drives, is really 
a separate unit, and, as the failure of the 
wiring is a most unusual occurrence, 18 
dependent on nothing but the operation 
of the prime mover itself. In regard to 
the reliability of electric generators and 


motors, the best evidence of the high es-. 


teem in which they are universally held 
is found in the great and constantly in- 
creasing number of factories in all lines 
of industry which are operating under the 
electric system. The motor troubles, of 
which we occasionally hear, are in nearly 
every case directly traceable to poor en- 


gineering in laying out the installation or 


to negligence on the part of those em- 
ployed to look after the electrical appa- 
ratus. 
GREATER ELASTICITY. 
The term elasticity as applied .to an 
electric system of power transmission 18 
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intended to convey the idea of easy ex- 
pansion and application to all of the many 
power problems encountered in the mod- 
ern mill or factory. If the mill operator 
wishes to install new apparatus he does 
not have to stop to figure out how he is 
going to get power to the new machines. 

Another phase of this same elastic sys- 
tem lies in being able to distinguish be- 
tween the different types of power service 
required throughout the mill and to treat 
each individual case on its merits and in 
the manner calculated to secure the high- 
est efficiency of operation. We have con- 
stant - speed motors for constant - speed 
work, variable-speed motors for variable- 
speed work, elevator motors to drive the 
elevators and crane motors to operate the 
cranes. In the old system it was always 
a case of belting; but with the electric 
system we can either direct connect, gear 
or belt the motor to the driven machine, 
as may seem best. In general, for paper 
mills, it is better to couple direct wherever 
this can be done without too great an 
investment in the motor by reason of the 
necessity for very slow speeds. The 
scheme usually followed is to direct con- 
nect the centrifugal pumps, Jordans, 
barkers, log saw and variable-speed shaft 
of the paper machines; gear all duplex 
or triplex pumps, rotaries, calenders and 
wet machines; gear or belt the conveyers, 
rag dusters and cutters; and belt the 
beaters, elevators and all group drives. 
The grinders it is better to couple direct 
to the water-wheel shafts (although there 
are some enthusiasts who favor driving 
these also by direct-connected motors). 
The equipment of the Watab Mill, pre- 
viously referred to, is carried out along 
these lines and the results have been most 
gratifying. 

REDUCED COST OF MAINTENANCE. 

Every one who has had experience with 
a complicated system of belting and shaft- 
ing well knows what it means to keep it 
in running order. In the average paper 
mill much of the time of the millwright 
and his assistants is required for this 
work. A broken or stretched belt, a short 
belt that refuses to pull right until it is 
so tight that the journals heat, belts that 
run off because they have to round a 
corner, and bolts that wear because they 
are twisted; journals that heat because 
of the great lateral strain put upon them 
by very heavy or very tight belts; shafts 
thrown out of alignment by these same 
strains—in short, something continually 
happening to claim the repair man’s time 
and try the patience of the operator as 
well as draw on his bank account. 
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Contrast the above with the situation 
in an electrically equipped mill where 
shafting is practically eliminated. The 
chief engineer and his assistant can easily 
take care of the electrical apparatus, for 
all they have to do is to see that the bear- 
ings of the motors and generators are 
properly lubricated, and, in case the 
equipment is of the direct-current type, 
to keep the commutators clean and the 
brushes properly adjusted. With alter- 
nating-current motors, which have no 
commutators, there is nothing to require 
attention but the bearings. Burn-outs in 
the windings of the motors are prac- 
tically unheard of, but even if they should 
occur, the motor can be repaired in less 
time and with less expense than is re- 
quired to restretch a broken belt or re- 
place a melted-out journal. The services 
of at least one man, and possibly two or 
three, are saved outright and there is 
practically no expense for supplies, as 
none are required except for extensions 
after the installation is completed. 

STEADY SPEED THROUGHOUT THE MILL. 

One of the many drawbacks to the belt 
and shaft scheme of transmission lies in 
the constantly changing speed throughout 
the system.. This change is not due so 
much to variation in the speed of the 
prime mover as it is to the effect of start- 
ing and stopping the various shafts or 
machines comprising the system.. A heavy 
load, thrown on or off in this way, reacts 
upon the apparatus nearest to it on the 
system, instead of upon the prime mover, 
as it should. With an electric installa- 
tion, however, the effect of starting or 
stopping any motor is carried back to the 
switchboard, which is connected directly 
to the prime mover, and, as the prime 
mover is always provided with a govern- 
ing device to control its speed, the other 
machines on the system are not inter- 
fered with. There are many machines 
where a continued variation in speed be- 
comes a serious matter, and at all such 
times such changes impair the running 
efficiency of the mill and tend to lower 
the quantity and quality of the output. 

IDEAL CONDITIONS FOR THE PAPER 

MACHINE. 

The paper machine itself is the very 
heart of the mill, and the successful opera- 
tion of the auxiliary apparatus is of no 
avail if there is trouble at this point. 
Nothing contributes so much to the ideal 
conditions for operation as a steady speed, 
which can at ihe same time be readily 
varied, and uniform temperature in the 
steam which is used for drying. Both of 


_ these requisites are possessed by the elec- 
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tric system. For reasons explained in the 
preceding section, we derive from the 
prime mover an almost absolutely con- 
stant speed. This speed, through the 
avency of the variable-speed motor which 
has proven so satisfactory in service, can 
be varied at the will of the operator over 
a very wide range, and at the same time 
the motor maintains practically a con- 
stant efficiency. Variable-speed motors on 
paper machines, in actual operation to- 
day, have a ratio of speed change of two 
to one under these constant conditions of 
efficiency, and it is entirely practicable to 
get as high as three or even four to one. 
By the use of a controlling device and 
multiple voltage (although this slightly 
decreases the efficiency of operation) that 
ratio of speed change may be still further 
increased to six, eight or even ten to one. 
One of the most important features of the 
speed change lies in the fact that the 
successive increments of the change are 
very smal]; each step on the controller 
means a change of only one and one-half 
to two revolutions on the motors or on 
the variable-speed shaft to which the 
motor ïs coupled. The speed can be 
varied over the entire range without a 
shutdown, which means that the machine 
tender can change from one grade of 
paper to another, no matter how great a 
difference, without stopping the machine. 
The difficulties of maintaining a constant 
speed, when the machine is driven from 
an engine operated under a varying steam 
pressure and varying load, are too well 
known to require more than mention. 
The single objection raised by some 
manufacturers to the electric system is 
with regard to the economy of the drive 
on the paper machine itself. They con- 
tend that as long as it is necessary to use 
steam for drying it would be better to 
drive the machines by engines and use 
their exhaust rather than drive by motors 
and dry by live steam. In a considera- 
tion of this point we should divide the 
mills into two classes: First, those whose 
initial power is water, and, second, those 
whose initial power is steam. Even the 
most ardent advocates of the use of steam 
engines and exhaust steam will admit the 
superiority of electric drive in the case 
of mills of the first class where ample 
water power is available for all purposes, 
for there can be no question that the 
gencration of electric power from water 
is cheaper and more efficient than the gen- 
eration of steam power from coal. The 
only argument, therefore, is with respect 
to mills of the second class, which must 
produce all, or a party of their power from 
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steam. Many such mills, partially steam 
driven, could be placed ‘in the’ water- 
power list by the adoption of the electric 
system, the power thus saved being equiv- 
alent to that produced by steam. Admit- 
ting, for the sake of argument, that in 
mills of the second class it is more econom- 
ical to use engines on the machines— 
which contention is open to dispute—the 
many advantages of the electric drive, as 
described herein, are more than efficient 
to outweigh the possible saving in fuel. 
Moreover, we sce no reason why the ex- 
haust from the main engines driving the 
electric generators could not be used for 
drying if desired; and if this is done the 
question of economy is wiped out entirely. 
Another contention which has been ad- 
vanced by paper manufacturers who are 
using the electric drives on their ma- 
chines and live steam for drying, is that 
the use of live steam permits of main- 
taining a constant temperature on the 
dryers, resulting in a uniform sheet of 
paper of high finish, a condition which 
can not be as easily secured by exhaust 
steam on account of the varying pressure 
in the line. If the mill be driven by water 
power, no engines whatever will be re- 
quired; if by steam, the engines will be 
used solely to drive the electric generators 
in the power-house. In either case the 
drying will be done by live steam taken 
directly from the boilers, and brought 
down to the proper pressure through a 
reducing valve. By this method we are 
assured of a constant pressure, which 
means a uniform temperature in the dry- 
ers of the machines. There is, of course, 
no reason, in a steam-driven mill, why 
the exhaust from the engines driving the 
generators can not be used for this purpose 
if desired, but if the drying is done with 
exhaust steam, it is almost out of the ques- 
tion to maintain a uniform temperature, 
as the exhaust frequently drops to so low 
a temperature that it is practically water 
and of little value for drying. Admitting, 
for the sake of argument, that it is cheap- 
er to dry with exhaust than with live steam 
—which fact is open to dispute—the ad- 
vantages of the live steam outweigh any 
possible saving in the use of the exhaust. 
SAVING IN SPACE. 

Doing away with so much shafting, 
with its accompanying array of pulleys, 
belts, hangers and pillow blocks, naturally 
relieves, to a great extent, the congestion 
which exists in the average mill. As the 
motors are mostly direct-geared or coupled, 
very little space is required by them, thus 
permitting the placing of the various ma- 
chines close together, and at the same time 
affording ready access to all. As the re- 
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sult, a large floor space is available for 

the storage of stock, and for storage in 

such a manner as to afford ready access, 

not only to the stock itself, but also to 

adjacent machinery. 

DECREASED CHANCE OF INJURY TO EM- 
PLOYES. 

The protection of the lives and limbs 
of his employés is, naturally, one of the 
first thoughts of a manufacturer, and yet 
hardly a day passes but that we read of 
some operative getting caught by a belt, 
pulley or shaft, and either losing his life 
or being seriously injured. Such accidents 
it is almost impossible to prevent where 
a system of shafting is in use—the two 
evils are coexistent. There is also a 
sequel to accidents of this character in the 
shape of damage suits which, under the 
employer’s liability laws existing to-day, 
frequently results in large losses to the 
owners of plants. In a recent case of this 
kind the plaintiff—a mill hand—received 
a verdict of $15,000, which was confirmed 
by the Supreme Court. 

GREATER CLEANLINESS. 
In a paper mill cleanliness is of para- 
mount importance, and nothing con- 
tributes more to a high-grade product than 
clean stock and a clean mill, particularly 
a clean machine room. Belts, pulleys and 
shafting are potent conveyers and dis- 
seminators of dust, dirt, grease and filth 
of all kinds, and the only safeguard 
against these evils is to do away with pul- 
leys and shafting, which can be accom- 
plished only by substituting electric drive. 

As an illustration of what can be ac- 
complished by the adoption of the system 
advocated in the preceding paragraphs, a 
brief description of the new mill of the 
Watab Pulp and Paper Company, referred 
to above, may be interesting. This mill 
is located on the Mississippi River, at 
Sartoll, Minn., a few miles above St. 
Cloud, and is one of the most modern and 
best-equipped plants of its kind on the 
American continent. 

The mill buildings are all of the rein- 
forced concrete and consist of a machine 
room and basement, seventy-two by 230) 
feet, a beater room and basement, forty 
by 122 feet; wood-room and basement, 
thirty-six by seventy feet; boiler house, 
fifty-eight by seventy-two feet; pulp mill, 
thirty-two by 152 feet; pump room, 
twenty by seventy feet, and power-house, 
thirty-two by seventy-two feet. The boil- 
er room contains two Stirling water-tube 
boilers which furnish steam for heating 
the buildings and for drying the paper. 
All the power used in the mill, with the 
exception of that for the nine grinders, 
which are direct-coupled to water-wheels, 
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is generated in the power-house, which is 
located near the centre of the river imme- 
diately adjoining the grinding room. A 
dam 600 feet long was thrown straight 
across the river and affords a head of ap- 
proximately seventeen feet; the power- 
house and grinding room form a part of 
the dam, and the remainder consists of 
gates and spillway of the ordinary crib 
construction—rock filled. 

The generating equipment consists of 
three 600-kilowatt, three-phase, sixty-cycle, 
480-volt, alternating-current, revolving- 
field generators, each direct-connected to 
a sextuplex water-wheel operating at a 
speed of 200 revolutions per minute. The 
exciting current for these generators is 
supplied from a seventy-five-kilowatt, 120- 
volt, direct-current generator, coupled to 
a single water-wheel, or from a motor- 
driven exciter of the same capacity. Two 
motor-generator sets, each consisting of a 
250-kilowatt, 240-volt direct-current gen- 
erator coupled to a 480-volt synchronous 
motor supply current to the variable- 
speed motors in the machine room. The 
alternating system was adopted as being 
best suited to withstand the rigorous re- 
quirements of paper mill work and least 
liable to give trouble with motors when 
located in moist places, so common in 
every mill. The current is distributed 
through a thirteen-panel blue Vermont 
marble switchboard, arranged with watt- 
meters and ammeters so that an accurate 
log may be kept of the power required by 
each separate department. Thirteen feed- 
er-circuits carry current to fifty-one con- 
stant-speed alternating-current induction 
motors and to eight variable-speed direct- 
current motors. 

The machine room contains two 154 
inch Beloit machines. The variable-speed 
shaft of each machine is driven by a 250- 
horse-power variable-speed direct-current 
motor coupled directly in the centre of the 
shaft. This motor operates at a speed of 
from 270 to 540 revolutions per minute, 
corresponding to a paper speed of from 
300 to 600 feet per minute. 
variation is accomplished by means of re- 
sistance in the shunt field of the motor. 
The field rheostat controlling the speed 
of the motor has 138 steps, which means 
a change of approximately two feet per 
minute in paper speed for each step, which 
is surely a much finer variation than can 
be obtained through the medium of any 
mechanical speed-changing device. It must 
be borne in mind, too, that the changing 
of speed is accomplished without any loss 
of time whatever, as the controller 1s 
located on the machine-room floor, about 
midway of the drying rolls, and the move- 
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ment of the controller handle is but the 
work of a second for the machine tender. 
The rewinder at the head of each machine 
is also driven by a variable-speed thirty- 
horse-power direct-current motor, having 
a speed range of two to one. Two seven- 
and-one-half-horse-power motors of the 
same type, with twenty-five per cent speed 
variation, operate the shakers of the two 
machines. The only other direct-current 
motors in the mill are two of five horse- 
power capacity, with a speed range of two 
to one, which drive special cutters located 
in the machine-room basement. 
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The beater room contains six beaters 
and two Majestic-Jordan engines. The 
beaters are driven in pairs, one right and 
one left, by three 100-horse-power motors 
located in the basement. These motors 
have their shafts extended both ways with 
pulleys on either end; outboard bearings 
are also provided to insure rigidity and 
freedom from belt slippage. Belts con- 
nect the motors directly with the beater 
pulleys. The drive for the Jordans is one 
of the most noteworthy in the mill. Each 
Jordan is directly coupled to a 150-horse- 
power motor operating at 312 revolutions 


srt. 


RAE EYEE Se př ro | tee, Bs wile 2 


. 
a4 kd 
yt 


uair, ~ 
? A b we oT 
> 


y T. . 
Thio eei 


317 


In the pump room are located the pumps 
controlling the water supply and those for 
handling the ground wood pulp. The en- 
tire water of the mill, outside of the boiler 
feed, is obtained through three six-inch 
centrifugal pumps, each direct connected 
to a forty-horse-power motor. An under- 
writers pump is used for fire purposes 
only. Two centrifugal pumps for pump- 
ing pulp from the grinders to the flat 
screens in wet-machine rooms are located 
in a pit beneath the pump room. Each 
of these is direct connected to a fifty- 
horse-power motor. In this room are also 
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WATAB PULP AND PAPER ComPpaNny—Power-House, CONTAINING Two 600-KILOWATT, ALTERNATING-CURRENT GENERATORS, ONE 250-KILOWATT 
Motor-GENERATOR SET, One 75-KILOWATT EXCITER SET AND ONE 75-KILOWATT EXCITER Direct-CouPLED TO WATER- WHEEL. 


The group at the wet end of each ma- 
chine, in addition to the shake, consists 
of a save-all driven by a five-horse-power 
back-geared induction motor, suction 
pump driven by a thirty-horse-power 
geared induction motor, fan pump with 
a forty-horse-power direct-coupled motor, 
machine pump with a seven-and-one-half- 
horse-power geared motor and machine- 
chest agitator and flat screens driven by a 
thirty-horse-power belted motor. To this 
group belong also the broke beater, driven 
by a forty-horse-power belted motor, and 
the broke-beater pump, driven by a forty- 
horse-power direct-coupled motor. 


per minute. The base of the Jordan 1s 
extended to receive the motor, which is 
arranged to slide on rollers as the plug is 
moved in or out by means of the regula- 
tion hand-wheel. In the _ beater-room 
basement are located the stock pumps for 
supplying the Jordans, each driven by a 
seven-and-one-half-horse-power geared 
motor, and also the Jordan chest agitators, 
driven by two fifteen-horse-power belted 
motors. The controllers for starting and 
stopping all motors governing the supply 
of pulp to the beaters and Jordans are 
located on the beater-room floor, so as to 
facilitate rapid handling of stock. 


the centrifugal Decker chest pump, direct 
coupled to a forty-horse-power motor; the 
triplex pressure pump for grinders, driven 
by a forty-horse-power geared motor; the 
triplex back-off pressure pump, driven by a 
seven-and-one-half-horse-power geared 
motor, and the silver screen, driven by a 
five-horse-power back-geared motor. 

The wet-machine room contains five wet 
machines, two deckers and twelve flat 
screens. The wet machines are each driv- 
en by a ten-horse-power back-geared motor. 
The flat screens, which are located imme- 
diately back of the wet machines, are 


driven (through friction clutches connect- 
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ed to a line shaft by means of a mitre 
gear, this line shaft being direct coupled 
to a 100-horse-power motor. The deckers 
are driven by belt from the wet-machine 
shaft. A machine shop adjacent to the 
wet-machine room is driven by a ten-horse- 
power belted motor. 

The wood-room equipment consists of 
six barkers and a sixty-inch log saw with 
the necessary conveyor. The logs used for 
making pulp are taken from the river to 
the saw by a log haul which is driven by 
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directly from the cars in which the coal 
is shipped. 

The Watab Mill has now been in con- 
tinuous operation for nearly one year. It 
began making paper a few hours after 
current was first turned on, and has not 
been shut down since due to failure of 
equipment—a most unusual performance 
for a mill of this size. The complete 
electrical installation was furnished by the 
Allis-Chalmers Company, of Milwaukee, 
Wis., and the design and specifications 


SCHEDULE OF APPARATUS IN WATAB MILL. 
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a five-horse-power back-geared motor. The 
saw and live rolls are direct coupled to 
a thirty-horse-power motor, the coupling 
being of sufficient weight to act as a fly- 
wheel and thus reduce the actual power 
required for sawing. The sawed wood is 
carried to the barkers by a conveyer driven 
by a ten-horse-power back-geared motor; 
ihis same motor also drives a splitter. The 
barkers are each driven by a seven-and- 
one-half-horse-power direct-coupled motor, 
the iron base of the barker being cast 
with a pedestal to receive the motor. The 
prepared wood is carried to the grinding 
room by a conveyer driven by another 
ten-horse-power back-geared motor. A 
_ shaving fan, driven by a forty-horse-power 
belted motor, blows the chips from the 
barkers directly on to the boiler grates. 
What additional coal fuel is required is 
carried in hoppers above the boilers. A 
ten-horse-power back-geared motor drives 
a bucket elevator which fills the hoppers 


Machine-Driven. 


Type. 


Induction Log haul 
B Conveyer and splitter 
i Prepared-wood conveyer 
i Log saw and live rolls 
Barkers 
i Shaving fan 
. Coal conveyer 
9 Pulp pumps 
5s . Decker pumps 
= Pressure pump on grinders 
is Back-off pressure pump on 
grinders 
ý Water pumps 
- Sliver screen 
7 ° Wet machines 
Flat screens and deckers 
Lathes, planers, etc. 
Syncbronous Direct-current generators 
nduction Direct-current exciter 
K Jordan engines 
= Beaters 
mt Stock pumps 
j Stock chest agitators 
Variable-speed shaft of ma- 
chine 


Direct-current, 
variable-speed 


Suction pumps 
l Fan pump 
a Broke beaters 
j Broke-beater pumps 
2 Machine pumps 
i Agitator and screen 
Ý - Save-all 
irect-current, : 
variable-speed Rewinders 


Induction - 


were prepared by the company’s engineers, . 


acting in conjunction with the mill super- 
intendent and Samuel Holmes, paper-mill 
expert and engineer. The officers of this 
mill are justly proud of their property 
and are ready and willing at all times to 
answer inquiries from interested parties 
pertaining to the mill and its equipment. 
—0 


The Western Electric Com- 
pany. 
The annual report of the Western Elec- 
tric Company, Chicago, Ill., states that 


the sales for the year 1907 were $52,724,- 
168, a decrease of 23.9 per cent. Sales to 
the telephone companies during the last 
six months of 1907 were about one-third 


of those during the same period of 1906. 
The company’s other business in this 
country and its foreign business were of 
great volume and made about the same 
rate of profit as in previous years. The 
December payroll, 16,259 people, was a 
decrease of forty per cent. 
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The New High-Efficiency 
Lamp and the Topeka 
Edison Central Station. 

The problem confronting central sta- 
tions as to the basis upon which to dispose 
of the new high-efficiency incandescent 
lamps to users has been handled by the 
Topeka Edison Company, of Topeka, Kan., 
as follows: Instead of selling tungsten 
lamps to users or raising their rates for 
supply, the company will rent these lamps 
at two cents per day, exchanging them 
as they burn out. 

This is believed to be the first company 
to use this method, and the results will 
be watched with great interest by the other 
lighting companies. 

—< 0 
Meetings of Iowa Electrical 
Associations. 

The annual meeting of the Iowa Elec- 
trical Association will be held at Des 
Moines, Iowa, April 22 and 23, at the 
Savery Hotel. W. N. Keiser, chief elec- 
trician of the Des Moines Edison Light 
Company, is president of the association, 
and promises a display at the Savery that 
will show to advantage the great possibili- 
tics of electricity. 

Immediately following the meeting of 
the electrical association the annual meet- 


ing of the Iowa Street and Interurban. 


Railway Association will be held at the 

Savery. 

Celebrating Edison’s Birth- 
day. 

A dinner in celebration of the sixty-first 
birthday of Thomas A. Edison was held 
by the heads of the departments in Mr. 
Edison’s laboratory, at the Kuger Audito- 
rium, Newark, N. J., on February 11. | 

It is stated that the legal troubles be- 
tween Mr. Edison and various moving- 
picture machine manufacturers have been 
settled by the formation in Buffalo, N. Y., 
of an $8,000,000 combination to control 
the entire moving-picture business of the 
world. Mr. Edison is to receive a royalty 
of $200,000 a year. | 

—0 


Nebraska Electrical Trades 
Association. 

The Nebraska Electrical Trades Asso- 
ciation has been formed with the follow- 
ing officers: President, E. J. Sullivan; 
vice-president, George Johnson ; secretary; 
W. L. Burgess; treasurer, J. R. Lehmer. | 

The first electrical show under the aus- 
pices of this association will be held in the 
Auditorium, Omaha, Neb., during the 
second week in April. 
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Electricity in Peru. 


Special Agent Charles M. Pepper writes 
from Lima, Peru, concerning the use of 
electricity in that country, which offers 
unusual advantages for its development 
for power purposes. He says: 

Electrical development in Peru is likely 
to call for increased purchases of mate- 
rial, notwithstanding the fairly large in- 
stallations that have been made during 
the last two years. Hydraulic and elec- 
trical engineers the world over are fa- 
miliar with the power that the Andes 
waters hold in reserve, but not all of them 
have kept pace with the recent applica- 
tion of this power and with the prospects 
for its further utilization. Some of the 
grander projects will have to wait a fur- 
ther period of industrial growth on the 
part of the west coast before they can 
become commercially feasible. Such is 
the proposed tapping of Lake Titicaca, 
by means of a tunnel through the crest 
of the Cordilleras, bringing 500,000 horse- 
power down to the Pacific. This vast 
volume of power can not be utilized profit- 
ably for many years, though some day it 
will be done. . 

Other large projects, particularly in re- 
lation to railway traction, manufacturing 
and mining, are not so remote. The 
waters of the Peruvian Andes present 
ideal conditions for transformation into 
electrical energy in their freedom from 
ice, brushwood, leaves, etc., and these ad- 
vantages are fully recognized in all the 
plans that are formulated. Peru now 
imports coal to the value of $1,000,000 
annually, and it is estimated that fifty 
per cent of this amount could be saved 
in fuel by the use of water through elec- 
trical energy. When the Peruvian coal 
mines are opened up by getting railways 
to them there will still be economy in 
water power. 

The Central or Oroya Railway, running 
from Callao, and piercing the wall of the 
Andes in the Galera tunnel at an eleva- 
tion of 15,665 feet, with four per cent 
grades and numerous zigzags and switch- 
backs, offers the best opportunity for the 
application of electrical power for traction 
on a large scale. This railway, the main 
sections of which were built by Henry 
Meiggs in the early seventies, is still, both 
in its engineering features and in its 
scenic grandeur, the most remarkable rail- 
road in the world. Naturally its trans- 
formation into an electric line appeals to 
the ambition of electrical engineers, some 
of whom have made careful studies at 
their own expense and prepared elaborate 
plans. The ampleness of the water power 


ELECTRICAL REVIEW 


in the heights of the Andes is easily de- 
termined, but other questions requiring 
the judgment of experienced railway men, 
both in regard to engineering and to the 
relative economy of steam and electric 
power in handling traffic, have been care- 
fully tested and with a favorable judg- 
ment. Some sections of the line present 
exceptionally favorable conditions for the 
economical operation of the road by elec- 
tricity. 

When the group of American capitalists 
who control the Cerro de Pasco mines 
offered to lease the Central Railway from 
the Peruvian Corporation, their plans 
contemplated the immediate electrification 
of the system and estimates had been 
made for that purpose. The offer was 
not accepted and the line will continue 
to be operated by the Peruvian Corpora- 


tion. I am informed that the project of 


changing the motive power to electricity 
has not been rejected nor yet has it been 
definitely determined. It is under con- 
sideration in the expert technical examina- 
tion of the property that is now being 
carried on with a view to obtaining the 
funds for the physical rehabilitation of 
the system that is necessary in order to 
provide for the increased traffic. Finan- 
cial reasons may prevent an early change 
to electricity, yet it is the opinion of those 
who have given careful attention to the 
subject that within a few ycars the change 
will be made and that the economy of 
electrical power will be demonstrated. 

Possibly before the Central Railway is 
operated by electrical traction the mining 
industry will undergo a radical modifica- 
tion. Electrical smelting is by many ex- 
perts thought to be on the eve of intro- 
duction. The water power is as abundant 
for it as for railway purposes. The Cerro 
de Pasco Company recently completed 
extensive investigations of the power 
which may be obtained in the regions 
tributary to its properties and the results 
are reported to be satisfactory. Within 
thirty-six miles of the smelter an avail- 
able 15,000 horse-power has been located, 
while at a distance of fifty-five miles and 
an elevation of 10,000 feet there is 25,000 
horse-power. The transmission is said to 
present no serious difficulties, and when 
detailed estimates of cost are completed 
it is possible that definite steps will be 
taken for the installation of a great elec- 
trical power plant. 

At Rio Blanco, eighty miles from Lima, 


on the Central Railway, the Boston 


capitalists who are erecting a big emelt- 
ing plant in order to take care of the ore 
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in the neighboring districts have about 
3,000 horse-power available and are in- 
stalling machinery for utilizing 400 
horse-power when the smelter begins 
operations in April. The most successful 
mining installation up to the present time 
is reported to be that of the Inca Com- 
pany, in the Santo Domingo gold fields 
of Southern Peru. An electric plant of 
400 horse-power, which was brought out 
and set up at some distance from the 
mine, where there was sufficient water 
power, is said to be giving good results 
in working the ores on a larger and 
cheaper scale. In the department of 
Ancachs, which is the chief mining prov- 
ince of the country, some installations of 
small electric-power plants are in pros- 
pect and this is regarded as a promising 
field. The lack of railway and other 
means of transportation renders freights 
expensive, but this is no more burdensome 
for electrical machinery than for other 
kinds of mining machinery, and the sav- 
ing to be effected in working the mines 
justifies the expense. 

The future of the trolley tramways has 
definite bounds, since Peru has only a 
small number of cities where street-car 
systems are required, and most of these 
are already provided with trolleys or have 
contracted for them. Lima and Callao 
made the change from horse cars some 
years ago and their local systems and the 
lines joining them are electric lines. One 
steam railway between Lima and Callao, 
which is controlled by the local trust or 
Associated Electrical Companies, will 
have its motive power changed from steam 
to electricity and be used for freight. The 
largest extension is of the lines between 
Lima and the residence suburhs and bath- 
ing beaches on the seashore, the most im- 
portant of which is Chorrillos. A parallel 
and competing line between Lima and 
Chorrillos, which depends on steam in- 
stead of on water power for its motive 
force, was built and is operated with very 
unsatisfactory results to the stockholders, 
though recent extensions are said to im- 
prove the outlook for reducing the deficit. 
Ancon, a seaside resort thirty miles from 
Lima, which has also the facilities of a 
commercial port, may have the steam rail- 
way replaced by the trolley. In the towns 
of Trujillo and Chiclayo, in Northern 
Peru, existing electric systems are being 
extended, while the trolley may also be 
introduced in Paita and Piura, but for 
many other towns the single mule tram- 
way supplies all the necessary facilities for 
passengerytraffic. At Arequipa, in South- 
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ern Peru, an extension of the use of elec- 
tric power is under way. 

A few municipalities are not yet pro- 
vided with electric lighting, but most of 
those have made provision for its intro- 
duction. Growth in the use of electric 
lights for private purposes in Lima and 
the other large towns is noted, and the 
companies engaged in supplying them find 
an increasingly profitable business. 

Some of the larger sugar plantations 
have their own dynamos and small elec- 
tric plants for lighting and other pur- 
poses, but these are not universal and the 
representatives of the various companies 
have still an open field. Efforts have been 
made to secure the introduction of elec- 
tricity on the larger plantations to replace 
steam plowing, and convincing arguments 
have been made of the greater economy, 
but so far without much success. Even 
the most progressive of the planters are 
conservative on this point and stay by the 
English steam plow, which has been in 
use for a generation. 

The minor applications of electricity, 
such as to domestic uses in cooking, etc., 
have been introduced in Lima with pass- 
ably encouraging results. An electric 
cooking stove has had some sales at the 
hands of a persistent dealer. The high 
price of coal renders iis use economical. 
Telegraphic and telephone apparatus have 
a good market, since these systems are 
regularly being extended. The govern- 
ment follows a definite plan in extending 
the telegraph lines. The local Italian 
hospital obtained its electrical appliances 
in the United States. 

The leading electrical enterprise in 
Peru at the present time is that known 
as the Trust, or the Associated Electrical 
Companies. This association supplies the 
power for all but one of the tramway sys- 
tems of Lima and Callao, the electric 
lighting and a variety of industrial pur- 
poses. The total available force is to be 
17,000 horse-power, consisting of a central 
installation at Yanacato of 8,000 horse- 
power, of which 5,000 horse-power is in 
two machines and 3,000 horse-power in a 
third machine to be installed—5,000 at 
Chosica, 800 at Santa Rosa, 400 at Piedra 
T.iza—and 2,500 steam power in reserve. 
The consumption in 1907 was 7,400 horse- 
power for force and 3,300 for lighting. 
The Rimac River and its affluents are the 
source of these combined installations. 
Two miles from Chosica, which is thirty 
miles from Lima, a cement dam, head- 
gates and canal were built to divert the 
waters of a stream called the Santa 
Eulalia to the Rimac at a point about 
two-thirds of a mile higher. At this point 
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a concrete dam and gates are located, 
which divert the waters of both rivers 
into a canal a mile and a quarter long. 
The canal has a grade of one and one- 
half per cent. From the reservoir two 
steel pipes, of one and one-half metres 
diameter each and 670 metres long, lead to 
the station. The effective head is forty- 
seven metres. Here five double-nozzle, 
double-whecl turbines of the Pelton type, 
direct-connected to General Electric re- 
volving-field three-phase generators, pro- 
duce 4,000 horse-power. The velocity of 
the water as it strikes the wheel is 1,800 
metres per minute. From the switch- 
board the voltage is raised to 35,000 volts 
and transmitted to Lima over a double 
set of transmission lines. At the chief 
station in Lima this high-voltage is re- 
duced to 2,300 for distribution. 

Just below the bridge at Chosica a third 
dam has been built, and the river is again 
taken for the third station at Chacra 
Sana, farther down the river. At the side 
of the dam three gates, having their tops 
level with the crest of the dam, lead the 
water to the canal. In the dam, just 
below the entrance gates to the canal, is 
located an all-steel gate, having its bot- 
tom two feet below the canal gates. This 
is to remove the immense quantities of 
sand and rocks that the river carries 
during high water. In three other places 
along the canal are located setthng cham- 
bers and waste gates, to remove auto- 
matically the sand and gravel. This canal 
is three miles long, one and one-quarter 
miles being in earth and the remainder 
having cement walls and floors. The 
gradient is three feet per 1,000. 

From the reservoir a steel pipe-line 


six feet in diameter and 400 metres long 


carries the water to the station. The ef- 
fective fall is seventy-nine metres. At 
this station larger units are located, each 
of 2,500 horse-power, two of which are in 
operation, the third of 3,000 horse-power, 
which will be installed, giving a total 
capacity for the station of 8,000 horse- 
power and 12,000 horse-power for the two 
hydroelectric stations. These two stations 
operate in parallel, or in synchronism 
with the Lima generating stations. The 
Chacra Sana station is constructed of 
solid concrete with concrete-block trim- 
mings for the doors and windows, and 
steel roof, entirely fireproof. It is ten by 
forty-eight metres. From the transformer 
room fifty-foot steel towers carry the 
transmission lines. 

The Lima receiving and generating 
station has two 750-horse-power water 
wheels that operate under a head of 
twenty-four metres. A reservoir and steel 
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pipe-line, the same size as the Chosica 
No. 1 station, has an automatic relief 
pipe, seventy feet high and five feet diam- 
eter, that takes care of any sudden clos- 
ing of the turbines, thus relieving the pipe- 
line and wheels of dangerous strains. The 
steam section consists of seven engines 
and boilers with an aggregate capacity of 
3,000 horse-power. 

From the general station at Lima all 
public and private circuits, power circuits 
and railroad circuits are controlled by a 
switchboard with automatic switches. For 


the public street lighting, ten circuits 
supply current to 400 of the latest type 
enclosed arcs and 1,200 series incandes- 
cent lamps for the streets of Lima. The 
private lighting service for Lima, Callao 
and other towns is all supplied from the 
principal distributing station at Santa 
Rosa, Lima. Over 60,000 incandescent 
lamps are connected. 

The Trust, or Associated Companies, is 
controlled by Lima capital, but the ma- 
chinery is from the United States and the 
installation was made under the direction 
of American engineers. All the leading 
electrical companies of the United States 
have supplied machinery for the various 
installations in Peru, and their repre- 
sentatives have supervised most of the 
work. The chief German company, whose 
head offices are in Berlin, is an active 
competitor through its local representa- 
tives, and it has furnished the installa- 
tion for the tramway system that does not 
have water power, for some municipal 
lighting and traction plants, and indus- 
trial plants including mines, a cartridge 
factory and elevators. A Belgian com- 
pany, with headquarters at Liege, main- 
tains a local agency. 

The prospective application of electric- 
ity on a large scale, such as for the Cen- 
tral Railway and for the Cerro de Pasco 
mines and smelter I have described, but 
there seems to be a more immediate ap- 
plication for light manufacturing. About 
2,000 horse-power on five power circuits 
is now furnished by the Trust to the cot- 
ton mills, flour mills, biscuit, chocolate 
and cigar factories of Lima and vicinity. 
Coal is expensive fuel for the local in- 
dustries, and it has been demonstrated 
that with the water power which is avail- 
able electric force can be furnished 
cheaper. 

Most of the electric companies have 
their own agents and representatives 1n 
Peru and no suggestions therefore are 
necessary as to the means for reaching this 
market. The point on which I would lay 
stress is that electricity in all its forms 
will play a continually growing part in the 
industrial development on which Peru 
has entered, and the local conditions are 
such as to assure that the present world- 
wide monetary stringency will not se- 
riously interrupt this development. Many 
enterprises are at the stage where they 


- can be carried forward profitably by the 


utilization of electricity, while to stop 
means loss. The industrial impulse in 
Peru is in reality too strong to be checked. 
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Illuminating Engineering 
Society. 

A meeting of the New York section of 
the Illuminating Engineering Society was 
held at the Engineering Socicties Build- 
ing, 33 West Thirty-ninth street, New 
York city, on Thursday evening, February 
13. At this meeting the new chairman, 
W. W. Freeman, assumed the duties of his 
office and called upon the local secretary, 
P. S. Millar, for a report. Mr. Millar 
said that the board of examiners of the 
section had been organized, as had also 
the Papers Committee. The latter had 
arranged for two papers. The first is to 
be delivered at the March meeting of the 
section, by E. L. Elliott, the title being 
“The Relation of Architectural Princi- 
ples to Illuminating Engineering Prac- 
tice from the Viewpoint of an Engineer.” 
At the April meeting of the section Dr. 
E. L. Nichols, of Cornell University, will 
present a paper on “Daylight and Arti- 
ficial Light.” 

The chairman then called upon George 
Leland Hunter to present the paper of 
the evening, the title of which was “Light 
and Color in Decoration.” Mr. Hunter 
first differentiated between the method of 
treatment of illuminating problems which 
is taken hy the engineer and that by the 
decorator. The former’s work is quan- 
titative; the latter’s, qualitative. 

“It isa great pity that the word ‘decora- 
tive’ is go generally misunderstood, From 
remarks made before this society one might 
infer that decoration is svnonomous with 
ornamentation and that decorative light- 
ing means the employment of highly 
wrought chandeliers and fixtures. Noth- 
ing could be farther from the truth. 

“Decorative lighting is illumination that 
is wsthetically satisfactory—the light be- 
ing so distributed as to avoid violent con- 
trasts of light and shadow, while display- 
ing objects in a manner agreeable to the 
eye. Lighting to be decorative must be 
efficient; but it must be more than that. 
It must be in good taste. The ignoramus 
is no more a judge of good lighting than 
he is of a good painting. 

“In the last quarter of the nineteenth 
century the electric light was developed 
to a point where it is possible to light 
interiors brilliantly, conveniently, safely, 
and decoratively. In actual practice, how- 
ever, the possible has seldom been accom- 
plished. The art is still too new and the 
tools are still too unfamiliar. And prog- 
ress has been hindered by adages that 
merely through repetition have come to 
have authority. 3 

“Especially is this true in color. Some 
ignoramus once asserted that warm colors 
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should he nsed m rooms with north light, 
cool colors in rooms with south light. 
Sounds plausible, doesn’t it? Warm colors 
to warm up the cold rooms, cool colors 
to keep the south rooms from being dis- 
tressingly hot. What are the facts? 

“The facts are that for north rooms blue 
and green are exceedingly agreeable, while 
reds are disagreeable. The opposite is 
true in south rooms. Yellow is cheerful 
in both. North light coming from the 
sky is bluish, while south light ranges on 
a bright day from red through yellow to 
white and back again as the sun sinks in 
the heavens. In north light, reds look 
muddy; in south light, blues are apt to 
be cold. 

“This brings us to a law that is gro- 
tesquely violated in general practice as 
well as in the advice given to their anxious 
readers by the cosy-corner editors of the 
how-to-do-it-yourself-magazines: In illu- 
mination avoid strong color contrasts. A 
pretentious café in this city has walls in 
dark-red burlap, with wall lamps carrying 
green shades. The proprietor explained 
to me that the green of the shades was in- 
tended to counteract the redness of the 
walls. Of course, the result was awful— 
blotches of pink where the unshaded light 
struck the burlap, with dark and muddy 
redness elsewhere. If the shades had been 
red the redness of the walls would have 
been diminished instead of being accen- 
tuated. The effect of the green shades 
was to cut off the red light that alone 
could render service on a red background. 

“Yellow shades would also have been pos- 
sible, because yellow is the color easiest 
for the eye to handle. It comes in the 
middle of the spectrum, and has a wave 
length that all eyes can easily apprehend. 
The colors at the ends of the spectrum are 
more difficult. Some eyes are better for 
the long wave-lengths of red, others for 
the short wave-lengths of blue light. The 
result of my personal observations 18 con- 
firmed by the work of different individuals 
on the photometer. Some have eves more 
sensitive to reds, others have eyes more 
sensitive to blues. Apparently there is 
a color range of the eve just as there is a 
pitch range of the voice. 

“Asin natural light, so in artificial light. 
color is vitally significant. But we must 
include not only hues like red and yellow 
and blue, but also the tints and shades 
of gray ranging from white to black. They 
are vastly the more important for reveal- 
ing the form and relative position of ob- 
jects. For with them stronger contrasts 
can be obtained. They traverse the whole 
distance from white to black, from light 
to darkness, while the hues make only 
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part of the trip, and weakly. In illus- 
tration, white and black without hue are 
tremendously effective; but the hues, un- 
grayed, are speechless. 

“There has been much written and print- 
ed about advancing and receding colors, 
usclessly. Whether colors advance or re- 
cede depends on the situation in which 
they find themselves. Against a dark 
background, as at night, lights and light 
colors advance. Against a light back- 
ground, dark colors advance. Tints and 
shades push each other violently apart. 
Black type stands out against a white 
page; and so does white type against a 
background of black paper, which, in turn, 
would stand out from a white wall. 

“The different hues also repel one an- 
other. Red pushes away green, and yel- 
low pushes away blue, while red and blue 
are still more active against each other. 
But thev can be easily reconciled and there 
are no hues that by the use of a dominant 
color can not be coaxed into propinquity. 

“Hues all look alike on dark nights. 
Taking the light out of them—or mixing 
them with black if thev are paints— 
obliterates distinctions. Mixing white 
with them does the same. Red and green 
when pure, as in tne spectrum, or when 
nearly pure, as in some pigments, are bit- 
ter enemies. But pinks and gray-green 
dwell together in peace and harmony. Yel- 
low is a most satisfactory dominant on 
account of its cheerfulness. The most 
wintry landscape seen through  vellow 
glasses grows warm. Blue glasses produce 
the opposite effect. Even autumn foliage 
loses its warmth when viewed through 
them. 

“Mass is the result of color contrast. 
The shadow on the side of the tree away 
from the light, contrasting with the bright- 
ness of the near side, gives the true solid- 
itv. Against a background of blue sky, 
green ficlds and forests stand forth; and 
avainst them appear the soldiers in rea, 
foreed into the foreground by contrast. 

“To eliminate light and shade is to elim- 
inate mass and to make solid things look 
silhouctted. To introduce hue and shade 
on a flat surface at once simulates the 
massiveness of actualitv. The degrees of 
contrast are regulated by the amount of 
opposition necessary to round out shapes 
and separate foreground from background. 

“Tt is the task of the decorator to con- 
firm what is good and correct what is bad 
in the work of the architect. If the win- 
dows are too high and narrow, the defect 
must be overcome with draperies. If the 
room is too wide and low, he must raise 
the ceiling and bring down the walls. He 
is likefa painterswho with the colors from 
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his palette must follow more or less close- 
ly the outline drawing of another. 

“In the decoration of interiors hue is 
important, but light and shade are more 
important. All should be used discreetly 
and in moderation. Violent contrasts are 
dangerous. | 

“Tf the ceiling is the right height for 
the large rooms on a floor, it is too lofty 
for the small rooms. How shall we lower 
it? 

“Light walls recede and dark walls ad- 
vance. Keep the ceiling and floor dark 
and the side walls bright. The ceiling 
and floor will at once approach each other, 
while the side walls will open out. 

“If a room is too wide and low, give it 
the opposite treatment. Light the ceiling 
brightly, and the side walls dimly, and 
the floor less than usual. But do not 
overdo the contrasts, and remember that 
the floor should always be comparatively 
dark in order that it may seem solid be- 
neath the foot. People slip on parquet 
floors because the surface looks insecure, 
rather than because of its slipperiness. 
The darker its colors and the more in- 
tricate the pattern, the more solid will it 
seem. Rugs are a good floor covering 
because the pile absorbs so much of the 
light that they look opaque. 

“Doors and windows and mirrors are 
everything to a room. They open up the 
walls in which they occur, and the appar- 
ent expansion is proportionate to their 
size. For this reason a low room should 
have them small, and a high room should 
have them large. Take the connecting 
` front and back parlors so common in New 
York city. The windows at the front and 
the wide doorway at the back tend to 
exaggerate the awful length. They must 
therefore be heavily draped in dark colors 
with plenty of embroidery or other small 
pattern—for small patterns tend to make 
surfaces advance. The doorways on the 
side next the hall are a help, and should 
be kept as free from light-devouring fab- 
rics and patterns as possible. The walls 
of the room should be hung with paper 
of large figure, or plain and light color, 
and large mirrors and pictures should 
be employed freely. The lamps should be 
so placed as to light the side walls more 
brightly than the ends of the room. Chan- 
deliers and hanging fixtures will do this 
best if the ceiling is high; wall brackets 
if the ceiling is low. 

“T have been trying in vain to under- 
stand why so much effort is being exerted 
to illuminate interiors without wasting 
light on ceiling or walls or refractors. 
Is it possible that any one fails to realize 
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that reflecting surfaces and refracting 
media that make the light useful by chang- 
ing its make-up and lessening its intensity, 
are imperative? Can it be that they are 
serious when they lament the loss of the 
light that goes to the ceiling? Do they 
not appreciate that to illuminate a room 
is the same thing as to light its walls 
and ceiling and furniture, and that the 
light thus employed is usefully employed ? 
Or is it possible that they still believe in 
the virtues of pure white light, and fancy 
that the object of a lamp is to send light 
directly to the eye? 

“The light that reaches the eye directly 
is not of the slightest use. You dv 
want to see the flame, you want to see the 
room and the people in it. Besides, the 
light hurts the eye, even when reflected 
from a mirror, and is agreeable only whe 
its intensity has been lessened by reflec- 
tion from some surface, or refraction 
through some material that eats up part 
of it. The reflected light is less in quan- 
tity, having lost some of its colors, but 
the colors that remain are those that iden- 
tify the thing seen, and make it visible. 

“Here comes up the question of the color 
of walls and ceiling. If they were in 
black velvet, they could not assist us in 
the illumination of the room. But if 
they are in ivory—not white, that is dis- 
agreeable to the eye even in the weaker 
form that we get in reflection from plas- 
ter—they will not only distribute the light 
agreeably and economically, but will them- 
selves be cheerfully visible—which would 
seem to be desirable. 

“A small room of good proportions with 
light walls and ceiling is beautifully illu- 
minated by two sixteen-candle-power bulbs 
suspended from the centre of the ceiling 
about six feet six inches from the floor. 
In large rooms the light of lamps as low 
as that would strike the eye unpleasantly, 
especially as their power would of course 
be greater. Only in rooms with high ceil- 
ing where the lamps can be hung high is 
the use of powerful units permissible. 

“The candle-power of the light source is 
directly regulated by the height of the 
ceiling. The light that blinds the eye at 
three feet is harmless at nine, having lost 
eight-ninths of its intensity. In a huge 
auditorium like that of Madison Square 
Garden lamps of enormous power can be 
effectively used. In interiors with low 
ceiling the units must be kept small. 

“Another way of preparing light for the 
eye is to refract it through frosted or opal 
or mosaic glass, or through crystal beads 
or prisms. This turns the lamp from 
something to be avoided into something 
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that the eye likes to look at, and at the 
same time it transforms glare into diffused 
light. The refractors play the same part 
as ceiling and walls, and would help to 
illuminate even a room in black velvet. The 
use-efficiency of a lamp that distributes 
light can not be compared on the basis 
of photometric tests. The light that counts 
is the light that is actually employed in 
the revealing of objects to human vision. 
And I may suggest that for general illu- 
mination, three feet, so often employed in 
photometric tests, is lower than the plane 
of greatest usefulness for general illumi- 
nation. 


“The color of lamp shades and refractors - 


is highly important. Those in golden 
yellows, ambers and light browns are safe 
almost anywhere. In a red room, blue or 
green shades should never be used, nor 
red shades in a green room. As I have 
already intimated, rooms finished in dark 
colors are almost impossible to illuminate 
brilliantly, and look best when kept com- 
paratively dim. Whether the room be 
light, or dark, the material of the lamp 
standards and fixtures should never be 
dark enough to contrast strongly with the 
lights. A chandelier in hammered iron 
in a classic Colonial room is an atrocity. 

“The development of color by contrast 
can easily be illustrated in an interior 
that has dark mahogany furniture with 
green upholstery and draperies. Put a 
red shade on the lamp and the mahogany 
becomes lighter in tone and less prom- 
inent, while the green fabrics become dark- 
er in tone and advance toward the eye. 
Put a green shade on the lamp, the re- 
verse happens and you have to be careful 
not to stumble into the furniture. 

“What makes most Mission furniture so 
displeasing to persons of fine taste and 
culture is not so much that it is the nega- 
tion of style, and lumbers up the house 
with its waste of wood, as that its dark 
colors accentuate the unwieldiness and 
necessitate an environment that it is im- 
possible to light satisfactorily. Let who 
will cry aloud for darkness in decoration, 
the illuminating engineer should demand 
light colors. 

“The best that can be done in a room 
with dark walls and ceiling is to use small 
units generously distributed and enclosed 
in globes or crystals that are competent 
to break up the light and distribute it 
without mural assistance. To direct all 
the light to the floor—although this does 
produce high photometric tests in the 
plane of illumination—is to apply to gen- 
eral illumination, principles that are prop- 
erly applicable to local illumination only. 
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And even in local illumination the light 
reflected from book or embroidery is much 
more agreeable if it has been subdued be- 
fore reaching the object illuminated. The 
printed page that shines bencath the light 
reflected down from the white polished 
surface of a tin desk shade is not lighted 
efficiently, though invariably lighted too 
much. A smaller amount of light from an 
opal globe or frosted bulb is infinitely 
preferable. 

“Illuminating surfaces are a necessity in 
artificial lighting. They may glow by re- 
fracted light or shine by reflected light, 
but you can no more get along without 
them than you can pull yourself up by 
your bootstraps. And the light eaten up 
by these surfaces is not wasted unless 
they are opaque or dark in color and exact 
too high a toll. If they reflected and re- 
fracted perfectly, walls and ceiling and 
floor would be solid mirrors reflecting and 
re-reflecting unshaded flames; this would 
be the extreme of economy, but it would 
not be decorative illumination. 

‘The light that is eaten up by reflecting 
and refracting surfaces is not wasted. Its 
disappearance tones down the luminous 
whiteness, leaving the light that is not de- 
voured fit to illuminate objects utilized 
as a reflecting surface.” 

Mr. IIunter then made a number of ex- 
periments to illustrate the points brought 
out in his paper. By lowering the illu- 
mination of the room and then suddenly 
throwing on the cove lighting, he showed 
how the cove seemed to move back and 
the room become more spacious. By sud- 
denly throwing on the ceiling fixtures, 
which reflect a large part of the light 
against the ceiling, he showed that this 
seemed to raise the ceiling and make the 
room higher. Conversely, by turning off 
the ceiling fixtures and the cove lighting, 
the room apparently contracted again. 

By a number of samples of wall paper 
he showed how green light darkens red 
and orange more than it does green and 
blue; and conversely, how blue or green 
light darkens the red end of the spectrum 
the more. Yellow, on the other hand, 
affected the various shades of paper less 
than red and blue. 

Mr. Hunter also showed a number of 
lantern slides illustrating good and poor 
decoration of rooms, Some of these rooms 
with low ceilings were paneled in dark 
wood, which tends to bring the ceiling 
still lower. Other slides showed rooms 
with badly arranged mirrors, which made 
it impossible to avoid glaring effects. Sev- 
eral examples of good illumination and 
decoration were shown. 
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The discussion was opened by H. F. 
Hubert, who said that the arts of illu- 
mination and decoration seemed to be 
just emerging from the dark age. In this 
country we have been so busy trying to 
get the work done that we did not give 
the necessary time and consideration to 
carrying out the original idea of the archi- 
tect. Generally, the plans for lighting 
the building are drawn up and even the 
contract let before the scheme of decora- 
tion is considered, and this often renders 
it impossible for the lighting expert and 
the decorator to work harmoniously. The 
French particularly are more advanced. 
in these methods than we, and the Ger- 
mans also are giving the subject of deco- 
ration the study which it deserves. Mr. 
Hubert said emphatically that the illu- 
minating expert should be consulted be- 
fore the contract is given either for the 
lighting arrangements or for the interior 
decoration, and in every case the aim 
should be to carry out the scheme of the 
architect. 

Dr. H. H. Seabrook said that in the 
study of colors, the Germans are now lead- 
ing, but they are lacking in taste, and it 
is to be hoped that their influence would 
not be controlling in this country. It 
should be remembered that while a change 
in intensity may not affect vision it does 
change color effects. He discussed the 
two laws—that of the complementary 
colors and that of simultaneous contrasts. 
When two complementary colors aré 
placed side by side on a black background 
and then lighted by one of the two colors, 
the other, of course, disappears. When, 
however, they are placed upon a light 
background, the opposite effect results. 
When such contrasts occur the central 
portion of the colored space appears paler 
than the outer. He said it is a curious 
fact that light from a kerosene lamp, in 
which the red so strongly predominates, 
and from acetylene, in which the blues 
are powerful, seemed to be better for 
studying color effects than light from gas 
and electric lamps, although the latter lie 
between the other two and nearer the 
more luminous portion of the spectrum. 
Dr. Seabrook pointed out the curious fact 
that his experience shows that those per- 
sons who see the beauties of the impres- 
sionist’s art always have defective eves; 
defective not only so far as vision is con- 
cerned but even for color. They are 
usually near-sighted, so that objects natu- 
rally appear indefinite, and in mixing 
their paints, they do not reproduce the 
colors before them. 

E. Y. Porter questioned a statement 
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made by Mr. Hunter, that the injurious 
effect of an unshaded incandescent body 
decreases according to the law of inverse 
squares. While the image upon the retina 
may be smaller, the intensity is not 
changed appreciably by changes in dis- 
tance; therefore unshaded lamps are in- 
excusable in any room. 

Dr. Louis Bell spoke of some of the 
peculiar effects which he found in his 
recent study of illumination problems. 
The colors of paints are easier to deal 
with than those of papers. The former 
show diffuse colors, while the latter show 
selective absorption. Paints change the 
color somewhat, but in papers the colors 
are often most bizarre. Pure greens are 
never found in papers, nor are pure yel- 
lows nor reds. Indeed, some of the greens 
have a distinct amount of red in them, 
and the reds contain yellow and often 
blue. These factors are not noticed under 
daylight, but under artificial light, where 
the color of the light is different, they 
become noticeable, and often upset the 
entire scheme of the decorator. He sug- 
gested that decorators might use the spec- 
troscope in studying their colors with 
great advantage, as this would indicate 
to them the probability of some unexpect- 
ed effect being caused when the color of 
the light was changed from what had been 
intended. 

A. J. Marshall said that a feature of 
the prismatic shades which seemed to have 
been overlooked by Mr. Hunter was that 
they would transmit a certain amount of 
light through them, allowing this to fall 
upon the walls and ceilings for general 
illumination, while they direct the greater 
part of the light to the point where it is 
to be used. 

Closing the discussion, Mr. Hunter said 
that the colors of papers are not pure, 
but it is their mixed quality which gives 
thein their chief attraction. Of course, 
however, this should be borne in mind 
when providing the illumination for the 
room, as otherwise undesired effects wil! 
result. ‘The points which Dr. Bell had 
made against the colors of papers applv 
equally well to colored glasses. There 
is an additional effect to that of pure re- 
flection which must be reckoned with. 
Mr. Hunter did not think that mathemat- 
ical studies of color are satisfactory, be- 
cause they do not take into account the 
intensity of illumination. If yellow and 
its two neighbors, orange and green, were 
taken out of the spectrum, it would be 
impossible to secure a cheerfully lighted 
room under any conditions. Replying to 
Mr. Marshall, Mr. Hunter said that he 
appreciated the value of prismatic shades 
when properly used, hut he deplored their 
use when unnecessary. 

The meeting was then adjourned. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


The Design of Small Transformers 
for Metallic-Fllament Lamps. 


A year or so ago the introduction of the 
high-potential incandescent lamp offered 
the central station a means of increasing 
its load without adding more copper to 
the system. Unfortunately, the recent 
developments in incandescent lamps have 
been in the other direction, the lamps 
being for low voltages, except when in 
large sizes. The smaller lamps may, how- 
ever, be employed if the voltage of the 
system can be lowered. The plan here 
discussed by F. B. O’Hanlon is the in- 
troduction of small transformers, which 
lower the potential from 200 to 100, or 
even lower. The author discusses, at some 
length, the design of transformers of this 
class. The work is simple, for elaborate 
stampings are not necded, but it is ad- 
visable to use good transformer iron and 
pure copper wire. The most satisfactory 
design is the autotransformer, and the 
most efficient arrangement is that which 
gives a one-to-one transformation, Three 
designs are worked out for transformers 
of the core type, but the author points 
out that the shell type is equally avail- 
able and has some advantages over the 
other, as it is easier to balance the 
winding magnetically. When this is done 
a machined joint at the yoke pieces is 
satisfactory, but it is well to design this 
so as to have it as large in area as pos- 
sible. A stock of transformers for various 
ratios may be assembled with but two or 
three sizes of core plates and coils.—A b- 
stracted from the Electrical Review 
(London), January 31. 

< 
Advantages and Disadvantages oi 
Superheating. 

An abstract is given here of an address 
delivered recently by Michael Longridge 
before the Manchester (England) Associa- 
tion of Engineers on “The Advantages 
and Disadvantages of Superheating 
Steam.” The speaker said that the ques- 
tion is almost entirely one of economy, but 
there are some mechanical disadvantages 
attached to the use of superheaters. The 
independently fired type seems to give 
little mechanical trouble except in repairs. 
Those of the “down-take” tvpe give a good 
deal of trouble, due to extra expansion at 
the higher temperatures; and it is difficult 


to keep valves and glands tight. The en- 
gine pistons are also lable to seize when su- 
perheated steam is used, owing to a lack of 
lubrication. This is sometimes due to the 
pressure of the water, sometimes to a dis- 
tortion of the cylinders from unequal ex- 
pansion. This should be overcome by al- 
lowing larger clearance between the piston 
and the cylinder. The cost of superheat- 
ing was divided into two parts: The cost 
of heating the steam and the cost of in- 
stalling and maintaining the superheating 
apparatus. It is shown by calculation that 
nine per cent additional heating is re- 
quired to obtain a superheat of 200 de- 
grees. To get a steam temperature of 500 
to 600 degrees with a superheater of rea- 
sonable surface a gas temperature of 1,000 
to 1,200 degrees is required. In the case 
of a Lancashire boiler working at 150 
pounds pressure, the superheating can be 
effected at an expense of five per cent of 
the total heat entering the boiler. This 
shows that by properly proportioning the 
parts of the plant it is possible to get 
reasonable degrees of superheat at half 
price. The advantages of superheating are 
the prevention of wet steam and the waste 
which this causes when it is deposited on 
the internal surface of the engine evlinder. 
Secondly, when a boiler is overworked 
superheating may at times reduce the de- 


mand for steam sufficiently to give the fire- 


men a rest. Another advantage is the 
opportunity to increase the rate of evap- 
oration at times of temporary overload. 
References were made to the reports of 
the French boiler insurance companies 
which show that a saving of ten per cent 
in steam is obtained by superheating, and 
eleven per cent in coal for simple engines, 
and twenty-three per cent in steam and 
twenty-one per cent in coal for compound 
engines. These demonstrate the economic 
advantage of using superheated steam. 
The question yet undecided is just how 
groat this advantage may he.—Abstracted 
from the Mechanical Engineer (London), 
February 1. 


Thermoelectric Properties of Com- 
mon Metals and Their Alioys. 

_ While considering the design of a low- 

reading potentiometer it became desirable 

to determine, with some degree of accu- 

racy, the thermoelectric properties of the 
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more common metals; particularly, data 
were wanted showing the properties of the 
alloys used in the construction of elec- 
trical measuring instruments. To supply 
this information, which was not obtain- 
able in the scientific treatises, a series of 
measurements was made by A. G. Warren 
and F. Murray. The results of these 
measurements are given here in tabular 
form, and also in two curve sheets. The 
method adopted consisted in connecting 
samples to be tested as a fourth side of 
a rectangle, the other three sides of which 
were formed of cast phosphor-bronze rods 
soldered together. The test sample was 
soldered to the ends of the phosphor- 
bronze rods, a galvanometer being inserted 
to serve as a measuring instrument. The 
resistance of this circuit was determined 
before it was completely closed. The two 
thermo-couples were then inserted in 
calorimeters containing water, and the 
various differences in temperature were 
produced and the deflection read. From 
this reading and the resistance of the eir- 
cuit the difference in electromotive force 
at the two junctions was determined. The 
results were rather surprising, as it was 
found that the physical treatment of a 
sample affected in a marked degree its 
thermoelectric power. Taking the phos- 
phor-bronze rods as a reference metal, 
the highest electromotive force for a 
viven difference in temperature directed 
from the bronze to the material in ques- 
tion at the hot junction was shown by 
iron; next came steel, and, some distance 
below, manganin, closely followed by cop- 
per. Again, below the copper were three 
other samples of manganin, these all 
being samples of wire of different sizes. 
On the other side of the phosphor-bronze 
rods were several alloys which showed a 
difference of potential diverted toward the 
phosphor bronze at the hot junction. 
These are, in order of decreasing thermo- 
electric power, “eurcka,” platenoid, plat- 
inum silver, rolled phosphor-bronze rods, 
gun metal, soft brass, aluminum, hard 
brass, lead, solder, phosphor-bronze sheet, 
and then several sizes of phosphor-bronzc 
wire. As these results show, different 
specimens of the same material give sen- 
sibly different results, depending upon the 
mechanical treatment to which they have 
been subjected. By taking a piece of 
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drawn brass wire, heating it and then 
quenching it in water, the thermoelectric 
power was increased about fifty per cent. 
It is evident from this that the thermo- 
electric properties of a substance are not 
determined by the chemical operation 
alone, as the physical treatment is an im- 
portant factor.—Abstracted from the 
Electrician (London), January 31. 
< 
Instruments and Methods Used in 
Radiometry. 

An excellent study of the instruments 
and methods used in measuring radial 
energy is given here by W. W. Coblentz, 
who describes each method in detail and 
explains the types of instruments which 
have given the most satisfactory service. 
Four instruments are considered: the 
radiomicrometer, which is a D’Arsonval 
galvanometer, the moving system of which 
consists of a small thermoelectric circuit; 
the linear thermopile; the radiometer, in 
which a delicately suspended blackened 
body is deflected by the rays falling upon 
it; and the bolometer, in which the re- 
sistance of an iron arm of a Wheatstone 
bridge is varied by the heating effect of 
the radiator falling upon it. ‘This in- 
vestigation has shown that the radiomi- 
crometer is capable of great improvement 
by reducing its weight, by lengthening its 
period, and by placing it in a vacuum. 
The sensitiveness of this instrument is 
limited by magnetic conditions, so that it 
is only a fifth of that of the best bolom- 
eter. The thermopile, constructed accord- 
ing to Reuben’s design, is as sensitive 
as the best bolometer, and its heat capacity 
can be greatly reduced by using thinner 
wires, which are made shorter to keep the 
resistance low. The error due to the 
Peltier effect is about one part in 300. 
This instrument is not so well adapted 
for instantaneous measurements as is the 
bolometer, and it does not admit of so 
great a range in variation of sensibility, 
but is very steady and useful for measur- 
ing weak sources of radiation such as the 
extreme ultra-violet and infra-red regions 
of the spectrum. It is found that the 
radiometer can be made as sensitive as a 
bolometer, but then its period is much 
longer. It is not selective in its action, 
and hence may be used for measuring 
ultra-violet radiation. The chief objec- 
tion to it is its long period, but it is easily 
Sheltered from temperature changes and 
is not subject to magnetic perturbations. 
In action it resembles somewhat a pho- 
tographic plate, in that it will detect 
weak radiation, provided time be given. 
On account of its steadiness it is prob- 
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ably the best adapted to search for infra- 
red fluorescence. A bolometer is difficult 
to shicld from temperature changes, and 
in spite of its small heat capacity it has a 
drift due to small and unequal warming 
of the strips. It is the quickest of the 
four instruments and the best adapted for 
registering the energy radiated from a 
rapidly changing source. The auxiliary 
galvanometer is the main source of weak- 
ness in measuring radiated energy. If a 
rotating sector disc be used for reducing 
the intensity of the source, care must be 
taken to guard against errors which this 
is likely to introduce.—Abstracted from 
the Bulletin of the Bureau of Standards 
(Washington), January. 
< 


Electricity in the Textile Trade. 

The first requirement of the textile 
manufacturer may be said to be steadi- 
ness of drive, for this affects both the 
quality and the output of his yarn. Uni- 
formity of speed was unattainable until 
the application of the electric motor, and 
more particularly of the three-phase mo- 
tor driven by power supplied from a tur- 
bo-alternator. Although the modern mill 
engine is a very fine machine of its kind, 
it has the disadvantages of low-speed re- 
ciprocating motion, dead centres, want of 
balance and varying angular velocity. 
These defects are inherent, and so long 
as engines are used in textile mills, so 
long will the machines which they drive 
suffer from irregularities of speed. At 
the present time gas engines need hardly 
be considered, since every defect of the 
slow-speed reciprocating steam engine is 
present in the gas engine in a markedly 
greater degree. Other disadvantages of 
the steam engine for textile purposes are 
also discussed here by E. L. Hill, who 
criticizes it for the space it takes up, both 
on account of jts slow speed and hence 
its large size, and because of the mechan- 
ism used for transmitting the power from 
the engine to the line shafts. Moreover, 
the transmission losses are high and in- 
crease rapidly as the plant is loaded up, 
so that the friction and bearings, gear 
wheels and other transmission losses be- 
come very serious items. The variation 
in angular velocity in the reciprocating 
engine is chiefly caused by the fewness 
of the impulses that its pistons receive 
during each minute. These amount to a 
few hundreds at the most, while in the 
turbine these impulses are measured in 
hundreds of thousands. The turbo-gen- 
erator has a further advantage, as it can 
carry continuous overloads for long pe- 
riods without damage. The best modern 
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practice divides the load in the textile 
mill between two machines, each of which 
is capable of withstanding, whenever re- 
quired, an overload of 100 per cent for 
ten hours with a slightly higher steam 
consumption. The turbo-alternator occu- 
pies about one-tenth the room of the re- 
ciprocating engine, while if the power be 
divided between two turbines they will not 
take up more than one-seventh of that 
which a single engine would require. 
When alternating currents are employed 
for driving the machinery, the constancy 
of the frequency has an all-important 
effect upon the steadiness of the running. 
The speed of the motors depends almost 
entirely on the frequency of the supply 
and is only affected to a small extent by 
variations in the voltage of the supply 
and the load on the motors. Therefore, 
if the frequency remain constant, the 
speed of the motors will not vary and 
will be the maximum that the fabric will 
permit. With uniform speed fewer ends 
are broken and no allowance need be 
made for sudden variations. With a me- 
chanical drive, on account of the irregu- 
larity, this maximum speed can not be 
adopted, as it would be exceeded at times. 
On account of this steadiness and increase 
in speed, both the quality and the quan- 
tity of the yarn are improved. Of the three 
ways of driving, the group system is the 
commonest and usually the most eco- 
nomical, but the individual drive has 
some distinct advantages and is being 
used to a considerable extent. It is es- 
pecially suitable for weaving sheds, where 
the horse-power of the shafting compared 
with that of the looms is high, and where 
a large percentage of the looms is con- 
stantly at rest. In a new shed a great 
saving in the building can be obtained 
by adopting the individual drive, as no 
provision need be made for long lines of 
heavy shafting, and there are incidental 
advantages due to improved lighting and 
the absence of overhead pullevs, belts and 
shafting. For driving looms three-phase 
motors are now available, rated from one- 
third to two and one-half horse-power. 
Group driving is usually the best in spin- 
ning mills, because the process of spinning 
is continuous. Mules should always be 
driven on the group svstem, because their 
frequent reversals call for an amount of 
power installed far in excess of the aver- 
age required. The drive should always be 
arranged so that one motor works several 
mules. The author states that by the 
middle of the present vear six per cent 
of the total spindles in Lancashire, Eng- 
land, will be electrically driven.—A b- 
stracted from Electrical Engineering 
(London), January 30. 
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The “American” Flaming Arc 
Lamp. 

The accompanying illustrations give a 
good idea of the appearance and mechan- 
ical details of the “American” flaming arc 
lamp, which has been placed upon the 
market by the American Flaming Arc 
Lamp Company, of Boston, Mass. This 
lamp has been developed upon the Baker- 
Bartlett system, and is the result of twelve 
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GENERAL VIEW OF THE “AMERICAN” FLAMING 
ARC LAMP, 


years’ experience in all types of arc-lamp 
design, including five years’ special work 
upon the development of the flaming arc. 
The principal feature of the lamp depends 
upon a new principle of electrode feed 
and are control. This principle consists 
broadly in feeding the carbon electrodes 
by the fusing or disintegration of a 
longitudinal feeding strip on the electrode, 
this strip being composed of a material 
of lower fusing temperature than that of 
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MECHANICAL APPARATUS 


the electrode itself. This permits the 

support of the electrode at a point above 

and away from interference with the arc. 
As may be seen from the accompanying 

illustrations, the chemically impregnated 

electrodes are mounted in holders arranged 

to permit simultaneous downward feed. 

One electrode is provided with 

an external longitudinal pro- 

jection of aluminum about 

0.005 of an inch in thickness 

and projecting about one-six- 

teenth of an inch. The lower 

end of this aluminum projec- 

tion rests upon a feeding sup- 

ort located about three-quar- 

ters of an inch above the arc. 

During the burning of the 

lamp the lower end of the 

aluminum gradually fuses and 

oxidizes, thus permitting a 

continuous, uniform down- 

ward feed of the electrodes at 


arate of about one-sixtieth of 


an inch per minute. This 
method of feed and the con- 
struction of the lamp main- 
tain a free and unrestricted arc 
in a fixed position about three- 
quarters of an inch below the 
feed support. 

The aluminum projection 
does not introduce any disturb- 


‘ing element detrimental to the 


arc, and, besides controlling 
the feed, provides for low elec- 
trical conductivity in the elec- 
trode and introduces about the 
same amount of metal as the 
usual internal conducting wire 
which it replaces. There is no 
cohesion or welding between the 
aluminum projection and the 
feed support because of the 
well-known non-cohering quai- 
ities of aluminum. Most of the 
aluminum is vaporized, and the 
residue is deposited in the form of minute 
glass-like globules of the fused oxide in 
the ash-tray at the bottom of the globe. 
The arc in this lamp is governed by a 
novel system of magnetic attraction, in 
contradistinction to the usual repulsive 
magnetic field. This attractive magnetic 
field flattens and spreads out the are, 
holding it in a vertical plane and elim- 
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inating the necessity of a confining cham- 
ber or economizer. 

The lamp is started by means of a small 
series magnet operating, through a rod 
and angle lever, to separate the carbons. 
At the end of the trim life a small cutout 
magnet automatically extinguishes the arc. 


INTERIOR CONSTRUCTION OF THE ‘‘AMERICAN ” 


FLAMING ARC LAMP. 


This lamp operates at fifty to fifty-five 
volts on line voltages of 100 to 120 volts, 
two lamps being placed in series. The 
lamps may be operated two in series on 
the usual commercial voltages from 100 
to 130 volts, and a corresponding number 
in series on higher voltages, the same lamp 
being used for either alternating or direct 
current. Upon alternating currents the 
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best results are obtained by burning the 
lamps in multiple, at an arc voltage of 
fifty-five volts, through the medium of a 
small autotransformer. 

The trim life of the lamp is about ten 
hours with fifteen-and-three-quarter-inch 
carbons. The globe is eleven and one-half 
inches in diameter, and of a nearly spher- 
ical shape. The shell or exterior casing 
of the lamp is of hard, pure copper, and 
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New General Electric Lamp 
Factories. 

In order to provide for the very heavy 
demand for Edison lamps, and to take 
care of the new developments in Gem, 
tantalum and tungsten lamps, the General 
Electric Company has in the past year 
built four new factories at East Boston, 
Mass.; Toledo, Ohio; Fort Wayne, Ind., 
and Newark, N. J. 
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ELECTRODES BEFORE AND AFTER BEING USED, AND REFLECTOR OF THE ‘‘AMERICAN” 
FLAMING ARC LAMP. 


especial attention has been given to the 
Preparation of a superior design. The 
mechanical parts of the lamp are made 
of brass and composition castings, which 
are nickeled to prevent corroding; the in- 


sulation is composed of lava, mica and - 


glass, and the reflector and resistance 


spool are of porcelain. The magnet wires 
controlling the arc are embedded in in- 
destructible asbestos cement. The carbons 
are firmly held by thumb-screws, and the 
globe is safely wired to the globe collar. 
The ash-tray is of heavy composition 
casting. 


The factory at Toledo is confined to the 
production of Gem filament lamps only. 
That of the Newark factory to tungsten 
lamps only, and the factories at East 
Boston and Fort Wayne to the regular 
carbon-filament lamps. In addition the 
General Electric Company has erected a 
new factory building at Harrison, N. J., 
adjoining the present lamp factory, which 
is devoted to the production of tungsten 
lamps. 

In addition to these new factories the 
main factory at Harrison, N. J., con- 
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tinues its large output of carbon and Gem 

filament lamps. The total productive 

facilities of the General Electric Company 

now aggregate sixty million lamps per 

year, so that it is in excellent position to 

supply all demands from customers. 
— 0 


The “Federal” Couch Bracket. 

The accompanying illustration shows a 
very attractive couch bracket and portable 
which has been placed on the market by 
the Federal Electric Company, Lake and 


— 


Tuar ‘ FEDERAL” Covucn BRACKET. 


Desplaines streets, Chicago, Ill. The 
standard equipment is furnished in an- 
tique brass with a Hubbell standard Edi- 
son base pull-chain type of socket, eight 
feet of green silk cord, with standard 
Edison base attachment plug, and a spe- 
cially designed brass half-pear shade fin- 
ished in the same manner as the balance 
of the fixture. This fixture is made in the 
following special combinations: The 
bracket may be used as a piano, reading 
lamp, wall, or decorative fixture. 
— 0 


More Westinghouse Loco- 
motives for the New York, 
New Haven & Hartford Rail- 
road. 


The New York, New Haven & Hart- 
ford Railroad Company has ordered six 
additional electric locomotives from the 
Westinghouse Electric and Manufactur- 
ing Company. These locomotives will be 
of the same general type as the others 
which have been provided for the opera- 
tion of the electrified division of the New 
Haven road. 


Mexican Light and Power 
Company. 


The annual report of the Mexican Light 
and Power Company for the year ended 
December 31, 1907, shows actual net 
earnings in United States currency of 
$1,490,114, as against $1,075,286 in 1906. 

a ope _ 

Trains Under the Hudson 

River. 


An inspection trip of the upper McAdoo 
tunnel, which passes under the Hudson 
River between Morton street, New York 
city, and `Hoboken,_ N. J., was made 
om the afternoon of Saturday, February 15. 
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Automatic Air Dust-Removing 
Devices. 

The Sanitary Devices Manufacturing 
Company has introduced an excellent 
system for the automatic removal of dirt 
and bacilli from buildings. The com- 
pany’s patented devices accomplish this 
either by compressed-air systems, vacuum 
systems or a combined system of com- 
pressed air and vacuum. These systems 
are applicable to stationary plants in 
hotels, offices and other buildings, and 
portable apparatus for general service. 

It is an easy matter to pipe either new 
or old buildings for the utilization of any 
of these systems, and connections may be 
made from the risers by means of flexible 
hose to the dust-removing apparatus, 
which is operated by an attendant in 
much the same fashion as a broom or 
duster. _ 

A twelve-inch vacuum sweeper has a 
cleaning capacity of 400 yards of carpet. 
per hour or, in actual practice, ten to fif- 
teen large rooms. 

The patent vacuum sweeper is con- 
structed on the principle of using vacuum 
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inrush slot at great velocity, impinges 
under pressure on the carpet or floor, 
loosens the dust and carries it into the 
vacuum chamber, thence through the hose 
to the stand-pipe, and into the dust-ar- 
resting and containing tanks, which are 
generally located in the basement. 

The accompanying illustration shows a 
modern house-cleaner in the form of a 
portable vacuum sweeper for hotels, de- 
partment stores, theatres, sanitariums, 
etc. This device is used to clean carpets, 
furniture and draperies without removal, 
and is operated by a three-horse-power 
motor. In utilizing this apparatus it is, 
of course, not necessary to have the build- 
ing piped. 

Frank W. Wood is the New York sales 
agent of the Sanitary Devices Manufac- 
turing Company, with offices at 11 East 
Twenty-fourth street, New York city. 
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Westinghouse Air-Compress- 
ors in Laundry Works. 

Compressed air to-day plays quite as im- 

portant a part in the laundry as it does 


PORTABLE AIR-VAacuuM, Motor-DRIVEN Dest REMOVER AND SWEEPER. 


to create atmospheric pressure on the sur- 
face to be cleaned. The bottom of the 
sweeper is separated by a partition, which 
is depressed one-thirty-second of an inch 
below the surface. When the sweeper rests 
upon the carpet the surface proper forms 
a hood, the partition being one-thirty- 
second of an inch depressed, and per- 
mitting the free passage of air through 
an inrush slot which is absorbed by the 
suction slot. The air enters through the 


in a score of other industries. The West- 
inghouse Air Brake Company has recently 
devoted considerable attention to the ap- 
plication of its standard compressors to 
laundry service, and the installations have 
invariably been successful. 

The illustration shows a typical laundry 
compressor plant which consists of a 
nine-and-one-half-inch by eleven-inch by 
ten-inch compressor with plain air-cy!- 
inders, controlled by an S-4 governor, and 
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mounted on the wall so as not to take up 
any space that could be utilized for. an- 
other purpose. The boiler pressure is 
100 pounds, and the exhaust is used for 
heating the building and feed-water. The 
air-inlet is piped through the top of the 
window. The compressed air is discharged 
into two reservoirs connected in series. 
Both high and low-pressure lines are 
taken from the second reservoir, a B-3 
feed-valve controlling the low-pressure 
line. The pipe-lines, varying from one 
inch to three-eighths inch, according to 
the distance from the compressor plant, 


WESTINGHOUSE COMPRESSOR IN LAUNDRY 
WORK. 


run along the walls near the floor, and 
under the floor to the various machines. 

A two-pressure service is required: very 
low pressure for gas burners, sprayers and 
rolls, and higher pressure for dampening 
presses. 

Where hand work is done, employing 
ironing boards, the irons are heated in a 
metal box connected to both gas and low- 
pressure air supply. By properly regulat- 
ing the admission of gas and air a very 
hot blue flame, similar to that of the 
Bunsen burner, is obtained. This method 
of heating greatly facilitates the process 
at an appreciable saving in gas. The 
flame can be adjusted to give any degree 
of heat desired. 

The hollow cylinders of the rolls and 
mangles are heated in a similar manner. 
Air for this purpose is- used at three or 
four pounds pressure. Dampening presses 
are operated by air at higher pressure. 

Where individual electric drive is used, 
as is the practice in the more modern 
laundries, the high-pressure air supply 18 
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used for cleaning, ouf the motors as well 
as the rest of the machinery. Air is also 
used for blowing whistles, and in the 
boilers as a smoke consumer. For this 
purpose it is injected by jets into the 
smoke over the top of the fire. The air 
and fine particles of coal form a combus- 
tible mixture, which burns far into the 
tubes, causing less deposit in them. It 
increases the steaming power of the boiler 
and allows the temperature of the fire box 
to be lower for the same boiler perform- 
ance and fuel consumption, besides almost 
entirely eliminating the smoke. 

The records of one laundry show for 
an increase in business of twenty per cent 
since the compressor was installed, about a 
year ago, a reduction in gas bills of twenty 
per cent, making a saving of thirty-three 
and one-third per cent in gas consumption 
effected by the use of compressed air. 

——___-@—-—___—_ 
The Toronto Electric Light 
Company, Limited. 

At the twenty-fourth annual meeting 
of the shareholders of the Toronto Elec- 
trie Light Company, Limited, held at the 
head office of the company, in Toronto, 
Ontario, February 11, the report of the 
directors for the year ended December 31 
showed an income of $1,039,716.42. The 
expenses, including interest on deben- 
tures, amounted to $651,925.57, leaving a 
balance to profit of $387,790.85. Out of 
this there have been paid four quarterly 
dividends at the rate of eight per cent per 
annum, amounting to $245,503.39, leav- 
ing a balance of $142,287.46 to be car- 
ried forward to profit and loss, bringing 
that credit up to $160,344.89. During 
the year a large Proportion of the change 
has been made from the steam plant to 
power apparatus driven by Niagara Falls. 
As both systems have been more or less 
used in operating, the percentage of ex- 
penses to gross receipts has been some- 
what larger than would otherwise have 
been the case. 

— 0 


For Electrical Licenses in 
Ohio. 

On February 6 A. C. Masters, of 
Columbus, Ohio, president, and M. W. 
Hansen, of Toledo, national director, of 
the National Electrical Contractors’ Asso- 
ciation, appeared before the House Com- 
mittee on Manufactures and Commerce 
at Columbus, Ohio, to advocate the pas- 
sage of a bill introduced by Representative 
Reynolds, of Franklin County, to create 
a state board to examine and license elec- 
trical contractors. The proposed fee will 


probably be reduced from $100 to $50 f 
the first year’s license. eee 
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Meetings of the Schenectady 
Section of the American 
Institute of Electrical Engi- 
neers. 

An interesting lecture on the subject of 
“Gas Power” was delivered before the 
Schenectady (N. Y.) section of the Amer- 
ican Institute of Electrical Engineers on 
February 6, by H. H. Supplee, editor of 
Casster’s Magazine. J. M. Knox, of the 
General Electric Company, and recording 
secretary of the local section, acted as pre- 
siding chairman, and the lecture was heard 
by a large and appreciative audience. 

Mr. Supplee gave a comprehensive sum- 
mary of the rapid development of the gas 
engine and gas turbine within the past 
ten years, also giving a brief historical 
review of the air engine, which has been 
in use in different forms for the past two 
centuries. The possibilities of the gas en- 
gine in the utilization of waste fuel in 
large iron works, in the form of gas from 
the top of blast furnaces and from coke 
ovens, which is commonly used in part for 
burning under the boilers, but the greater 
part of which is wasted, were clearly 
brought out. The question of the market- 
ing of excess power generated from this 
fuel is of great importance, the saving of 
the waste fuel in the form of power bein 
of little advantage without the proper con- 
ditions for its commercial utilization. The 
necessity for the conservation of the 
world’s supply of fuel, which has hitherto 
been used at a wasteful rate, makes this 
question of gas-engine development of spe- 
cial importance, as it is claimed that with 
the gas engine the utility of the coal is 
double that obtained with the steam en- 
gine. Furthermore, the fact that low- 
grade fuels, such as lignites, peats, bone 
coal and coals having a large amount ol 
impurities, such as sulphur and ash, can 
be more successfully used with the gas en- 
gine gives it an additional factor of merit. 
Mr. Supplee said it was a mistake to com- 
pare the gas engine with the steam engine 
as if the gas engine were going to super- 
sede it, but that there is room for both and 
both will play an important part. 

An interesting series of lantern slides 
showing gas-engine installations, both in 
America and abroad, illustrated the tre- 
mendous advance which has been made in 
the development of gas power. 

At a meeting held on February 13, 
C. J. Mellin, consulting engineer of the 
American Locomotive Company, gave a 
talk on the “Design of Steam Locomo- 
tives.” There were about three hundred 
present, S. T. Dodd, acting chairman, 
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opening the mecting ‘with a few general 
remarks on the subject. 

Mr. Mellin said in part that the first 
consideration in the design of a locomo- 
tive is the allowable wheel pressure on the 
rail, the weight at the driving wheels 
being determined by that. The number 
of driving wheels is generally limited to 
four pairs in freight and three pairs in 
passenger engines, the length of the rigid 
driving wheel-base being limited to six- 
teen or seventeen feet, on account of 
curves. A two-wheel pony truck is con- 
sidered most suitable for freight engines, 
while a four-wheel truck is most generally 
used in passenger service, but for the 
varying conditions of service naturally 
several types of engine are necessary. The 
different types are distinguished from each 
other by names and figures, the figures 
generally representing the grouping of the 
wheels. The first figure signifies the num- 
ber of wheels on first truck; second fig- 
ure, number of drivers, and third figure, 
number of wheels in trailing truck. Thus 
we have the light passenger engine clas- 
sified as 4-4-0; the medium size, or Atlan- 
tic type, 4-4-2; the heavy passenger, or 
Pacific type, 4-6-2, and the ten-wheel type, 
4-6-0; the latter, as well as the Mogul 
type, 2-6-0, and the Prairie type, 2-6-2, 
being most suitable for mixed or fast- 
freight service. For regular freight serv- 
ice the Consolidation, 2-8-0, has practical- 
ly become standard. 

The required cylinder power is figured 
on the basis of tractive weight, or weight 
of driving wheels on the rail. The boiler 
pressure is always predetermined, and the 
diameter of drivers is about equal, in 
inches, to the speed the engine is expected 
to run, in miles per hour. The stroke is 
selected so as to give the required maxi- 
mum train speed to a moderate piston 
speed. 

‘'wo of the most important factors in a 
successful locomotive are the heating sur- 
face and grate area. The method of de- 
termining these factors which has gener- 
ally been adopted and gives satisfactory 
results is to make the heating surface in 
square feet not less than 450 times the 
volume of one of the cylinders in cubic 
feet, for passenger engines, and 400 for 
freight, the grate area being about one- 
seventieth of this amount. 

Diagrams of construction, curves and 


photographs of locomotives were shown 
by means of lantern slides. Mr. Mellin 
also gave a detailed description of the 
Walschert valve, illustrated by diagrams. 

On February 20 E. J. Berg, of the 
General Electric Company, delivered a 
lecture on “Rotary Converters.” 
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LARGE POWER PLANT FOR CANAL WORK—The Isthmian 
Canal Commission has awarded a contract to the General Electric 
Company for furnishing a power plant to handle the material to 
be used in the construction of the Gatun locks at a price between 
$194,000 and $197,000, the exact figure to be fixed by the engineers 
on the isthmus. 


OHIO RAILWAY FRANCHISE BILL PASSED—The Schmidt 
street railroad franchise bill has been passed by unanimous vote 
of the Ohio senate. The specific provision of the bill is that fran- 
chises may be granted to new companies over routes that have 
been occupied within a year by an old company, without obtaining 
new consents of the owners of abutting property. The bill is of 
special interest in Cleveland and Toledo where valuable franchise 
rights are about to expire. 


SOUTHERN POWER COMPANY TO EXTEND SYSTEM—A 
movement is on foot to have the Southern Power Company, one of 
the largest electrical plants in North Carolina, enter Salisbury at 
an early date. The plan is to co-operate with the Salisbury-Spencer 
Railway Company in the distribution of light and power in the two 
towns. New and improved machinery is to be installed by the 
local electric company in the event the Southern Power Company 
extends its lines from Charlotte to Salisbury. 

CHICAGO ELECTRIC ROADS MERGE—Plans for the consoli- 
dation off the Calumet Electric Street Railway Company and the 
South Chicago City Railway Company have been completed. The 
new company will be known as the South Chicago Railway Elec- 
tric Company. H. M. Sloan will be general manager of the new 
road and W. Matson, general traffic manager of the South Chicago 
City Railway Company, will occupy the same position in the new 
company. The consolidation will be effected as soon as the 
ordinance now before the subcommittee of the local transportation 
committee shall have been passed. Among the improvements in- 
tended by the company is a through line from South Chicago to 
Hegewisch. 


SOUTHERN PACIFIC TO BUILD ELECTRIC LINE—Plans for 
an electric railroad between San Francisco and San Jose, Cal., to 
be called the Peninsular Railroad, have been completed by the 
Southern Pacific. It is believed the road will be in operation 
early in the summer. The old Southern Pacific tracks through the 
Mission district to the cemeteries will be used. Between the 
cemeteries and San Mateo the company will have traffic rights over 
the lines of the United Railroads Company. This is thought to be 
another step in the plans outlined by the organization of the San 
Jose-Los Gatos Interurban Electric Railroad five years ago, when 
forty miles of track were laid. A year later Harriman formed the 
Peninsular company to connect the San Jose interurban railroad 
with San Francisco. The Peninsular company now is undertaking 
its construction work. It is building from San Jose north to 
Mayfield, and also is constructing several branch lines. One of 
these will be a scenic road from San Jose to the Lick observatory 
on Mount Hamilton. 


EXTENSIVE WESTERN POWER DEVELOPMENT—Announce- 
ment is made in Spokane, Wash., that the Pacific Coast Power 
Company, recently organized by the Stone & Webster interests, 
with headquarters in Boston, will erect, at the foot of Lake Tapps, 
in Pierce County, Washington, west of Spokane, at a cost of 
$10,000,000, the second largest electric power plant in the United 
States, having ultimately a capacity of 100,000 horse-power. The 
plant will develop 50,000 horse-power at first and subsequently will 
be increased to its maximum capacity as fast as additional power 
is required for the network of! interurban electric railways and 
for the standard gauge interurban system which will unite the 
cities of Bellingham, Everett, Seattle, Tacoma, Olympia, Aberdeen 
and Hoquaim and Portland, Ore. It is given out that work will 
begin in a short time, and that it will be pushed to completion. 
The water rights and properties involved in this power project, 


concerning which the Seattle-Tacoma Power Company and the 
Stone & Webster interests have been in disagreement, have been 
amalgamated and will be developed. Jacob Furth, president of the 
Seattle Electric Company, gave out the following statement: “The 
Pacific Coast Power Company has acquired all the White River 
lands, so-called, which have been the subject of so much recent 
litigation. This company will develop the property, but the de- 
tailed plans for its development have not yet been completed. The 
White River situation is one of the greatest power projects on the 
sound, and the present settlement of the disputes and litigations 
concerning it, thus insuring its early development, will be of the 
greatest benefit to the cities ‘of Seattle and Tacoma. It is ex- 
pected that more than $5,000,000 will be expended in the initial 
cevelopment. The maximum development is estimated to be 100, 
000 horse-power.” In addition, the power from the White River 
project will be used in the development of manufacturing in- 
dustries in the Puget Sound basin and in the southwestern part 
of Washington. The Pacific Coast Power Company will practically 
take the whole of White River from its bed at the foot of the 
glaciers on Mt. Rainier and lead it through ditches and flumes 
to Lake Tapps, a large body of water in Pierce County. Lake 


Tapps is on the shoulder of a mountain and there is a drop of 


more than 400 feet at an angle of forty-five degrees from the lower 
end of the lake. It is planned to impound the waters of White 
River in Lake Tapps, which will be greatly increased in size. 


TELEPHONE AND TELEGRAPH. 


CATASAUQUA, PA.—The Pennsylvania Telephone Company is 
installing a new exchange in the Post-Office Building, Catasauqua. 


NASHVILLE, TENN.—The annual report of the Cumberland 
Telephone and Telegraph Company for the year ended December 31 
shows gross earnings of $5,917,273 as compared with $5,384,844 for 


1906. The total surplus is $2,768,783 as against $2,343,775 for the 
preceding year. 


BROOKS, ME.—At the annual meeting of the Waldo & Penobscot 
Telephone Company, officers were elected as follows: Directors, 
A. E. Kilgore, F. R. York, M. S. Stiles, T. I. Huxford, R. E. Page; 


secretary and treasurer, A. R. Tilley. The lines will be further ex- 
tended next spring. 


BALTIMORE, MD.—At the annual meeting of the Maryland 
Telephone Company, recently acquired by the Bell interests, the 
following were elected directors: U. N. Bethell, of New York; 
F. H. Bethell, of Philadelphia; A. P. Cranshaw, of Washington; 
Bernard Carter, Charles H. Carter, J. Walter Lord and C. E. 
Bryan, of Baltimore. 


TREZEVANT, TENN.—At a meeting of the stockholders of 
the Trezevant Telephone Company, of this city, it was decided to 
incorporate the company. The capital stock was placed at $1,000, 
and 100 shares, of $10 each, will be issued at once. The secretary 
was instructed to apply for a charter and the new company Will 
soon be incorporated. The building of the lines will begin at an 
early date, the poles now being placed, and the other building 
materials having been ordered. A 100-line switchboard has been pur- 
chased. The company hopes to be doing business within sixty days. 

MILWAUKEE, WIS.—Three-quarters of a million dollars will 
be expended by the Wisconsin Telephone Company in 1908 for the 
improvement of its lines throughout the state, according to a de 
cision reached by the board of directors at its annual meeting. A 
large portion of this sum will be spent in extending toll lines in 
the northern part of the state. The usual semi-annual dividend of 
three per cent was declared to stockholders. Those present at the 
meeting were: Alonzo Burt, president; C. J. French, Boston, Mass. 
Otto H. Falk, Henry F. Whitcomb, O. C. Fuller, Julius O. Frank and 
Edward A. Uhrig. 
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` ELECTRIC LIGHTING. oo “> =" its fines north as far as Kennett and BOuth “at Teast as far as Red 


MONTESANO, WASH.—The Montesano Light and Water Com- 
pany has installed a new turbine unit in its plant. 


CORNING, ARK.—G. A. Booser has purchased the Corning 
electric light plant from E. V. Sheeks and will give that town an 
all-night service. 


BASTROP, TEX.—The Bastrop water and light plant has been 
sold by the directors to Robert Bayne, of Fort Worth, subject to 
the ratification of the stockholders. 


CARTERVILLE, ILL.—The electric light plant owned and oper- 
ated by A. C. Hope & Sons was destroyed by fire on February 7, 
involving a loss of $30,000, with no insurance. 


EAST MOLINE, ILL.—A twenty-five-year electric light and 
power franchise has been granted William Downing, of Silois, 
representing the United Light and Power Company. 


ROCKLAND, ME.—The city council has renewed the lighting 
contract with the Rockland, Thomaston & Camden Street Railway 
for a period of one year. Sixty-two lights are furnished at $87.50 
each. 


BOULDER, COL.—Operations of the Central Colorado Power 
Company, of which the Eastern Colorado Power Company, operating 
in this county, is a subsidiary, have been resumed in various 
parts of the state and at Shoshone. 


LECOMPTE, LA.—The town council has completed plans for the 
electric light plant and has advertised for bids for the construc- 
tion of the plant which is to cost $10,000, according to the plans 
and specifications on file in the mayor's office. 


MADISON, WIS.—The capitol building commission has let the 
contract for electrical equipment of the new capitol to the Northern 
Electrical Manufacturing Company, of Madison, at 342,000. This 
includes all electrical machines, fixtures and wiring. 


FITCHBURG, MASS.—A flat rate of ten cents per kilowatt-hour 
has been made by the Fitchburg Gas and Electric Light Company 
to the city departments using incandescent lights. This will mean 
a saving to the city of between $400 and $500 a year. 


EUGENE, ORE.—The Lane County Court has granted John Tur- 
rell, owner of a flour mill at Creswell, a twenty-year franchise to 
erect and maintain an electric light plant which will furnish light 
to the town of Creswell and the farmers in the surrounding country. 


AMERICAN FORK, UTAH—At a meeting of the stockholders 
of Utah County Light and Power Company James QO. Bullock was 
re-elected a director; George Romney, of Salt Lake, and Mayor 
James T. Gardner, of this place, were elected members of the board. 


BALTIMORE, MD.—Henry J. Hemmens, Cortland Betts and 
Arthur H. Elliott have been elected to the board of directors of 
the United Electric Light and Power Company, succeeding Osborn 
W. Bright, H. E. Gawtry and William Bunker. The other directors 
were re-elected. 


FRANKLIN, MASS.—The selectmen of Franklin have entered 
into a three-year contract with the Union Electric Light Company. 
Forty-three arc lamps and fifty-five thirty-two-candle-power incan- 
descents are to be furnished. The-lamps are to be operated on 
one of three schedules selected by the selectmen. 


NORWICH, CT.—The floating of a $495,000 bond issue has been 
completed by the city of Norwich. Nearly half of the issue is for 
the bonds representing the purchase price of the gas and electric 
plant, the amount being $227,000. For improvements to the gas 
and electric plant there are bonds amounting to $60,000. 


WILKES-BARRE, PA.—After having given the municipal owner- 
ship plan a thorough trial in the operation of its electric lighting 
plant the borough of McAdoo has decided to lease the plant to a 
private company. The company is comprised of John S. Wise, Jr., 


And Nicholas Keuck. They are known as the McAdoo Electric Com- . 


pany, of McAdoo. 


REDDING, CAL.—The Shasta Power Company, which only re- 
cently turned on light and power in Redding, is preparing to ex- 
tend its lines north and south. The Shasta company will build 


Bluff, serving Kennett, Coram, Keswick, Redding, Anderson, Cotton- 
wood and Red Bluff. i 


MALONE, N. Y.—F. G. Shufelt, of Malone, has purchased of 
Ernest A. Douglas, the plant and franchises of the Chateaugay 
Electric Light and Power Company. This is the first plant which 
furnished electric light for Chateaugay. It is now devoted solely 
to private lighting, the Chasm Power Company having the contract 
for lighting the village streets. | 


SHARPSBURG, MD.—The burgess and commissioners of Sharps- 
burg have awarded a contract to John C. Livers to light the 
streets of the town with electricity, and the plant will be installed 
at once. The contract calls for fifty-five arc lights. Current for the 
lights and also for commercial purposes will be furnished from the 
plant at Shepherdstown, on the Potomac River. 


NEWMARKET, N. H.—At the annual meeting of the stock- 
holders of the Newmarket Electric Light, Power and Heat Com- 
pany the following officers were elected: Clerk, Charles A. Morse. 
Directors: Fred B. Philbrick, Charles A. Morse, Arioch W. Griffiths, 
Leonard R. Philbrick, Sarah J. Woodman, Charles B. Edgerly, 
George E. Smith. The directors then elected these officers: Presi- 
dent, Fred B. Philbrick; vice-president, Leonard R. Philbrick; 
treasurer, Sarah J. Woodman. 


PLAINFIELD, N. J.—At a meeting of the Westfield town council 
J. W. Horton, representing the American Light, Heat and Power 
Company, submitted a petition requesting that body to grant a 
twenty-year franchise to the company, giving it the exclusive right 
to build a plant for the lighting and heating of the town at a cost 
not to exceed ten cents per kilowatt-hour. The petitioners agree 
to pay the town two per cent of the net earnings and to give free 
lighting to the public library, firehouses and town buildings. 


OGDEN, UTAH—The plans fon the erection of a large power 
plant at Devil’s Gate, in Weber Canon, have been completed, and 
officials of the Utah Light and Railway Company announce that 
work will be begun in the early spring. The plant will cost $350,000 
and will be built by the Utah Light and Railway Company, which 
is a part of the Harriman system. Power lines will be run from the 
plant to Ogden and on to Salt Lake City, where the power will 
be used to operate the street-car system. Electric power will be 
furnished to the machine shops, roundhouses and other departments 
of the system in the city. 


ELKHART, IND.—The Indiana & Michigan Electric Company, 
of this city and South Bend, has been granted a franchise by the 
city council of Niles, Mich., permitting the company ta furnish 
electric power to all manufacturing and other establishments de- 
siring it. Some time ago the company asked for a franchise of 
this character and the council refused to grant it. Recently, how- 
ever, the council asked the company to again present its franchise 
and when this was done it was immediately granted. It covers a 
period of thirty years and does not permit the company to provide 
electric lighting except upon the consent of the council. This is to 
protect the municipal lighting plant. 


DETROIT, MICH.—The estimates submitted by the public light- 
ing commission include $239,443.76 for extensions and improve- 
ments of the municipal public lighting system, an increase of 
$155,751.52 over the amount allowed last year for this purpose. 
The total amount asked for by the commission is $401,342.01, an 
increase of $152,722.70 over what was allowed last year. Some 
of the most important improvements asked for are: One 2,000- 
kilowatt turbine unit, $64,000; 200 enclosed arc lights, $8,200: for 
installation of arc lights, $24,000; for fifty-six enclosed arc lights to 
replace present lights, $12,485; for substation feeder to increase 
the capacity of the Custer avenue substation, $4,977.84; for lines 
to supply current for lighting the addition to Central High School, 
$2,830.36; for purchase of land for a pole yard, $9,000; for under- 
ground extensions in Grand River avenue from Washington avenue 
to Commonwealth avenue, $36,861.98. The sum of $62,885.98 ig 
asked for placing conduit wires in accordance with the new ordi- 
nance. The operation and maintenance of lights will cost $166,- 
546.75, a decrease of about $9,000 from what was allowed last year, 
but $5,351.50 is asked for operation and maintenance in Fairview 
and Woodmere. 
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PERSONAL MENTION. ` S 4 
MR. HARRY S. HOLM has been appointed general agent of the 
Fort Dodge, Des Moines & Southern Interurban. Mr. Holm will 


have full charge of the traffic and operating affairs in Fort Dodge, 
Iowa. 


MR. JULES E. DUPUY, for a number of years manager of the 
New Iberia (La.) municipal electric light plant and waterworks, 
resigned at a meeting of the board. The resignation takes effect 
April 1. 

MR. JAMES L. SULLIVAN, of Worcester, Mass., has succeeded 
Richard T. Lawless as purchasing agent of the Berkshire Street 
Railway Company, and Daniel E. Burgess, of Westfield, George R. 
Scarritt as roadmaster of the company. 


MR. ARTHUR L. SMITH, formerly superintendent of the Lex- 
ington (Ky.) Street Railway Company, who resigned shortly after 
the present manager, J. B. Crawford, took up the duties of his new 
office, has accepted a position with the Northern Traction Com- 
pany, of Cincinnati, Ohio. 


MR. HENRY H. DALTON, auditor of the Raleigh (N. C.) Elec- 
tric Company, has resigned that position to accept a position with 
the accounting department of the Electric Bond and Share Com- 
pany, of New York. He is succeeded by Mr. E. P. Summerson, of 
Decatur, Ala., formerly cashier of the Heat and Fuel Company, of 
that city. 


MR. HENRY DOCKER JACKSON is taking a well-earned vaca- 
tion in Bermuda, having finished an important piece of work for 
the city of Brockton, Mass. He has formed an association with 
Harvey Y. Currey, of Chicago, Ill, and is making plans for an 
association on the Pacific coast as well. Hereafter he will extend 
his field to include Mexico and Canada, as well as the United States. 


PROFESSOR C. F. HARDING has been appointed head of the 
School of Electrical Engineering of Purdue University. Professor 
Harding is a graduate of Worcester Polytechnic Institute, and has 
had a broad practical training as an engineering teacher. His 
special training has been along the line of high-tension railway 
work, and he was electrical engineer for the first railway of 
that character in New England. He has been engineer for the 
D & W Fuse Company, of Providence, R. I., publication manager 
for the Fort Wayne Electric Works, and engineering expert for 
Stone & Webster, of Boston. He was also associate professor of 
electrical engineering at Cornell University. Professor Harding 
will assume his duties about the first of March. 


MR. PETER COOPER HEWITT was one of the bidders for the 
construction of dirigible balloons for the United States Army when 
bids were opened in Washington, D. C., on Saturday, February 15. 
Mr. Hewitt has recently announced that he was experimenting on 
a dirigible machine which would make sixty miles an hour. He 
offered in his bid to furnish the dirigible balloon in 200 days at a 
cost of $20,000. The specifications covering the construction of the 
dirigible balloon called for a gas bag supporting a suitable frame- 
work on which is to be mounted the necessary propelling machinery. 
The balloon is to carry a combined weight of 350 pounds, and at 
least 100 pounds of ballast. It must have a speed of twenty miles 
an hour in still air, and the builders were required to submit 
proposals for cost depending upon the speed attained during the 
trial flight. 


MR. WYNN MEREDITH has been admitted as a member of the 
firm of Sanderson & Porter, and will take charge of this company’s 
western office, with headquarters in the Union Trust Building, 
San Francisco, Cal. After a technical training at the University of 
Illinois, Mr. Meredith, in 1888, became engaged in the construction 
and operation of lighting and railway properties. He was actively 
connected with the engineering and operation of the electrical 
plant of the World’s Fair at Chicago, in 1893, and the California 
Fair in 1894, subsequently becoming associated with Messrs. Hasson 
& Hunt, and later a member of the firm of Hunt, Dillman, Meredith 
& Allen, San Francisco, Cal. During fifteen years’ residence in 
California Mr. Meredith has been engaged in general engineering 
work and prominently identified with many of the important 
hydroelectric and transmission developments on the Pacific Coast 
in the United States and Canada. 


MR. ROBERT T. LOZIER, New York manager of Dodge 


& Da 
Philadelphia, Pa., has worked up a very interesting data s ci 


heet bear- 
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ing on the present financial and industrial situation. According to 
observations which Mr. Lozier has made, and which are borne out 
by statistics and Government reports, sharp declines are indicated, 
with quick recoveries in material and money markets correspond- 
ing to the stock market. If these occur as expected it will be a 
long time before such favorable conditions for building will again 
be found. The curves indicated show that the materials and 
money market follow very closely the decline in the price of 
stocks, and that the present time is one in which the investor 
and promoter should prepare his specifications, so that during the 
spring months materials may be purchased. The indications are 
that by summer time money will be easier to secure, and the rates 
of interest lower than at the present period or during the fali, 
and that the payment for material and construction can be made 
then at the most advantageous terms. 


OBITUARY NOTES. 

MR. JOHN F. RANDOLPH, treasurer of the various Edison 
companies, and secretary to Thomas A. Edison, died suddenly at 
Orange, N. J., on February 17. Worry over business cares is 
given by his associates as the reason for his suicide. Mr. Ran- 
dolph had been associated with Mr. Edison since his boyhood, enter- 
ing his employ at fifteen years of age. 


MR. WALTER I. BARNES, assistant general manager of the 
Narragansett Electric Lighting Company, died on February 7 after 
a lingering illness, covering a period of two years, at his home at 
Manton, near Providence, R. I. Mr. Barnes had held the position 
of assistant general manager for some years. He entered the em- 
ploy of the company in October, 1891, as a salesman, working up to 
the position of general superintendent in July, 1895. He held 
this position for a number of years. About two years ago he 
was elected to the office of assistant general manager. Mr. Barnes 
was born in Cranston, R. I., December 20, 1859. He was educated 
in the public schools in Johnston, the Mount Pleasant Academy, 
and was a graduate of the commercial school of Bryant & Stratton. 
He never married, and lived practically all his life in Johnston with 
his mother and two sisters, who survive him. 


NEW MANUFACTURING COMPANIES. 
OLEAN, N. Y.—The National Railroad Trolley Guard Company 
has been incorporated with a capital of $5,000. The directors are: 
W. K. Page, O. W. Pierce, Olean; L. J. Mayer, New York. 


BROOKLYN, N. Y.—The Marco Storage Battery Company has 
been incorporated with a capital of $5,000 and the following di- 
rectors: P. M. Marco, Herman Mallfeld, Brooklyn; Charles Standt, 
West Hoboken, N. J. 


ALBANY, N. Y.—The Federal Signal Company, of Albany, with 
a capital stock of $2,000,000, of which $600,000 is to be eight per 
cent cumulative preferred and $1,400,000 common stock, has filed a 
certificate of incorporation with the secretary of state. The com- 
pany is to manufacture signals, switches, interlocking and safety 
appliances for railways of all descriptions. The directors are: 
Alfred H. Renshaw, of Noroton, Ct.; Eugene Seitz, of Gold Hill, 
Ore.; Frederic Pruyn, of Loudonville, Albany County; Augustus 
Veghte, of Albany, and James H. Caldwell, of Troy. 


ENGINEERING SOCIETY NOTE. 

SOCIETY OF CHEMICAL INDUSTRY—The programme for the 
meeting of the New York section of the Society of Chemical In- 
dustry, which was held at the Chemists’ Club, 108 West Fifty- 
fifth street, New York city, on Friday, February 21, contained, 
among other papers, one by Roland Carlberla on “Manufacture of 
Ferro-Chrome in the Electric Furnace.” E. A. Sperry had a paper 
on “The Preservation and Uses of Anhydrous Tetrachloride of 
Lime”; Maximilian Toch one discussing “The Influence of Sun- 
light on Paints and Varnishes,” and Charles Baskerville one dis- 
cussing “The Injury to Vegetation by the Fumes from Chemical 
Factories.” 

DATES AHEAD. 


Ohio Independent Telephone A 
Columbus, Ohio, March oo ssociation. 


Iowa Electrical A i 
April 22-23. ssociation. Annual meeting, Des Moines, Iowa, 


Iowa Street and Interurban : 
ing, Des Moines, Iowa, April oo Association. Annual meet 


National Electric Light Association. Annual meeting, Chicago, 


Annual meeting, 


nl., May 19-22. 
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ELECTRICAL SECURITIES. - Bo ie: Bg 


For several weeks there has been a general lagging tendency 
in speculative activity, and the market has indicated a condition 
of temerity and apathy, which suggested that there was an over- 
shadowing anxiety which would preclude the possibility of a rise 
in prices for some time to come. At the beginning of last week 
there was a violent break in values which brought about almost 
as serious declines as were witnessed during last year’s panic 
period. This appears to have been caused by the buying power 
in the market reaching a natural culmination in the latter part of 
January. In the rebound from the severe decline the speculators 
who bought stocks on top of the January boom found little chance 
to dispose of them to advantage, and they finally began to hur- 
riedly throw over their purchases. The feeling of pessimism that 
this brought about naturally resulted in the decline just mentioned. 
The over-subscription of the New York city $50,000,000 bond issue 
shows that there is a great volume of money ready to be placed 
upon safe investments, and this is a very gratifying indication. It 
is likely that the Aldrich currency bill, in some modified form, 
will be passed by the national legislature, although there is at 
present a great deal of opposition to it. 

Dividends have been declared upon the following electrical se- 
curities: American Railways Company, Philadelphia, Pa.; regular 
quarterly dividend of 1% per cent (seventy-five cents per share), 
payable March 16. Books close February 29 and reopen March 4. 
Rochester (N. Y.) Railway and Light Company; regular quarterly 
dividend of 144 per cent on the preferred stock, payable March 2, 
as registered February 25. Kansas City (Mo.) Railway and Light 
Company; regular quarterly dividend of 1144 per cent on the pre- 
ferred stock, payable March 2. Scranton (Pa.) Railway Company; 
semi-annual dividend of 215 per cent on preferred stock 5 per 
cent gold trust certificates, payable March 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY 15. 


New York: Closing. 
Allis-Chalmers common..... Sia are Saree Tara 6 
Allis-Chalmers preferred.................... 17 
Brooklyn Rapid Transit.................... 38% 
Consolidated GaS........ 0.0... ec cee eee eee 97 
General Electric .c écooeo 6-266 sl a a ne ee eal 114 
Interborough-Metropolitan common.......... T 
Interborough-Metropolitan preferred......... 19% 
Kings County Electric...................... 92 
Mackay Companies (Postal Telegraph and 

Cables) common...............0..0000: 5314 


Mackay Companies (Postal Telegraph and 


Cables) preferred.............00 cc cueee 6114 
Manhattan Elevated...................0000. 124 
Metropolitan Street Railway................ 15 
New York & New Jersey Telephone.......... 98 
Western. UDO saioei nins ce sree NES 4614 
Westinghouse Manufacturing Company...... 40 

Boston: Closing. 
American Telephone and Telegraph......... 105% 
Edison Electric [lluminating................ 200 
Massachusetts Electric.......... 0.22 e ee eee = 
New England Telephone.................... 108 


Western Telephone and Telegraph preferred. 55 


The American Telephone and Telegraph Company issues the 
following statement of earnings for the fiscal year ended December 
31, 1907: Dividends, $11,805,166; interest and other revenues from 
associated and licensee companies, $9,307,023; telephone traffic 
(net), $3,901,653; real estate, etc., $595,826; total, $25,609,671; ex- 
penses, $2,130,381; net earnings, $23,479,290; interest, $7,209,902; 
balance, $16,269,387; dividends, $10,943,644; surplus, $5,325,743. 
This compares with $2,775,703 for the preceding year. The above 
balance of $16,269,387 for dividends is equal to 10.61 per cent on the 
$153,476,600 capital stock outstanding at the close of the year, 
against 9.86 per cent on the $131,551,400 stock outstanding as of 
December 31, 1906. í 

At the annual meeting of the Mackay Companies 241,626 shares 
of preferred and 189,998 shares of common stock were voted in 
favor of the re-election of the present board of seven trustees. 


Philadelphia: Closing, 
Electric Company of America............... 85% 
Electric Storage Battery common............ 26 
Electric Storage Battery preferred.......... 26 
Philadelphia Electric............ ee Te 556 


Philadelphia Rapid Transit............+-++. 16 
United Gas Improvement..........sssereees 16 
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At the annual meeting of the Electric Storage Battery Company, 
next month, stockholders will be asked to approve a proposal to 
reduce the par value of the stock from $100 to $50, and thereby re- 
duce the capital from $18,000,000 to $9,000,000. There is only one 
class of stock outstanding. 

Within the next month a special meeting of the directors of 
the United Gas Improvement Company will be held to consider a 
plan to further finance the needs of the company by an issue of 
additional stock. A dispatch from Philadelphia says that there is 
reason to believe that an allotment of twenty per cent, or $9,176,970, 
will be made pro rata to stockholders at par. 


Chicago: Closing. 
Chicago Telephone................. cece 115 
Commonwealth Edison................c006. 87 
Metropolitan Elevated preferred............. 45 
National Carbon common.................4. 55 
National Carbon preferred.................. 103 


NEW PUBLICATIONS. 

LIGHTHOUSE BOARD.—The annual report of the Lighthouse 
Board to the Secretary of Commerce and Labor, Washington, D. C., 
for the year ended June 30, 1907, has been issued. This contains 
the usual reports relating to the various lighthouse districts, show- 
ing what changes, if any, have been made. 


“THE WORK OF THE ELECTRICAL TESTING LABORA- 
TORIES”’—This is a reprint of a very interesting paper read by 
Wilson S. Howell, of the Electrical Testing Laboratories, Eightieth 
street and East End avenue, New York city, at the twenty-third 
annual meeting of the Association of Edison Illuminating Com- 
panies, held at Hot Springs, Va., September 10-12, 1907. The paper 
shows that the work of the Electrical Testing Laboratories has 
grown very popular, and the laboratories have among their clients 
a large number of manufacturers and private investigators. Even 
those manufacturers who have large laboratories of their own 
call upon the Electrical Testing Laboratories to do special work 
and to undertake exhaustive research and investigation. A table 
in this paper indicates that, as compared with the published re- 
ports of the Reichsanstalt, of Germany, and the Laboratoire Cen- 
tral, of France, that the Electrical Testing Laboratories stand 
substantially on a par with these national laboratories of France 
and Germany. In respect to the ordinary tests, along which this 
laboratory has had a longer growth, its supremacy is incontestable. 


STATISTICAL TABLES—Spencer Trask & Company, bankers, 
William and Pine streets, New York city, have issued the 1908 
edition of “Statistical Tables,’ comprising eighty-four pages re- 
plete with information relating to American railroad and industrial 
companies. There are also details covering practically all of the 
securities dealt in upon the New York Stock Exchange, and the 
booklet includes a fund of information not otherwise readily ob- 
tainable by the individual investor. The statistics devoted to 
railroad bonds show the amount outstanding, the rate of interest, 
the interest dates, the number of miles upon which the bonds are 
a lien, high and low and last price in 1907, and the approximate 
yield. Information of the same general character is given upon 
the bonds of street railway, gas, electric light and Industrial com- 
panies, and Government bonds. The statistics devoted to railroads 
give the average mileage operated, capitalization, dividends and 
dates of payments, gross and net earnings, fixed charges, and range 
of stocks for 1907. The same records are given as applied to 
street railway, electric light and industrial companies. In ad- 
dition several pages are devoted to explaining just what stocks 
are cumulative or non-cumulative as to dividends, and also the 
amount of dividends to which preferred stocks are entitled, and 
whether or not they are also preferred as to assets. 


EDUCATIONAL NOTE. 


THE JOHNS HOPKINS UNIVERSITY will hold, on February 
22, the annual commemorative exercises of the opening of the 
university. The exercises will take place in McCoy Hall, and the 
address will be delivered by the Hon. Lebbeus R. Wilfley, Judge of 
the United States Court for China, the subject being “America’s 
Opportunity in China.” The exercises will begin promptly at 


eleven A. M. 
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a ELECTRIC RAILWAYS. 


SHREWSBURY, PA.—Rėsidents of Shrewsbury and vicinity in- 
tend to build a trolley line from Shrewsbury to York, passing 
through Glen Rock, Loganville, Paradise and Violet Hill. 


MANSFIELD, MASS.—The proposed Providence & Boston Inter- 


urban Electric Railroad has applied to the Mansfield selectmen for 


a franchise. A hearing will be given the company some time in 
March. 


ST. PAUL, MINN.—Plans have been filed by the Twin City 
Rapid Transit Company for an addition to its hydroelectric plant 
on Nicolet avenue which will give it an ultimate increase in 
capacity of 12,000 horse-power. 


LOS ANGELES, CAL.—Wells Fargo & Company has taken over 
the entire express business of the Los Angeles Pacific Railroad, 
Harriman’s electric system, which serves Santa Monica, Ocean Park, 
Redondo and a score of other small cities. The new arrangement 
went into effect February 1. 


GUTHRIE, OKLA.—It is understood that plans are being formu- 
lated for the building of an interurban railway from Pauls Valley 
to Anadarko, and that an electric line will be installed in the city 
of Chickasha. Scott Jones is the promoter of the scheme. He is 
said to have the backing of New York capital. 


ALBIA, IOWA—The opening of the Albia Interurban Railway 
was celebrated at a banquet given by the Albia Business Men’s 
Association on January 31. This banquet was given in honor of 
the builders and officers of the railway. The guests of honor 
were Calvin Manning, C. B. Judd and C. A. Ross. 


MOGOLLON, N. M.—The Ernestine Mining Company, through 
its president, E. Craig, has made a proposition to the government 
to buy 50,000 cords of wood on the Gila national forest. An electric 
road eight miles long would be built into the heart of one of the 
best-timbered portions of the Gila. . 


SAN FRANCISCO, CAL.—The statement is made upon the 
authority of Guy C. Earle, vice-president of the Great Western 
Power Company, of Big Bend, on the Feather River, that the 
Western Pacific Railroad, now being -built from the East to this 
city, will use electricity for motive power. 


NORTH YAKIMA, WASH.—Work on the organization of a 
company to build an electric line between North Yakima and 
Granger has been placed in the hands of a committee consisting of 
W. N. Granger, H. H. Lombard, J. H. Thomas, A. P. Wilcox, F. G. 
Page, George P. Eaton and C. H. Putnam. The road will run by 
way of Yakima City, Parker and Zillah. 


MILWAUKEE, WIS.—Officials of the Chicago & Milwaukee Elec- 
tric Railway have announced that with the opening of the new line 
to Milwaukee on June 1, the company will place parlor cars and 
dining cars in service on the run between Milwaukee and Chicago. 
These cars are now being built and it is claimed that they will be 
similar to the cars now used on steam railways. 


SEATTLE, WASH.—An electric trolley line, electric lights and 
a steam-heating plant are to be established on Vashon Island if a 
petition filed with the board of county commissioners is granted. 
F. X. Waldron & Company ask for the franchise, and their request 
is backed by the approval of 260 citizens and taxpayers of the 
island. The proposed road is to be eight miles long. 


WEST CHESTER, PA.—At the annual meeting of the stockhold- 
ers of the West Chester Street Railway Company the following 
officers received the unanimous vote cast: President, Meyer Scham- 
berg, of Philadelphia; directors—Meyer Schamberg, George D. Wood- 
side, John A. Brill, John F. Bruce, Jonas Rice, all of Philadelphia; 
Robert T. Cornwell and Marshall H. Matlack, of West Chester. 


MACON, GA.—President W. Jordan Massee, of the Macon Rail- 
way and Light Company, has made a contract for new power-house 
equipment. The new machinery will cost $53,000 and will be in- 
stalled this spring. It consists of a new turbo-generator that will 
develop 2,500 horse-power and will be able to carry a fifty-per-cent 
overload for four hours in case of an accident to the other ma- 
chinery. 

SAN FRANCISCO, CAL.—At a meeting of the stockholders and 
directors of the Parkside Transit Company the following officers 
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were re-elected: President, J. ©. Green; vice-president, J. W. 
O’Brien; secretary, G. A. Nicholls.. Directors: William Crocker, 
John J. Mahoney, C. E. Green, Hugh Keenan, William Matson, 
Wellington Gregg, Jr., John Daniel, W. B. Cope, A. F. Morrison, 
G. A. Nichols, J. M. O’Brien and J. E. Green. 


AUGUSTA, GA.—A franchise has been granted, by the city of 
Augusta to the Atlanta & Carolina Construction Company for the 
use of the streets of Augusta, the company to have a double-track 
trolley line completed within two years from date; the work to be 
started within a year. The company will construct a trolley line 
from Atlanta to Augusta via Athens. Announcement is made by 
officials of the company that they will commence construction work 
at once. 


BELLEVILLE, ILL.—Articles of incorporation of the Red Bud 
& Belleville Interurban Railway Company have been filed at Belle- 
ville. The company proposes to construct an electric railway from 
Red Bud, through Randolph, Monroe and St. Clair counties, to 
Smithton, seven miles south of Belleville, where it is to connect 
with the Belleville Interurban. The incorporators and first board 
of directors are: C. C. Smith, Conrad Becker and Herman Shryver, 
of Red Bud; John Keller, of Hecker, and Ben A. Gundlach, of 
Belleville. j 


MUSKOGEE, OKLA.—The Missouri, Oklahoma & Gulf Railroad, 
which is operating a line between Wagoner and Dustin, a distance 
of nearly 100 miles, is the first railroad in Oklahoma to make a 
serious attempt to electrify its line. The company has been con- 
ducting experiments along this line for a year, with satisfactory 
results. It is proposed to make the section of road between Musko- 
gee and Wagoner, a distance of fifteen miles, the experimental line 
to ascertain the practical economic value of running trains by 
electricity. 


EAST LIVERPOOL, OHIO—After spending $2,000,000 and work- 
ing twenty months, the East Liverpool Traction and Light Company 
has opened thirty miles of through traffic on its interurban road 
from the Ohio-Pennsylvania state line and the Ohio River, down the 
Ohio Valley to Steubenville, Ohio. Rapid construction is progressing 
on an eastern extension which will be opened March 1 and will extend 
east to Conway, Pa., or half way between Pittsburg and Rochester, 
Pa. With the opening of this line it is possible to travel down the 
Ohio Valley from the Ohio-Pennsylvania state line to Moundsville, 
W. Va., nearly eighty miles. Van Horn Ely and J. C. Rothery, of 
Buffalo, N. Y., are at the head of this syndicate, which is fast 
obtaining control of the traction and light franchises through the 
Ohio Valley. 


EXCELSIOR SPRINGS, MO.—The officers of the Missouri Trac- 
tion Company, which is promoting the electric line between Ex- 
celsior Springs, Mirabile and St. Joseph, have issued their second 
leaflet, giving a summary of the preliminary work thus far accom- 
plished. The report of the engineer on the preliminary survey shows 
a route through Saxton, Garrettsburg, Malden Creek, Starfield, 
Delaney’s, Horse Fork, Wolf's Branch, Lathrop, Converse, Sexton, 
Lawson and Old Claysville to Excelsior Springs and from Lathrop 
to Mirabile, through Bay School House. The mileage from St. 
Joseph here is fifty-four, and from Lathrop to Mirabile eleven. 
making a total of sixty-five. A conservative estimate places the cost 
per mile at $22,500, or a total of $1,462,500. The maximum grade 


‘of the route laid out in the preliminary survey is two per cent 


and this could be reduced by additional grading. The curvature 
does not exceed six degrees. 


SEATTLE, WASH.—Work on the extension of the Pacific Trac- 
tion Company’s electric railway line from American Lake to Olympia 
will be begun in the spring. It is the purpose of the company to 
finish the eighteen or twenty miles of line during the summer and 
to have cars running between Tacoma and Olympia in the fall. 
With the filing of the certificate of appointment of E. J. Felt as 
state agent for the Pacific Traction Company, of Maine, came the 
announcement that the company would carry on its principal busi- 
ness in King, Pierce and Thurston counties. J. R. Thompson is the 
local financial agent of the company. That any extension of the 
company’s lines into King County is contemplated this year is 
denied by the representatives of the company. It is the purpose 
of the traction company to build extensively as soon as times are 
better, but for this year the improvements will be confined to con- 
necting Tacoma with Olympia by way of the American Lake line, 
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INDUSTRIAL ITEMS. 
HARVEY HUBBELL, INCORPORATED, Bridgeport, Ct., is dis- 
tributing some very attractive literature devoted to the Hubbell 
wire lamp guard and the Hubbell pull socket. 


THE BURNLEY BATTERY AND MANUFACTURING COM- 
PANY, North East, Pa., is distributing some attractive literature 
which will be furnished to those interested upon request. This is 
devoted to the Burnley soldering fiuxes, soldering paste, soldering 
stick and soldering salts. 


THE F. D. LAWRENCE ELECTRIC COMPANY, Cincinnati, 
Ohio, was subjected, on February 11, to considerable damage through 
fire in the rear of the building which it occupies. Provisions were 
made immediately to meet the demands for all kinds of supplies, 
and the company is experiencing no difficulty in keeping up with its 
orders. 

THE HOLTZER-CABOT ELECTRIC COMPANY, Boston, Mass., 
has ready for distribution the following bulletins: No. 304B, de- 
voted to single-phase, alternating-current motors; No. 302A, special 
type “M” motor-generators; No. 313, type “SS” motors; No. 314, 
type “C” motors and dynamos; No. 150A, new pattern “O” an- 
nunciators. 


THE H. B. CAMP COMPANY, New York city, in the latest 
picture of its beautiful series of allegorical illustrations, shows 
a scene depicting a study in light and power, past and present. 
This shows a visionary picture of Abraham Lincoln studying by 
candle-light and an up-to-date picture of a modern business man 
at his roll-top desk, which is equipped with a modern electric 
light and desk reflector, 


DOSSERT & COMPANY, New York city, manufacturer of the 
Bossert solderless connector, in its annual report for 1907 shows an 
increase in gross business of twenty-seven and one-half per cent, 
notwithstanding a falling off in the last quarter owing to slowing 
down of construction work. There has been a marked increase 
of orders since the first of the year, and the figures of January 
show a large increase over the same month last year. 


THE SOUTHWESTERN MACHINERY AND SUPPLY COM- 
PANY, Los Angeles, Cal., has been organized recently for the pur- 
pose of representing manufacturers of machinery and supplies ex- 
clusively in the fast-growing Southwest. This company is under 
the management of Charles L. Michod, who has been in the same 
business at St. Louis, Mo., and at Havana, Cuba, for the past five 
years. The president of the company is J. Wallace, of 42 Broad- 
way, New York city. The vice-president and treasurer is Theodore 
G. Finley, of Los Angeles. 


THE AUTOCOIL COMPANY, Jersey City, N. J., is calling atten- 
tion to the issue to the company on February 4, 1908, of United 
States letters-patent No. 878,435, covering the invention of Richard 
Varley, of the multiple-unit system of induction coils. The ap- 
plication for this patent for a long time has been in interference 
in the patent office with an application of Ernest C. Wilcox, of the 
Connecticut Telephone and Electric Company, the matter at Issue 
having been the well-known type of interchangeable induction-coil 
units, permitting of the removal and replacing of any unit without 
disturbing the electrical connections of the other units; as well 
as other features relating to the single and multiple battery switch, 
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by means of which either one or two.sets of batteries can be thrown 
into and out of use. This interference has finally terminated in the 
issue of thea above-mentioned patent, and the company announces 
that any infringement thereof will be promptly and vigorously 
prosecuted. ag he 


ae i 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing a timely and very interesting bulletin 
entitled “A Phase of the Panic.” This takes up the present indus- 
trial condition from the central station point of view. The argu- 
ment presented is directed to those central station managers who 
have decided to make limited line extensions for the present and 
give their new-business departments instructions to intensify where 
feeders are now located. The suggestion is made that the single- 
phase motor is the best ‘‘hard-times” friend that the centrai station 
man has. The central station man furnishes only the line con- 
nection and the transformer, and the bulletin states that money 
is being needlessly invested if the central station manager runs 
three wires and uses two transformers to supply a motor customer 
which he could handle with two wires and one transformer. Curves 
are given showing the characteristics for polyphase motors with 
squirrel-cage rotor, employing an auto-starter, and the Wagner 
single-phase motor with ordinary starting rheostat. The bulletin 
states that the Wagner single-phase motor takes less current from 
one phase of a polyphase circuit in starting than a polyphase 
motor from each of the three phases. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued a new series of advertising literature devoted to the 
following apparatus: Bulletin No. 4,563, General Electric switch 
indicator, type SI-104. This indicator is neat in design, weather- 
proof, insect-proof, strong, and every possible precaution has been 
taken to insure reliable operation. Bulletin No. 4,564 describes 
centrifugal air-compressors for industrial air-blast and exhauster 
service. These include low-pressure air-compressors rated from 
0.88 pound to four pounds per square inch, and for capacities of 
from 750 to 10,000 cubic feet of free air per minute. These ma- 
chines are similar to the well-known centrifugal pump both in 
appearance and operation, and consist essentially of a rotating 
impeller surrounded by a suitable casing with an intake opening 
at the centre and a discharge opening at the circumference. Bulletin 
4,544 describes continuous-current railway -switchboards. These 
represent the result of continuous improvements in previous de- 
signs, and among the improved features claimed for them are 
simplicity of arrangement, simplicity of installation. reliability 
and safety in operation and long life. Although each panel is an 
independent unit and may be ordered separately, the panels are 
especially designed to be used together to form switchboards. The 
bulletin covers several classes of panels, all of which are for 600- 
volt, continuous-current railway service, with the negative bus 
grounded. Bulletin 4,558 is devoted to Isolated-plant switchboard 
panels with circuit-breakers. The demand for switchboards in 
isolated plants using a circuit-breaker in place of a combined lever 
switch and fuse has brought about the standardization by the 
company of a line of panels for small plant work of this character. 
The well-known type C, forms G and P, circuit-breakers, and the 
Thomson feeder-type measuring instruments are used on these 
panels. 


Record of Electrical Patents. 


Week of February 11. 


878,493. TOOL FOR ELECTRIC WIRES. Harold B. Barnes, 
Leadville, Col. A combination pliers and clipper. 
878,496. SYSTEM FOR CONTROLLING THE MOTION OF ELEC- 


TRICALLY OPERATED ELEVATORS BY MEANS OF A 
SWITCH. William Baxter, Jr., Jersey City, N. J. A group of 
coils spaced so as to cause a step by step movement of a 
ate armature, whereby the controller contacts are manipu- 
ated. 


878,498. SWINGING ELECTRIC BRACKET. John F. Brown, 


Toledo, Ohio. Slip rings and brushes complete the circuit 
through the swinging joint. 


878,520. MEANS FOR TYING WIRES TO INSULATORS, ETC. 
Lewis W. Gerdon, Meadville, Pa., assignor of one-half to 
Edwin P. Barnes, Cleveland, Ohio. Two ties, each encircling 
the insulator, are employed. 


78,525. ELECTRIC INSTALLATION WORKING WITH TURBO- 
DYNAMOS AND ACCUMULATORS. Max Grob, Winterthur, 
Switzerland. The admission valve is controlled by the çur- 
rent exchanged between dynamo and storage battery. 
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878,588. INSULATED RAIL JOINT. Benjamin Wolhaupter, New 

’ York, N. Y., assignor to the Rail Joint Company, New York, 

N. Y. The parts of the joint are assembled with a plastic 
insulating material interposed between them. 


878,629. ELECTRIC MERCURY-MOTOR METER. Jacob H. Hodde, 
Springfield, Ill., assignor to Sangamo Electric Company, Spring- 


field, Il]. A non-amalgamating washer is placed upon the sub- 
merged disc. 


878,633. KEY SOCKET. Harvey Hubbell, Bridgeport, Ct. The 
circuit is opened or closed by a quarter turn of the key. 
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878,525.—ELECTRIC INSTALLATION WORKING WITH TURBO-DyYNAMOS 
AND ACCUMULATORS. 


878,646. HIGH-POTENTIAL INSULATOR. Fred M. Locke, Victor, 
N. Y. A wall insulator built up of concentric sleeves. 


878,661. SYSTEM OF ELECTRICAL DISTRIBUTION. Robert S. 
McLeod, Manchester, England. A system employing a storage 
battery and booster. 


878,679. SUPPORT FOR INSULATORS. William N. Smith, Yonk- 


ers, N. Y. The pin has a broad base by which it is strapped 
to the cross-arm. 


878,756. CONTROLLER. Walter J. Warder, Jr., Chicago, Ill., 
assignor to Roth Bros., Chicago, Il. A motor starter which 
may be controlled mechanically from a distance. 


878,779. PARTY-LINE TELEPHONE SYSTEM. William W. Dean, 


Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Il. A harmonic call system. 


878,791. SUPERVISORY APPARATUS. Konrad Friedlaender, Ber- 
lin, Germany. A closed-circuit alarm system which operates by 
cutting out a series resistance when an alarm is given. 


878,919.—ELEectric HEATER. 


878,797. TELPHER. Henry M. Harding, New York, N. Y., and 
Charles M. Clark, South Orange, N. J. An electrically operated 
system, the trolleys being controlled by stops on the track. 


878,836. SECURING DEVICE FOR TROLLEYS. Eberle D. 
Trickey, Blanchester, Ohio. A form of harp. 


878,870. INSULATOR SUPPORT. Thomas J. Creaghead, Coving- 
ton, Ky. A ribbed insulator pin with a soft metal seat for the 
insulator. 


878,894. SIGNAL SYSTEM FOR ELECTRIC RAILWAYS. Charles 
F. Pike, Philadelphia, Pa., assignor, by direct and mesne as- 
: signments, to Charles F. Van Horn, Philadelphia, Pa. A block- 
signal system operated by the cars, 


878,919. ELECTRIC HEATER. William R. Whitehorne, Brooklyn, 
N. Y., assignor to Edward F. Clements and M. Brook Jacobs, 
trustees, Philadelphia, Pa. The heating current is induced in 
the metallic casing surrounding the exciting coil, 
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878,923. SINGLE-PHASE MOTOR. > James J. Wood, Fort Wayne, 
>- Ind. A motor with commutator’ and collecting rings and a 
Stator winding short-circuited on itself. . 


878,949. ELECTRIC WIRE INSULATOR. John H. Hanson, 
Chicago, Ill. A cross-over insulator for wiring. 


878,952. ELECTRICALLY HEATED SOLDERING AND BRAND.- 
ING IRON. Harry Hertzberg and Maurice J. Wohl, New York, 
N. Y., assignors to Abbot Augustus Low, Horseshoe, N. Y. The 
heating resistance is enclosed within the metal head. 


878,961. CONTROLLER FOR ELECTRIC MOTORS. Pearl N. 
Jones, Pittsburg, Pa. A pair of controllers which may be 
operated simultaneously or individually by means of a re- 
movable gear. 


878,963. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., as- 
. signor of one-half to William J. Latta, Philadelphia, Pa. A 
system of wire telegraphy. 


879,033. INSULATOR FOR ELECTRIC WIRES. John Caldwell, 
Philadelphia, Pa. A cylindrical insulator with three prooves 
forming an equilateral triangle. 


879,034. TROLLEY-POLE CONTROLLER. John J. Coit, Venice, 
Cal. A pneumatic trolley controller. 


878, 923.—SINGLE-PHASE MOTOR. 


879,035. CABLE-TERMINAL. Frank B. Cook, Chicago, Ill. A 
distributing cable terminal provided with rings and fuses. 


879,046. ELECTRICALLY HEATED SAD-IRON. Harry Hertzberg 
and Maurice J. Wohl, New York, N. Y. The heater is adjusted, 
by means of wedges, into close contact with the bottom of the 
iron. 


879,061. RECTIFIER FOR ALTERNATING CURRENTS. George 
W. Pierce, Cambridge, Mass., assignor to Massachusetts Wire- 
less Equipment Company, Boston, Mass. Carborundum is used 
as a unilateral conductor. 


879,062. RECTIFIER AND DETECTOR. George W. Pierce, Cam- 
bridge, Mass., assignor to Massachusetts Wireless Equipment 
Company, Boston, Mass. A rectifier consisting of conductive 
oxid of titanium. 


879,068. INSULATOR FOR HIGH-TENSION CURRENTS. Louls 
Steinberger, New York, N. Y. The conductor is threaded 
through a tubular portion of the insulator. 


879,061.— RECTIFIER FOR ALTERNATING CURRENTS. 


879,073. TELEPHONE AND STATION APPARATUS. Nuchim L. 
Weingott, Warsaw, Russia. A telephone instrument :con- 
trolled by a key. 


879,083. ELECTRIC INCANDESCENT-LAMP LUMINANT AND 
THE PROCESS OF MANUFACTURING IT. Francis 'M. F. 
Cazin, Hoboken, N. J. The filament is formed by plating a 
metal alloy electrolytically upon a core. ` 


879,084. MANUFACTURE OF FILAMENTS IN ELECTRIC IN- 
CANDESCENT LAMPS, PROCESS AND PRODUCT. Francis 
M. F. Cazin, Hoboken, N. J. A carbon fillet covered with elec- 
trolytic deposits of different metals. 


879,085. FILAMENT IN ELECTRIC INCANDESCENT LAMPS 
AND ITS MANUFACTURE. Francis M. F. Cazin, Hoboken, 
N. J. A carbon core electrolytically metallized. 


879,117. RECTIFIER AND DETECTOR. George W. Pierce, Cam- 
bridge, Mass., assignor to Massachusetts Wireless Equipment 
Company, Boston, Mass. A rectifier consisting of a compound 
of silver and tellurium, 
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NEW YORK, SATURDAY, FEBRUARY 29, 1908. 


ISSUED WEEKLY 


ROTARY REGULATION. 

The interesting paper read by Mr. Charles W. Stone before 
the American Institute of Electrical Engineers at its recent 
meeting, and which is published practically in full elsewhere 
in this issue, contains a novel suggestion for the regulation of 
the direct-current voltage of rotary converters. This method 
is attributed to Mr. J. E. Woodbridge and is very ingenious. 
It is also reported that it meets practical conditions excellently. 
The methods heretofore employed for accomplishing this pur- 
pose require auxiliary apparatus which react upon the line and 
change the potential at the alternating-current side of the rotary. 
While these methods accomplished, in a way, the end sought, 
they were not ideal, since auxiliary appliances were necessary ; 
the regulation not being brought about in the rotary itself. 

In the Woodbridge method the regulation is accomplished 
in the rotary, as advantage is taken of the change in the ratio 
of transformation which can be caused if the distribution of 
flux under the pole-pieces be changed. As is well known, the 
direct-current potential is equal to the maximum value of the 
alternating-current potential, while the effective potential on 
the alternating-current side is only the square root of the mean 
square value. If, then, the ratio between the maximum and the 
effective values on.the alternating-current side can be changed, 
the ratio of transformation would likewise be changed, and in 
the same degree. If means are provided for changing the dis- 
tribution of the flux under the rotary so that the maximum 
value of the alternating-current counter-electromotive force of 
the retary will be changed, the ratio of transformation will like- 
wise be changed. This is what Mr. Woodbridge accomplishes, 
his method being to eut the pole into three sections, placing 
different windings around them, and to control the excitation of 
the three sections. 

The amount of regulation securable in this way is limited, 
and Mr. Stone does not give any figures to show how great it 
may be. Standard books on the design of rotaries sav the ratio 
of transformation may vary as much as ten per cent, depending 
upon the distribution of flux, but probably a considerably 
greater Tange can be obtained if special provision be made to 
change the distribution. Another method of securing regula- 
tion was also mentioned by Mr. Stone in his paper, this being 
suggested by Mr. J. L. Burnham, whose plan is to cut the pole 
into two sections, on one of which is placed the main shunt 
winding, and on the other an auxiliary winding. The contro! 
of the transformation ratio is obtained by varving the excita- 


tion of the auxiliary section. Of course, anyother method of 
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varying the flux distribution should produce similar effects. 
This might be secured more or less satisfactorily by some of 
the devices employed for varying the speed of shunt motors. It 
might be well worth while testing some of these methods in 
order to determine their suitability. 

It would also be instructive to have some results of the 
proposed methods of regulation. There must be some effect 
upon the power-factor and losses, but Mr. Stone says the former 
is but little changed and as the losses are small anyhow, there 
can not be much change in them. The success of the plan, 
then, seems to rest entirely upon the degree of control obtained 
over the potential of the machine. 


ELECTRIC PROPULSION ON CANALS. 


Of the various plans proposed and tried for moving barges 
along canals by means of electric power, the storage battery 
has of late received scant consideration. This is probably due 
to the failure of the battery to compete with the trolley sys- 
tem in electric railway work, and hence we have had descrip- 
tions of various plans of hauling boats by tractors running on 
a towpath, some of these being more or less elaborate, depending 
upon the amount of traffic to be handled. The tractor system 
is reported to be giving good service in France, but it is rather 
For the short- 


haul system, where many barges are to be handled, it is not 


inflexible and somewhat expensive to install. 


particularly attractive, and probably this reason has something 
to do with the determination to try a storage-battery equipment 
on the canal connecting Berlin with Brandenburg, where there 
are important brick fields. At all events the storage-battery 
system has been tried, as is noted elsewhere in this issue, and 
has given such good success that the original fleet of seven 
experimental barges has now been increased by 112 new vessels, 
all propelled in the same way. 

The equipment, in brief, consists of a motor driving the 
barge, through a propeller, at about three miles an hour. 
Power is drawn from a storage-battery equipment weighing 
some ten tons, the charge of which is sufficient to carry the 
vessel from one end of the route to the other. At each end 
the batteries are charged without being removed, while the barge 
is loading or unloading as the case may be. Each trip requires 
about two davs; the round trip, including loading and unload- 
ing, about a week, which is a reduction of seventy-five per cent 
from the time required to do the work by the old method of 
Not all of this gain has been, due to the 
increased speed of the boat, as a considerable part of it has 


animal traction. 


been secured by the addition of suitable unloading and load- 
ing equipment at the quays. The cost of a single charge of 
the batteries, which is sufficient to propel the barge through 
fifty miles, is given as twenty-five marks or about $6.25. No 
comparative costs for other means of propulsion are given, but 
the new system is evidently eminently satisfactory. 

The system as here used seems excellently suited for the 


short runs which are made. The cost of the service can not be 
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great, as the barge is ‘controlled by two men, a helmsman and 
an engineer. 

For long-haul traffic the traction system seems to present 
some advantages over the accumulator. And when a trip re- 
quires a week’s traveling say, it would probably be out of the 
question to equip the boat with a sufficiently large storage 
battery to carry it from one end to the other. It would be 
necessary in this case either to stop every day or so while the 
batteries were being charged or to remove the exhausted set 
and replace it with a fresh one. The former plan would not 
add very much to the time of the trip, for according to the 
descriptions of the Berlin-Brandenburg system the batteries are 
charged for a two-days’ run during the six hours required to 
load or unload the boats. However, the plan of replacing 
exhausted cells by a fresh lot at fixed stations has some attrac- 
tions, for in this way there would never be any necessity to tie 
up a barge because of a battery trouble, and the cells could 
then be charged at a lower rate, which might be more beneficial. 
These charging stations could be scattered along the canal and 
in many states obtain cheap power from hydraulic stations 
By this plan it would be practicable to 
reduce the size of the batteries, allowing them to be replaced 
With suitable equipment for handling the bat- 
teries the exchange could be made in a very short time. Al- 
though the storage battery has not proved itself suitable for 
general traction purposes, it is making good headway in city 
automobile work, and the conditions on the canal boat should 
be even more favorable to it, as it would there be less subject 
to vibration and could be proportionally lighter in construction, 
and would have a longer life. 


already in existence. 


once a day. 
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RECENT RESEARCHES IN RADIOACTIVITY. 


Although not so much is heard to-day regarding the researches 
which are being carried on into that interesting physical phe- 
nomenon, radioactivity, as was heard a few years ago, the work 
is still being actively prosecuted and important facts are con- 
stantly being brought to light. The position at present reached 
was explained at a recent meeting of the Royal Institution, of 
London, by Professor Ernest Rutherford, who has been one of 
the most active and noted investigators of this branch of physics 
and to whom the discovery of some of the most important facts 
now known is due. 

During this lecture several interesting facts were brought 
out. One of these is very striking, although it hardly seems 
likely, at the present time at least, to be of any practical value. 


The idea, however, is novel. According to the disintegration ` 


theory, which, in brief, attributes radioactivity to a disintegra- 
tion, or breakdown, of the atoms of the active material, this dis- 
integration is proportional to the number of atoms present. Ex- 
perimental evidence, so far at least, supports this theory as the 
disintegration of a substance goes on at a rate decreasing geo- 
metrically. So far we have not found any way of influencing 
this rate. It is apparently fixed, at least so far as all influences 
which we can bring to bear are concerned. Every radioactive 
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substance has its own rate of disintegration, and, therefore, its 
activity will fall to half its initial value in a certain character- 
istic fixed time. This is a period of time which can not be 
altered by any means now at our command, and it can be deter- 
mined accurately. It might serve, therefore, as suggested by 
Professor Rutherford, as a standard of time. 

Another of the facts upon which emphasis was laid was the 
As is well known there are 
three types of radiation which may take place during the dis- 
integration: the a, the 8 and the y. The former seems to be 
composed of particles about the size of hydrogen atoms, and 
this form of radiation is observed in almost every case of dis- 
integration. The 8 radiation apparently consists ‘of much 
smaller particles and is observed much more rarely than the a. 
The y radiation has given rise to considerable discussion. At 
first it was thought to consist of pulses in the ether corre- 
sponding to a single pulse of light, but more recently it has 
been suggested that this radiation consists of neutral—that is 
to say, uncharged—bodies, and it, therefore, would not be de- 
flected by magnetic or electric fields. The solution of this prob- 
lem is rather difficult, but should it be found that the last 
explanation is correct, this will reduce all the radiations caused 
by the disintegration of the latter to a corpuscular nature. It 
seems that these different types of radiation differ somewhat 
when they arise from different substances, and this has made 
possible the separation of different stages during the disintegra- 
tion of the original material, and has also made it possible to 
trace the descent of one material, such as radium, more accu- 
rately. It has been suggested that radium was a direct descendant 
of actinium, but a study of the facts just mentioned showed this 
not to be the case, and that there must be another material which 
is interposed between radium and the first product of disinte- 
gration of uranium. This, it is believed, has been separated by 
Dr. Boltwood and has been called ionium, and it is now thought 
that every generation in the lineage of radium is known and 
that its progeny can be traced until it becomes polonium. 

Some of the latest work has been an attempt to study the 
effect of a single a particle. It was thought that this might be 
done by noting the ionizing effect which this would have upon 
a partially exhausted tube of gas, but so far these experiments 
have not been entirely successful. This is an important matter 
as it is not known definitely whether the a particle corresponds 
in size to the hydrogen atom or the hydrogen molecule. This 
must be known before it can be definitely proved that it becomes 
helium after having lost its charge. 


importance of the a radiation. 
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PROGRESS IN SINGLE-PHASE RAILWAY WORK. 


Although we have had, from time to time, descriptions of 
single-phase electric railway installations, up to the present 
time there has been no compilation showing just how much 
progress has been made. This has now been done by Mr. M. N. 
Blakemore in the February issue of the Electric Journal, and 
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the statistics which he gives show very substantial progress. 
Indeed, the number of miles of railway and the number of cars 
In brief, Mr. Blakemore 
shows that there are twenty-eight single-phase roads, having 


now in operation are surprising. 


nearly one thousand miles of line, in operation or under con- 
struction. The number of miles of track must be considerably 
greater than this, as some of the roads mentioned are double- 
track, and one even has four tracks for a considerable stretch. 
The number of cars in use or being equipped for these roads 
is 240. The aggregate horse-power of the motors is over 
137,000. Considering that the first road was started in De- 
cember, 1904, only a little over three years ago, the record is 
excellent. This road, by the way, was the Indianapolis & Cin- 
cinnati Traction Company, which is now operating 116 miles 
of track. Another notable system is the Spokane & Inland 
Empire Railroad Company, which is operating 115 miles of 
track. The most notable equipment is that of the New York, 
New Haven & Hartford Railroad Company, where there are 
twenty-two miles of road. The type of equipment varies from 
two fifty-horse-power motors on a car to the four-motor New 
Haven locomotives with an equipment rated at 1,000 horse- 
power. Two recent notable locomotives have been built; one 
weighing 135 tons, which is for the Westinghouse Interworks 
Railroad, and a seventy-ton locomotive built for the Penn- 
sylvania Railroad Company, which is designed for fifteen cycles. 

As far as the frequency of the systems is concerned, twenty- 
five cycles seems to-day to be standard. Of the list of twenty- 
eight roads given, all but two operate at this frequency. These 
two are the Visalia Electric Railroad, and the Shawinigan Rail- 
road, both of which are now under construction. The voltages 
of the trolley wire vary from 1,200 to 11,000; 3,300 seems to 
be the favorite potential, although 6,600 is frequently adopted. 
In city work, of course, the voltage is considerably lower—in the 
neighborhood of 500 or 600. In these cases the motors are 
usually operated in the low-potential part of the system by 
direct currents. 

Another feature of this work is the universal adoption of 
the catenary system of suspension. This alone would indicate 
that the roads were intended more for cross-country service 
than for urban work, a fact which is also evident from the 
size of the equipments most generally employed. In all but a 
few cases the cars have four motors, rated at from fifty to 125 
horse-power each. 

From this brief synopsis of what is being done to try the 
single-phase railway system, it is evident that not only is the 
system being given a thorough trial, but it seems to be gaining 
in favor. If its popularity continues to increase, it will not 
be long before the effect upon the steam railroads of the 
country will begin to be seen. The fact that a number of the 
more important steam roads have already in service electrical 
sections, where they are trying out the single-phase system, 
shows the earnestness with which the steam railroads are fol- 
lowing the new developments. 
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Testing of Steam-Electric Power Plants—II. 


HERE are several ways of testing 
auxiliaries. One method, probably 
the most successful of any, is to 
meter the boiler feed-water and ai the same 
time measure the water of condensation of 
the prime movers, Subtracting this latter 
amount from the amount registered on the 
feed-water meter will give the steam con- 
sumption of the auxiliaries. 

Another method is to connect the ex- 
haust of the auxiliaries with that of a 
main prime mover discharging into the 
condenser. When this method is adopted 
the condenser to which the auxiliaries 
are connected must receive the exhaust 
from the auxiliaries alone and must not 
be run under a vacuum. This can be 
accomplished by opening a vacuum break- 
er or by slightly opening the atmospheric 
relief valve. In order to test the pumps 
of turbine No. I the exhausts of the pumps 
were connected to the condenser of tur- 
bine No. II. The circulating-water pump 
and the hot-well pump of turbine No. II 
being used to supply water and take care 
of the condensation. The air-pump was 
not operated as there was no vacuum re- 
quired. The exciter engine and the boiler- 
feed pump, as well as the smaller aux- 
iliaries, were tested in a similar manner. 

The steam consumption of all the aux- 
iliaries, as itemized in a separate article, 
“Steam or Electrically Driven Auxil- 
iaries,”! is 5.9 per cent of the total steam 
consumption of the prime mover, or 750 
pounds per hour. 

EFFICIENCY OF HEATER. 

The boiler feed-water is obtained at a 
temperature of 100 degrees Fahrenheit.’ 
The temperature is raised in the closed 
heaters to 158.8 degrees Fahrenheit by the 
auxiliary exhaust, one pound of exhaust 
steam raising the temperature of seven- 
teen pounds of water 58.8 degrees Fahren- 
heit. The drips of the heaters are saved 
by being connected to the suction of the 
boiler feed-pump through low-pressure 
steam traps. The oil is removed from the 
exhaust steam by means of an oil separator 
located in the exhaust line close to the 
heaters. 

ALTERNATOR TEST. 

The alternator is of the three-phase, 
sixty-evele, revolving-ficld type, 2,300- 
volt. Tt is direct connected to the tur- 
bine. 
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2 The temperature of the iw t{-well water was several de- 
grees lower, but owing to the fact that the drip from 
the feed-water heaters was connected to the suction of 
the boiler-feed pumps this temperature (100 degrees 
Fahrenheit) was obtained. 
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By Frank Koester. 


As in all tests great care must be taken 
in order to make sure that all instruments 
used are accurate, and as standard switch- 
board instruments are not usually guar- 
anteed to he accurate within less than two 
per cent, laboratory portable instruments 
were used with correction factors. 

For convenience the test was divided as 
follows: 

(a) Iron loss. 

(b) Resistance of armature (C?R loss). 

(c) Resistance of field (C?R loss). 

(d) Saturation curve. 

(e) External characteristic. 

(f) Insulation tests. 

(7) Heat run. 

(a) The total iron loss was determined 
by first running the alternator without 
anv field and then running at normal line 
voltage, separately exciting the field, care 
being taken to hold absolutely constant 


30 60 90 120 


150 AMP. 


Fic. 6.—SATURATION CURVE, NORMAL 
SPEED, No LOAD. 


speed. The difference in power required 
at no voltage and at normal voltage is 


the total iron loss, friction and windave 


losses being practically constant and so 
small as to be negligible. 

(b) The resistance of the armature was 
determined from Ohm’s law by passing a 
known current through it and reading the 
drop. The C?R losses for all loads were 
then figured from this. 

(e) The CR loss in the field was de- 
termined in the same manner as in the 
armature. These two (°R losses con- 
stitute the total copper Joss in the ma- 
chine and are plotted on the accompany- 
ing curve sheet. 

(d) The saturation curve was taken for 
both no load and full load. For the for- 
mer the armature circuit is opened and the 
alternator run at its rated frequency, The 
field current is then varied from 0 up to 
twenty-five or thirty per cent above nor- 


mal, and readings made of the terminal 
voltage. The full-load curve was obtained 
in the same manner, except that the arma- 
ture circuit was closed through a water 
rheostat or some other variable non-in- 
ductive resistance, by means of which the 
line current is held at normal. It will be 
noted that the terminal volts on the full- 
load saturation curve are lower than those 
on the no-load curve. This, of course, is 
due to the impedance drop and armature 
reaction. 

(c) The external characteristic of an 
alternator is the relation between the ter- 
minal volts and the armature current with 
non-inductive load. The machine was 
run at its rated speed and no-load voltage. 
Keeping the field current constant, close 
the armature circuit through a water rheo- 
stat or other ohmic resistance and note 
the terminal voltage at varying loads 
from no load to about fifty per cent over- 
load. Great care must be taken to keep 
the field current and the frequency con- 
stant. This is a very important test as 
it shows the voltage regulation of the 
unit, and with load of a varying charac- 
ter is what determines the advisability of 
adopting an auxiliary voltage regulator. 

(f) A separate insulation test was 
made on the ficld and armature by means 
of a transformer of several kilowatts 
capacity. One terminal of the transform- 
er was connected to one side of the field 
or armature, and the other side to the 
other end of the machine winding through 
a variable resistance. The resistance was 
then calculated by means of Ohm’s law. 
If the high-potential transformer is un- 
available for this purpose, equally as ac- 
curate results may be obtained by using 
a Wheatstone bridge. 

(7) There are several different methods 
of making heat runs on alternators, that 
most common for small-size units being 
to use water rheostats for load. This 
method is equally as feasible for units of 
large capacity, where the voltage is high. 
but where the normal current is very 
heavy it is a very difficult thing to hold 
the load constant on account of the heat- 
ing and boiling of the water. A simple 
method of making a water rheostat is to 
take an iron box or an iron-lined wood 
(water-tight) box for one terminal and a 
bunch of serap iron tied to a rope which 
passes through a pulley for the other ter- 


minal, An iron ash can makes a very 
good water rheostat- Of course when 
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2,300 volts is to be placed on a water rheo- 
stat the water box must be placed on 
porcelain insulators, and if one attempts 
to stir the salt in the water while load is 
on he must be very careful in removing 
the pole or whatever he uses for a paddle 
not to let the salt water run down to 
the hand while the stick is in contact with 
the box, as this makes an excellent ground 
through the body. 

While the boilers and turbine were test- 
ed with the alternator supplying the line, 
for the generator test three water rheo- 
stats were rigged up in the basement in 
order to keep the power-factor at unity. 
These rheostats consisted of iron-lined 
wood boxes set on porcelain insulators 
with a large iron plate suspended verti- 
cally in each, and counter-weighted on a 
fixed pulley so as to facilitate operation. 
The three boxes were connected in Y. 

Before starting the run thermometers 
were placed at several points around the 
machine in order to determine the average 
room temperature, and also at one or two 
points on the stationary parts of the ma- 
chine. | 

The machine was then started and run 
under normal load for ten hours, read- 
ings being taken every half hour. The 
machine was then shut down and ther- 
mometers placed on all the current-carry- 
ing parts of the generator, as well as on 
the armature and ficld iron and on the 
bearings. It is important to read the tem- 
perature of both the leading and lagging 
pole-tips of the field. If overload temper- 
atures are desired, the machine is started 
up again and run till constant at normal 
load and the overload applied and readings 
made in the same manner. Of course the 
field and armature-winding temperatures 
-may be checked by reading the resistance 
cold and hot, and figuring the rise in 
temperature, allowing an increase in re- 
sistance of 0.004 per degree Centigrade. 

In the above method of making a heat 
run of course a large amount of energy 
is wasted, so that it is an undesirable 
method unless it can be used at the same 
time that steam tests are being made on 
the boilers and turbines. It is also im- 
possible to get non-inductive loads under 
the normal operation of a plant. To 
overcome these objections the following 
method may be employed : 

First run the machine with the arma- 
ture circuit open and the ficld current 
normal, making temperature readings as 
above; then short-circuit the armature and 
run with normal armature current and 
temperature readings. Another 
method is to reverse the connections to 


make 
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some of the feld spools and run with 
normal field current and normal armature 
current on short-circuit. The water rheo- 
stat is superior to either of these when 
possible, as in the two latter methods the 
iron losses due to eddy currents and 
hysteresis are increased and the tempera- 
tures consequently increased. 


EXCITER TEST. 


Tests on the exciter are made in the 
same way as those described above for the 
alternator, except that the water rheostat 
heat run method would always be used 
and the external characteristic would be 
the compounding curve. 

Another important test on the exciter 
is to operate at varying loads from 0 to 
fifty per cent overload and note the com- 
mutator. The machine should be capable 
of standing this load variation without 
shifting the brushes and without injurious 
sparking. It might be mentioned here 
that these brushes add materially to the 
friction losses and this loss may be deter- 
mined by running with the brushes lifted 
up and then down with open field and 
armature circuits. 

Insulation tests on the wiring through- 
out the plant are made in the same man- 
ner as on the machine windings. Loss of 
potential in the wiring may he determined 
by running under normal load and meas- 
uring the voltage at different points. These 
readings really do not amount to much, 
as they depend so largely upon the power- 
factor, which in all our tests is unity. 


RESULTS OF ALTERNATOR TEST. 


It was found that after the ten-hour 
normal heat run at unity power-factor no 
part of the machine showed a rise in tem- 
perature of more than thirty-four degrees 
Centigrade, and after the two-hour, fiftv- 
per cent overload run, also at unity pow- 
er-factor, the highest temperature record- 
ed was fifty-two degrees Centigrade. 

The voltage regulation from no load to 
full normal load (non-inductive) was 
found to be about six per cent, with com- 
paratively small falling off up to fifty 
per cent overload. The regulation was 
taken according to the standard of the 
American Institute of Electrical Engi- 
neers, bv running at a constant speed un- 
der the given load and throwing the entire 
load off at once, the percentage voltage rise 
being the regulation. 


RESULTS OF EXCITER TEST. 


Tt was found that the compound curve 
was practically uniform from no load to 


full lead, 
per cent. 


with a maximum rise of five 
After the normal full load heat 
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run the maximum temperature, that of 
the commutator, was found to be thirty 
degrees Centigrade above that of the sur- 
rounding room, and after the fifty per 
cent overload run the maximum tempera- 
ture of the winding was forty-four degrees 
above the surrounding air, and the com- 
mutator fifty-five degrees above the at- 
mosphere, which was thirty-six degrees 
Centigrade. 
CONCLUSION. 


The total efficiency is given in the fol- 
lowing table; the heat losses per pound 
of coal are given in percentage and British 
thermal units. This table shows the total 


efficiency of the plant to be twenty per 
cent: 


Losses in B. T. U. 
and Pere eee pen Pound 


Subject. CDR 

13.410 B.T U. 1002. 

ASHOS:: 4 5545-4 dees odecee uke | 201 1.5 
Radiation and leakage of, 

LCI 00. eee 587 4.0 
Radiation and leakage oe 

UC iiaeia aeaaea Ea 134 1.0 

Gases through chimney.. 1.478 14.0 

Blow-off and leakage. ..... wi 1.5 
Radiation and leakage of 

piping Soe ni 4 nd lola ci EE 201 1.5 
Friction and leakage of! 

turbine... so seen easy 134° 1.0 

Rejected to the condenser. RINO 61.0 

Eleetrieal lose nananana 27 U2 
Required for all auxil- | 

IATIOS hist ete dee E ROI 5.9 

| 12.204 6 


Returned by feed-water heater 8.6 per cent = 467 
British thermal units 


Delivered to bus-bars 103 6—91.6 = 12 per cent, or 
1,509 British thermal units. 


ego. 


Central Electric Railway As- 
sociation Adopts Uniform 
Accounting. 


A meeting of the auditing conference 
of the Central Electric Railway Associa- 
tion was held at Lima, Ohio, on February 
11. The rapid increase in interline pas- 
senger and freight traffic over the elec- 
tric trolley systems of Ohio, Indiana and 
Michigan has made imperative the adop- 
tion of uniform accounting systems. The 
Classification of operating expenses to com- 
ply with the requirements of the respect- 
ive state and interstate commissions, the 
handling of interline claims, settlement 
at Junction points, overcharges, excess, in- 
terline ticket balances and uniform blanks 
for ticket and freight accounts were taken 
up and preliminary agreements entered 
into. M. W. Glover, of Cincinnati, Ohio, 
presided, and C. B. Baker, of the Western 
Ohio Traction Company, of Lima. was 
chosen secretary of the organization which 
was perfected. 


Fhe nest meeting will be 
held in/March 
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FINANCIAL REPORTS OF ELECTRICAL 
COMPANIES. 


THE NEW YORK & NEW JERSEY TELEPHONE 
COMPANY, 

The annual report of the New York & 
New Jersey Telephone Company shows 
higher earnings for 1907 than for any 
previous year, the net earnings equaling 
8.42 per cent on the stock. The gross 
earnings for the year ended December 
31, 1907, were $8,807,093. The net earn- 
ings were $2,228,950. After deducting 
charges and dividends there was a surplus 
of $451,430. which, added to the previous 
surplus, makes a total surplus of $4,877,- 
325. The gross carnings were divided as 
follows: Exchange service, $1,288,576 ; 
pay stations, $921,394; tolls, $3,079,619 ; 
leased lines and instruments, $37,168 ; 
real estate, $298,679; other income, 
$181,697. 

At the annual meeting, at which this 
report was presented, the directors sub- 
mitted a statement to the stockholders in 
connection with the announced defalca- 
tion of Henry Sanger Snow, late treasurer 
of the company. It appears that in De- 
cember, 1906, the company made an offer- 
ing of stock to stockholders pro rata at 
par. In January, 1907, under rights 
which accrued to Mr. Snow as a stock- 
holder, or were acquired by purchase in 
the open market, he subscribed for 1,670 
shares of the new stock. Under this sub- 
scription certificates for 1,000 shares were 
issued to Mr. Snow, and for 670 shares to 
F. G. Webb, a clerk in Mr. Snow’s office. 
The certificates for the Webb stock were 
receipted for by “F. G. Webb, per 
H. S. 8.” Mr. Webb states that at Mr. 
Snow’s direction he executed blank powers 
of attorney for the transfer of these cer- 
tificates and delivered them to Mr. Snow, 
understanding that they were to be used 
in the company’s interest. The total thus 
subscribed for by Mr. Snow in his own 
name and that of Mr. Webb was 1,670 
shares, par value $167,000. The report 
states: 

“Under the terms of the subscription 
payment was to be made in four equal 
installments, on February 1, May 1, 
August 1 and November 1, respectively. 

“On February 28, 1907, the date of the 
first payment, Mr. Snow entered or caused 
to be entered on a sheet headed “Treasury 
Advances,’ and kept in his office, an item 
of $15,000, this without the approval or 
authority of the board of directors, execu- 
tive committee or any officer of the com- 
pany. On March 11, $10,000 of this 
$15,000 was repaid. 
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“On May 3 cash payments were made 
sufficient in amount to discharge the 
balance of the February 28 unauthorized 
advances ($5,000), and to credit the two 
accounts with $55,000, a total of $60,000. 
On May 2 and 3 there were sold and 
transferred to other parties 400 shares 
of the Snow stock and 200 shares of the 
Webb stock, a total of 600 shares, $60,000. 
The payments of August 31 and Novem- 
ber 30 were offset by unauthorized ad- 
vances. 

“Other unauthorized cash advances 
were made by Mr. Snow both before and 
after those above mentioned, the aggre- 
gate of all improper advances outstanding 
on February 6, 1908, the date of his resig- 
nation, being $139,370.72. 

“Mr. Snow delivered to his successor all 
treasury stock and all other securities 
in his custody as treasurer, except twenty- 
nine of the company’s five per cent gold 
bonds of the issue of 1890 ($29,000), 
which had been purchased and were in 
the treasury for retirement and cancella- 
tion under the operation of the sinking 
fund. These bonds Mr. Snow had used 
as collateral on personal loans at banks 
and trust companies and in support of his 
personal accounts at brokers, and was 
therefore unable to deliver them when de- 
manded. 

“There was no over-issue or invalid use 
of stock. Every certificate issued was 
properly signed, scaled and registered. 
No bonds were improperly issued. The 
irregularities, so far as the issue of stock 
was in any way affected, were wholly in 
the cash account. The bonds, properly is- 
sued and in the treasury, were improperly 
appropriated and used. The foregoing 
items aggregate $168,370.72. The com- 
pany has recovered on Mr. Snow’s surety 
bond $20,000, making the maximum loss 
$148,370.72. Steps have been taken to 
recover the equity in collateral on Mr. 
Snow’s personal loans, which is estimated 
at $30,000, which makes the net approxi- 
mate loss to the company $118,370.72. 

“By a vote of the board of directors the 
maximum loss, $148,370.72, has been 
charged to profit and loss, leaving the 
surplus $4,728,953.77. 

“Whatever the company recovers from 
equities, estimated at $30,000, will be 
credited to surplus.” 

The company, after a complete investi- 
gation, exonerated Mr. Webb from com- 
plicity in the transaction. 

H. F. Stevens was elected a director to 
succeed Mr. Snow. Mr. Stevens is a 
Syracuse man who has been identified 
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prominently with the telephone business 
for several years. All the other directors 
of the company were re-elected. 


THE BELL TELEPHONE COMPANY OPF 
PENNSYLVANIA. 


The annual report of the Bell Tele- 
phone Company of Pennsylvania shows 
that for the year ended December 31 last 
the gross earnings were $7,670,439.42. 
The expenses were $5,195,907.76. The 
earnings over operating expenses were 
$2,474,531.66. Deducting the interest 
and dividends, the balance to surplus is 
$570,534.69. Added to the surplus on 
January 1, 1907, this gives a surplus on 
December 31 of $2,228,437.37. Additions 
to construction in 1907 were as follows: 
Real estate, $230,760.64; underground 
plant, $915,222.27; serial plant, $561,- 
482.39; equipment, $719,931.89, a total 
of $2,427,397.19. 

The company issued $1,750,800 of its 
capital stock in exchange for capital stock 
of the Chesapeake & Potomac Telephone 
Company, at the ratio of $100 to $150. 

In the latter part of the year 1907 the 
Bell Telephone Company of Philadelphia 
acquired the assets and assumed the lia- 
bilities of the Pennsylvania Telephone 
Company and the Delaware & Atlantic 
Telegraph and Telephone Company of 
Pennsylvania. Subsequently the company 
changed its name to the Bell Telephone 
Company of Pennsylvania. 

The station statement for 1907 is as 
follows: In service January 1, 1908— 
Philadelphia, 102,023; elsewhere, 123, 
382, making a total of 225,405, a gain for 
1907 of 7.14 per cent. 

The officers of the company are: U. N. 
Bethell, president; F. H. Bethell, vice- 
president; W. S. Piersol, secretary and 
treasurer; J. S. Wiley, auditor; P. L. 
Spalding, general manager; L. H. Kin- 
nard, general contract agent. 


CHICAGO TELEPHONE COMPANY. 


The annual report of the Chicago Tele- 
phone Company for the year ended De 
cember 31, 1907, shows earnings for 
dividends of $1,742,083, as against $1, 
618,144 in 1906. The gross earnings i- 
creased about $800,000 and the expenses 
about $700,000. The plant is valued at 
$23,324,112; the real estate and buildings 
at $2,320,034, and material, $766,798. 
The net increase in telephones in service 
at the end of the year was 31,847. There 
were in service on December 31 in the 
Chicago Exchange system 145,480 tele- 
phones; in the neighborhood exchanges of 
Chicago, 10,599; in the suburban ex- 
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changes, 46,602, 
202,681. 

The state of Illinois has given the com- 
pany permission to increase its capital of 
$20,000,000 to $30,000,000. The purpose 
of this increase is stated to be to pay off 
debts and for building and rebuilding 
plants and extending the service. The 
issue will first be offered to the present 
stockholders and if not all taken by them 
will be offered in the open market. 


making a total of 


ANNUAL REPORT OF THE CHICAGO CITY 
RAILWAY. 

The annual report of the Chicago City 
Railway Company, which includes eleven 
months’ operation under the new fran- 
chise ordinance, was submitted to the 
stockholders at the meeting held on Feb- 
ruary 20. The figures indicate that the 
property has made rapid strides to the fore 
in the matter of improvements and in 
business resulting out of better service 
since the rehabilitation work has been in 
progress. 

The company’s income and expense ac- 
count for eleven months ended December 
31, 1907, which represents the period 
under the new franchise arrangement, is 
given as follows: Passenger receipts 
(January excluded), $7,460,634; receipts 
from other sources (January excluded), 
$102,059; total, $7,562,694. Operating 
expenses, taxes, renewals and interest on 
capital invested, as approved by board 
of supervising engineers, $6,410,272; net 
earnings for eleven months, $1,152,421. 
City’s proportion, fifty-five per cent, as 
per ordinance, $683,831; company’s pro- 
portion, forty-five per cent, as per ordi- 
nance, $518,589. Interest on capital, as 
certified by board of supervising board 
of engineers, $1,116,386 > income from 
Operation for eleyen months, $1,634,976. 
Other income from J anuary operations, 
ete., $281,581; net income, $1,916,558. 
Dividends (decrease, $405,000), $1,215,- 
000; surplus for the year, $701,558. 

President T. E. Mitten says: “Three 
hundred cars of „the new ‘pay-as-you- 
enter’ type have been purchased, 150 of 
which haye been placed in service, result- 
ing in almost eliminating the large num- 
ber of accidents brought about by pas- 
sengers attempting to board or leave 
moving cars. The proportion of fares 
collected to passengers carried has also 
materially increased, due to the collec- 
tion of fares by conductor upon rear plat- 
form. 

“The entire number of double-truck cars 
required to be supplied under the ordi- 
nance during the three-year period has 
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now been secured. Thirty-one and fifty- 
one-hundredths miles of new track have 
been reconstructed during the past year 
under the provisions of the- settlement or- 
dinance, of which approximately ten miles 
was in replacement of cable tracks re- 
moved.” 


THE CHESAPEAKE & POTOMAC TELEPHONE 
COMPANY. 

The gross earnings of the Chesapeake 
& Potomac Telephone Company for the 
year ended December 31 last were $2,878,- 
504+, an increase of $126,128 over last 
vear. The net revenue was $826,090, 
The balance to surplus was $117,042. The 
station statement showed that on Janu- 
ary 1, 1908, there were 31,339 stations in 
Washington, 34,825 in Baltimore and 
12,561 elsewhere, a total of 78,725, as 
against 70,167 on January 1, 1907. The 
balance sheet shows a reduction in the 
bonded indebtedness from $1,344,000 on 
January 1, 1907, to $1,318,000 on Janu- 
ary 1, 1908. Bills payable have increased 
from $7,000,024 to $8,000,000 during the 
same period. 


CENTRAL DISTRICT AND PRINTING TELE- 
GRAPH COMPANY. 

The Central District and Printing Tele- 
graph Company reports gross earnings 
for the year ended December 31 last of 
$4,386,496, against $3,901,310 in the 
previous year. ‘The net earnings were 
$1,112,883, against $952,752; and a sur- 
plus after dividends of $93,403, against 
$92,752, was shown. The directors were 
re-elected, with the exception of George I. 


Whitney, whose place was filled by W. R. 
Driver, of Boston. 


THE INTERBOROUGH-METROPOLITAN 
COMPANY. 


President Theodore P. Shouts, of the 
Interborough-Metropolitan Company, has 
prepared a statement to be forwarded to 
stockholders in response to requests made 
at the annual meeting held on January 21 
last. In order to remove an erroneous 
impression which seems to prevail, it 
should be stated that no railroads of any 
kind are operated by the Interborough- 
Metropolitan Company. That company 
is a business corporation, a holding com- 
pany owning stock in the Interborough 
Rapid Transit Company, operating the 
subway and elevated systems in New York 
city; the Metropolitan Street Railway 
Company, now in the hands of receivers, 
which owns a system of street surface rail- 
ways operated, prior to the receivership, 
under lease by the New York City Rail- 
way Company, and the Metropolitan Secu- 
rities Company, which owns the stock of 
the New York City Railway Company. 

Securities of the Interborough-Metro- 
politan Company have been issued as fol- 
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lows: Collateral frust’ four and one-half 
per cent bonds. Total amount authorized, 
$70,000,000; issued and outstanding, 
$67,825,000. Preferred capital stock: 


‘Total amount authorized, $55,000,000; 


issued and outstanding, $45,740,000. 
Common capital stock: ‘Total amount 
authorized, $100,000,000; issued and out- 
standing, $93,262,192. 

The following shows the general balance 
sheet of the company’s books as of De- 
cember 31, 1907: 

. ASSETS. 
Interborough Rapid Transit 

Company capital stock, at 

cost in securities of this 

company © is betas, ON S:h ooo eons $104,563,042.00 
Metropolitan Street Railway 

Company capital stock, at 

cost in securities of this 

COMPANY .........ccceeeee 
Metropolitan Securities Com- 

pany capital stock, at cost 

in securities of this com- 


68,684,455 .00 


Pany sient ot ee a ee oases 28,329,695. 00 
Metropolitan Securities Com- 
pany, loans secured by 
three-year 5-per-cent im- 
provement notes and stocks 
and bonds of subsidiary 
companies as collateral.... 8,844,700.48 
Real estate, at cost........... 594,464.89 
Office furniture and fixtures.. 5,461.06 
Engineering, in suspense (ad- 
ditional subways)......... 50,114.78 
Metropolitan Securities Com- 
pany stock, full paid....... 36,773.46 
Cash and accounts receivable. 1,835,802 .84 
Totalo 5S oc. oleae saa toe ae $212,944509.51 
LIABILITIES. 
Capital stock— 
Common ....... $100,000,000 


Reserved against 
outstanding 


stocks not ac- 
quired ......... 6,737,808 
$93,262,192 .00 
Capital stock— 
Preferred ...... $55,000,000 
Reserved against 
outstanding 
stocks not ac- 
quired ......... 9,260,000 
45,740,000.00 
Col. trust 4% per 
cent bonds..... 70,000,000 
Reserved against 
outstanding 
stocks not ac- 
quired ........, 2,175,000 


—_— 


67,825,000 .00 


oy ar pee 4,545,000.00 

Accounts payable............ 42,369.76 
Accrued interest for 3 months 
to January 1, 1908, on In- 
terborough-Metropolitan 4y, 
per cent bonds (covered by 
dividend of Interborough 
Rapid Transit Company, 

paid December 31, 1907)... 763,031.25 

Income account, surplus..... 766,916.50 

me 

TON ee $212,944,509.51 


Mileage of companies comprising the 
Interborough-Metropolitan system : 
Interborough Rapid Transit 


Company— 
SUDWAY Secas vessaa ateo ra 
Elevated a 00000007 8.05 


1 
Surface lines owned or controlled by : 
Interborough Rapid Transit Com- 
CODY eR roe Meehan oie uate a ds 154.03 
New York City Railway and subsid- 
lary companies 


Re E 519.46 
Total (single track)... 864.02 
The New York City Railway Company 


having defaulted lincthe guaranteed divi 
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dend of seven per cent on the $52,000,000 
of stock of the Metropolitan Street Rail- 
way Company, receivers. were appointed 
on September 24, 1907, to take charge of 
the property, and on October 1, 1907, re- 
ceivers were also appointed of the prop- 
erty of the Metropolitan Street Railway 
Company. As a result of this default the 
Interborough-Metropolitan Company has 
received no dividends since that date on 
its holdings of Metropolitan Street Rail- 
way Company stock, and has consequently 
been obliged to discontinue the payment 
of dividends on its own preferred stock. 
These dividends, however, are cumulative. 

The earnings of the Interborough Rapid 
Transit Company ‘continue good; the sur- 
plus for the year ended June 30, 1907, 
after the payment of all interest charges, 
the guaranteed dividend on Manhattan 
Elevated Railway Company stock and 
dividend on its own stock, being $566,- 
443.70, as against $281,390.70 for the 
previous year, an increase of $285,053. 
The surplus for the last six months of 
the calendar year shows a gain over the 
corresponding period of last year, and the 
under-river section of the Brooklyn ex- 
tension, which was opened for operation 
on January 9, 1908, is adding to this sur- 
plus at the estimated rate of $700,000 per 
annum. It is also anticipated that a fur- 
ther increase will result from the opening 
of the remainder of the Brooklyn exten- 
sion, about April 1, 1908. 

The dividends of nine per cent per 
annum upon the Interborough Rapid 
Transit Company’s stock, received by the 
Interborough-Metropolitan Company, are 
used exclusively for the payment of the 
interest upon the Interborough-Metro- 
politan Company's four and one-half per 
cent bonds, against which the Inter- 
borough Rapid Transit Company’s stock 
is held in trust as collateral. Any divi- 
dends earned and declared over and above 
this amount will inure to the benefit of 
the Interborough-Metropolitan Company. 


TWIN CITY RAPID TRANSIT COMPANY. 
The Twin City Rapid Transit Com- 
pany reports for the year ended December 
31, 1907, gross earnings of $6,055,742 ; 
net earnings of $3,075,307. Dividends 


were paid amounting to $1,215,000, which, | 


added to expenses, interest and taxes, 
leaves a surplus for the year of $637,137. 
There were applied for renewals $506,000, 
leaving a net surplus of $131,137. After 
deducting seven per cent on the preferred 
stock, the balance for common dividends 
before charging off depreciation was equal 
to 8.1 per cent on the $20,000,000 capital 
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stock outstanding. A comparison with 
the accounts of last year shows the in- 
crease in gross passenger earnings to be 
$428,462. But for the financial trouble 
in the last quarter of the year the in- 
crease would probably have aggregated 
$500,000. Operating expenses increased 
$305,055; net earnings show an increase 
of $105,698. 

The car service has been considerably 
improved, the car mileage being increased 
2,513,089 miles. The rates of wages paid 
to all employés have also been increased, 
as has been done on previous occasions 
when the earnings warranted it. 

New construction work to the amount 
of $1,657,154 was done during the year. 

There were issued and sold to the pub- 
lic $800,000 consolidated five per cent 
bonds, due 1928. There were also issued 
and purchased by the company, for the 
renewal and reserve funds, as stated above, 
$574,000, thus making a total issue dur- 
ing the year 1907 of $1,374,000. 


KINGS COUNTY ELECTRIC LIGHT 
POWER COMPANY. 


AND 


The report of the Kings County Elec- 
tric Light and Power Company for the 
year ended December 31, 1907, contains 
the carnings of the Edison Electric lIl- 
luminating Company of Brooklyn, as the 
latter’s entire capital stock is owned by 
the Kings County company. The com- 
bined earnings of the two companies for 
ihe year are as follows: Gross, $3,471,740 ; 
expenses, $1,786,395; net earnings, $1,- 
685,315. Deducting depreciation of 
$242,932, bond discount of $50,000, and 
fixed charges of $606,560, leaves a .sur- 
plus of $785,853. Dividends were paid 
amounting to $764,000, leaving $21,853 
to add to the previous surplus, making a 
total surplus of $1,181,213. The net sur- 
plus shows a decrease of $15,000, while 
the gross earnings increased $475,000. 

At the beginning of the year the direct- 
ors adopted the policy of charging to ex- 
penses a sum equal to one-half cent per 
kilowatt-hour of current sold in each 
month as a suitable provision for de- 
preciation and replacements not provided 
for by repairs made and charged regularly 
to operating expenses. The aggregate 
sum so charged in the expenses during 
the past year is $242,931, and the net 
credit to this fund at the end of the year, 
after deducting previous replacements, is 
$294,759. 

The company has 1,388 miles of over- 
head circuits and 518 miles of under- 
ground circuits, all in conduits owned 
exclusively by it. 
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The franchises of the company have 
not been capitalized. These franchises 
are all perpetual and are valued by the 
State Board of Tax Commissioners for 
purposes of taxation for the year 1907 at 
$10,100,000. 

At the annual meeting the retiring 
board of directors was re-elected. 


HUDSON RIVER TELEPHONE COMPANY. 

The Hudson River Telephone Company 
shows a deficit, after dividends, for the 
year ended December 31, 1907, of $2,174. 
This compares very favorably with a de- 
ficit of $63,178 in 1906. The gross earn- 
ings were $1,474,308, as against $1,199,- 
679 in 1906. After deducting interest 
and paying dividends amounting to 
$117,279, the total surplus remains at 
$202,995. The gross earnings increased 
22.8 per cent; expenses increased 17.6 per 
cent; net earnings increased 45.5 per cent. 

At the annual meeting, held in Albany, 
N. Y., the old directors were re-elected. 


PACIFIC TELEPHONE AND TELEGRAPH 


COMPANY. 

The Pacific Telephone and Telegraph 
Company shows a surplus, after dividends 
and charges, of $315,108 for the year end- 
ed December 31, 1907. The gross earn- 
ings were $9,223,564. Dividends were 
paid to the amount of $1,080,040, which, 
added to expenses, taxes and interest, left 
a surplus of $315,108. 

The total number of subscribers on 
December 31, 1907, was 301,469. There 
were 1,778 exchanges and toll offices, and 
31,325 miles of long-distance circuit. 


BELL TELEPHONE COMPANY OF CANADA. 
The gross earnings of the Bell Tele- 
phone Company of Canada for the fiscal 
year ended December 31 last were $4,829,- 
656, against $4,139,334 last year. The net 
earnings were $3,875,859, against $3,146,- 
479 last year. The dividends paid were 
$871,018, against $726,677. At the close 
of 1907 the company had a total of 
111,118 stations, an increase of 15,978. 


THE GENERAL ELECTRIC COMPANY. 

The report of the General Electric Com- 
pany for the year ended January 31, 1908, 
will show a gross business of approxi- 
mately $70,000,000, which compares with 
$60,071,883 in the preceding fiscal year. 
The ratio of profits to business billed was 
about fourteen per cent, or about the same 
as in the preceding year, which will bring 
the net earnings on the $70,000,000 of 
business billed up to approximately 99, 
800,000, an increase of about $1,400,000 


; 
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as compared with the fiscal year ended 
January 31, 1907. The current depres- 
sion in business did not begin materially 
to affect the shipments of the company 
until January of this year. In that month 
it is understood that shipments aggregated 
about $4,400,000, or at the rate of 
$53,000,000 a year, as compared with 
$70,000,000 for the full fiseal year ended 
January 31, 1908. 

President Coffin, in his last annual re- 
port, called attention to the fact that the 
sales billed for the first two months of 
the fiscal year ended January 31, 1908, 
were more than fifty per cent greater than 
in the corresponding period of the pre- 
ceding year; also, that the total stock 
issued and subscribed aggregated $65,- 
134,300, and that there had been author- 
ized, but not issued or subscribed, $11,- 
819,866, making a total outstanding and 
authorized capital of $80,000,000. Short- 
ly after the annual report was made pub- 
lie the General Electrice directors 
voted to offer stockholders approximately 
$13,000,000 five per cent convertible bonds 
at par. ‘These bonds have all been sold. 

General Electric directors have declared 
the regular quarterly dividend of $? per 
share, payable April 15 to stock of record 
March 4. 

NATIONAL CARBON COMPANY. 

The National Carbon Company reports 
for the year ended January 31, 1908, net 
earnings of $921,801. Preferred divi- 
dends amounted to $315,000; common 
dividends to $220,000; depreciation and 
other charges to $355,050, leaving a sur- 
plus for the year of $314,750. After 
charging off preferred dividends and be- 
fore charging off depreciation, ete., the 
surplus was equal to 11.07 per cent on the 
common stock. Dedueting depreciation, 
ete., the surplus for the common, after 
preferred dividends, would equal 4.62. pec 
cent. 

At the annual meeting of the company, 
held in Trenton, N. J., all the directors 
and officers were re-elected. 

— 0 


Edison Operated On and 
Improving. 

Thomas A. Edison was operated on for 
an abscess in the ear on Sunday, February 
23, by Dr. Arthur B. Duel, at the Man- 
hattan Eve and Ear Hospital, New York 
city. It is announced that while the ear 


affected was the same one upon which an 
operation for mastoiditis was performed 
three years ago, there were no symptoms 
of a return of that disease. The opera- 
tion has been entirely successful, and no 
complications are expected. Dr. Duel 
Stated that Mr. Edison was in no danger, 
but would probably be confined to the 
hospital for a week or ten days. 


ELECTRICAL REVIEW 


Westinghouse Lamp Com- 
pany Discharges Receivers. 

On application made on Monday, Feb- 
ruary 24, to the United States Circuit 
Court, at Trenton, N. J., by George White- 
field Betts, Jr., counsel for’ Receivers 
Drury W. Cooper and Theodore W. Siemon, 
of the Westinghouse Lamp Company, the 
court entered an order approving the ac- 
counts and reports of the receivers and 
directing them to turn over to the com- 
pany all the assets and property of the 
company, wherever situated. 

All of the capital stock of the Westing- 
house Lamp Company is owned by the 
Westinghouse Electric and Manufacturing 
Company, of Pittsburg. A similar ap- 
plication for the release of the property of 
the Westinghouse Lamp Company from 
the ancillary receivership in the Southern 
District of New York has also been ap- 
plied for. It was shown to the court that 
the company, from the time of the ap- 
pointment of receivers to the present, had 
earned $50,000 net profit. The present 
liabilities of the company are about 
$300,000, and the assets $2,500,000, ex- 
clusive of good will, patterns, ete. Under 
the order the company agrees to pay in 
full all creditors with claims of less than 
$500. All creditors with claims in excess 
of that amount are to be paid by January 
1, 1909, with interest. 

The affairs of the Westinghouse Elec- 
trie and Manufacturing Company, at 
Pittsbure, are shaping out nicely, ‘and it 
is expected that the company will be out 
of trouble in a short time. It has been 
announced that the Westinghouse Machine 
Company may be taken out of the receiv- 
ers’ hands next week. 

2 & « —- —__— 


Side Doors for Subway Cars. 

For some time Bion J. Arnold has been 
studving the problem of increasing the 
carrying capacity of the New York city 
subway, and in a report which has been 
made to the Publie Service Commission 
Mr. Arnold recommends that side doors 
shall be put, not in the middle of the cars, 
but at the ends, so that they shall really 
be a continuation of the platform doors. 
He savs that the additional side doors at 
the ends of the cars will reduce the waits 
at the stations in the rush hours, and 
will remove the conflict caused by the 
efforts of passengers to enter and leave the 
ears by the platform doors. 

Mr. Arnold also urges that all ears be 
provided with pneumatic or other means 
for quickly opening or closing the doors, 
and with signals which will automatically 
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indicate to the motorman when the last 
door is closed. 

Mr. Arnold says that present conditions 
lead to the holding of trains, on an aver- 
age, at the express platforms for fifty-five 
seconds. With side doors the total average 
time of express trains at stations would 
not be more than thirty seconds. The new 
doors can be used for exits and the present 
end doors for entrances. This provides 
af once the means of carrying on the load- 
ing and unloading simultaneously, provid- 
ing a separate space for leaving passengers 
to collect around the exit doors without 
blocking the space which should be pro- 
vided for the passengers entering the car. 
—@—__—_— 

Tunnel Between New York 
and New Jersey Opened. 


The first section of the tunnel system of 
the Hudson & Manhattan Railroad Com- 
pany, a description of which is given on 
other pages of this issue, was formally 
opened on the afternoon of February 25. 
At 340 P. M., President Roosevelt pressed 
a button in Washington which switched 
on the operating current in the tunnels, 
and the train with the invited guests pro- 
ceeded from the station at Nineteenth 
street and Sixth avenue, New York, to 
Hoboken, N. J. At this point formal 
exercises were held. Walter G. Oakman, 
president of the Hudson Companies (the 
constructing and financing company). 
turned over the system to William G. 
McAdoo, president of the Hudson & Man- 
hattan Railroad Company (the operating 
company). Mr. MeAdoo replied for the 
officers and directors of his company. A 
letter of felicitation was read from Presi- 
dent Roosevelt. Speeches were made by 
Governor Charles E. Hughes, of New 
York: Governor J. F. Fort, of New Jer- 
sey Mavor Steil, of Hoboken: Mavor 
Wittpen, of Jersey City, and President 
McGowan, of the Board of Aldermen, 
New York city. In the evening a banquet 
was held at Sherry's. 

—__—_«-@<-______ 


The United Company’s Annual 
Dinner. 

The annual beefsteak party of the em- 
ployés of the United Electric Light and 
Power Company, of New York, took place 
on the eve of Lincoln's Birthday. 


Following the dinner an outline of the 
work of the vear was given bv F. W. 
Smith, secretary of the company. Re- 
marks were also made by Joseph Swallow, 
superintendent of construction; W. KE. 
McCoy, electrical engineer; S. D. Sprong, 
assistant electrical engineer; LL. A. Cole- 
man, assistant secretary. and T. I. Jones, 
manager sales department, and others. 
Following the speech-making a vaudeville 
entertainment was given-by talent taken 
from the United Company’s \own force: 
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Ithaca Section of the Ameri- 
can Institute of Electrical 
Engineers. 

A meeting of the Ithaca section of the 
American ‘Institute of Electrical Engi- 
neers was held on Friday, February 7. 
This was preceded by an informal dinner 
given in the physics dynamo laboratory 
of Rockefeller Hall, Cornell University, 
at which Charles F. Scott, consulting en- 
gineer of the Westinghouse Electric and 
Manufacturing Company, was the guest of 
honor. This was the first dinner of the 
Ithaca section, and was a pronounced 
success, as about 100 local members sat 
down at the table. 

Following the dinner a meeting was 
opened by Chairman E. L. Nichols, who 
introduced Mr. Scott. Mr. Scott delivered 
an address on “Limitations in High-Ten- 
sion Transmission.” He took occasion to 
give his views on the recognition of 
limitations in general, particularly as ap- 
plied to conduct, and he emphasized the 
general relation of technical education to 
engineering practice. He then took up 
the main theme of his address and showed 
how development has from time to time 
depended upon limitations in some part 
of the electrical equipment; for example, 
the voltage which could be economically 
developed, or the speed at which the gen- 
erators could be run, or the sizes in which 
transformers could be constructed. Em- 
phasis was laid upon the improvement in 
the transformer by which the operation 
of electric transmission has been enor- 
mously extended. 

: One of the most interesting features of 
the lecture was a general explanation of 
how limitations affect design. As an 
example it was pointed out that at the 
present time bridges are built primarily 
to support their own weight, the moving 
loads which they have to carry being of 
minor importance. However, should a 
much stronger material be found, the de- 
sign might then be decided by the load 
which must pass over the bridge. 


Forestry Meeting of the 
American Institute of 
Electrical Engineers. 

A special meeting of the American In- 
stitute of Electrical Engineers will be 
held in the auditorium of the Engineer- 
ing Societies Building, Thursday evening, 
March 5, at eight o’clock, when Gifford 
Pinchot, forester of the United States De- 
partment of Agriculture, will deliver an 
illustrated lecture on “Forest Preserva- 
tion.” This lecture will be open to the 
public and tickets will not be required. 
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Electrical Suppliés for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
March 10 for the following electrical 
supplies: 460 vibrating bells, 74,200 feet 
interior cable, 54,000 feet twin conductor, 
7,000 feet single and double conductor, 
5,000 feet of bell wire, 1,600 conduit 


unions, for delivery at Mare Island, Cal. ; 


460 vibrating bells, 74,200 feet interior 
cable, 54,000 feet twin conductor, 7,000 
feet single and double conductor, 1,600 
conduit unions, 237,000 feet steel enam- 
eled conductor, and 5,000 feet of bell 
wire, for delivery at Puget Sound, Wash. ; 
ninety-two vibrating bells, 13,800 feet in- 
terior cable, 237,000 feet steel enameled 
conductor, 10,800 feet twin conductor, 
5,000 feet single and double conductor, 
320 conduit unions, and 1,000 feet of bell 
wire, for delivery at Brooklyn, N. Y.; 184 
vibrating bells, 33,600 feet interior cable, 
32,400 feet twin conductor, 2,800 feet 
single and double conductor, 640 conduit 
unions, 237,000 feet steel enameled con- 
ductor, and 2,000 feet of bell wire, for 
delivery at League Island, Pa.; 184 vi- 
brating bells, 33,600 feet interior cable, 
237,000 feet steel enameled conductor, 
21,600 feet twin conductor, 2,800 feet 
single and double conductor, 640 conduit 
unions, and 2,000 feet of bell wire, for 
delivery at Norfolk, Va. 
— 0 


Susquehanna Power Company 
to Increase Power Develop- 
ment and Operate Toll Canal 
System. 

A bill has been introduced in both 
houses of the Maryland legislature au- 
thorizing the Susquehanna Power Com- 
pany to build twenty-nine miles of canals 
from Port Deposit, Md., to Columbia, Pa. 

The bill amends the charter of the Sus- 
quehanna Power Company and enlarges 
its powers by recognizing its existing 
dam upon the Susquehanna River. It 
authorizes the company to build another 
dam or dams and transmission lines for 
electric power; to utilize its dams for 
navigation purposes, and, when connected 
by canals and taken to tidewater, to charge 
tolls for vessels passing through its pools 
and canals. 

The plan as outlined is to enable the 
company to build dams with long pools 
back of them and to connect these by 
means of locks. Wherever it is neces- 
sary, there are to be constructed short 
pieces of canal, there being four miles 
of canal below the lowest dam, and others 


power. 
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are to be connected with locks and dams. 


The work, when completed from Port ` 


Deposit, will supply navigable water. for 
a distance of twenty-nine miles. 

There is to be a canal four miles long 
from Lapidum to Shure’s Landing, then a 
pool from the landing to Colbies Falls, 
From here there is one mile of canal to 
McCall’s dam, and ten miles of pool fol- 
lowing. From Lapidum the connection 
with Port Deposit is to be by means of 


‘a-lock. | 


' The incorporators direct attention to 


the fact that the state has for years been 


seeking an outlet by water, and backed 
the Susquehanna-Tidewater Canal, which 
remained in operation until it passed into 


control of the railroads, when it was aban- 


doned. 

Now the opportunity is again presented 
not only to restore navigation, but at the 
same time furnish a motive power which 
will materially cheapen the cost of light- 
ing, with an estimated 100,000 horse- 


—-@-—————_ 
BOOK REVIEW. 
Whittaker’s “Arithmetic of Electrical En- 


gineering.” New York. The Macmillan 
Company. Cloth. 160 pages. 5 by 7% 
inches. Furnished by the ELECTRICAL RE- 


VIEW for 50 cents. 


The title of this book shows a fault too 
common in certain technical works and 
particularly those by English authors. 
The title, “Arithmetic of Electrical Engi- 
neers,” is rather misleading since the ex- 
amples set deal entirely with physical re- 
lations and do not bring in any engineer- 
ing methods; that is to say, there is no 
balancing between theoretical laws and 
practical considerations, the object of all 
the examples being to demonstrate the 
truth of the former. The book is rather 
suited to the first year’s work in physics 
than toʻa demonstration of engineering 
principles. The treatment of the subject 
is very thorough, beginning with a dis- 
cussion of general units, passing thence 
through the study of conductors, Ohm’s 
law, work and power, divided circuits, 
heating effects of currents, electrochem- 
istry, condensers and capacity, transmis- 
sion and distribution, magnetic quantities, 
electromagnetism, magnetization of iron, 


and magnetic circuits, generators and 
motors. Under each heading the law to 
be demonstrated is stated but not proved 
and a number of examples illustrating 1t 
are given, there being in all about three 
hundred such exercises. In each case a 
worked example is given. The concluding 
section of the book gives answers to all 
the problems. The book should be a 
valuable assistance to the busy instructor 
in setting good exercises for his students. 
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THE NEW EIFFEL TOWER WIRELESS 
TELEGRAPH STATION. 


BY C. L. DURAND. 


The Municipal Council of Paris came 
to a decision quite recently regarding the 
erection of a new radio-telegraph plant at 
the Eiffel Tower. It will adopt the report 
which was presented to it by the military 
engineering corps and will carry out the 
plans for the new station which have been 
drawn up under the direction of Captain 
Ferrié. This latter officer and experienced 
worker in the “wireless” field had charge of 
the present small plant which was erected 
at the tower some three years ago, and is 
the inventor of different forms of appa- 
ratus, among others an electrolytic de- 
tector which has been applied at the tower 
station with good success. The plant 
which has been in operation at the tower 
was erected somewhat as an experiment, 
and was installed in several sheds of a 
rudimentary character. There was but a 
single mast wire hanging from the sum- 
mit of the tower. Although the instru- 
ments were of the most modern design, 
and were kept in line with the recent im- 
provements, the plant possessed but a 
small power, and was thus greatly limited 
in the distance which it could cover. Even 
with the present plant, however, the tower 
had a great advantage owing to its excep- 
tional height (984 feet), and was able to 
communicate to all the radio-telegraphic 
stations on the French coast. It also made 
connection with the North African coast 
as far as Bizerta and Tunis, and it also 
receives signals from Casablanca, in Mo- 
rocco, thus being useful on account of the 
recent French military operations in that 
country. Owing to the exceptional length 
of the mast wire, the station receives all 
the waves which pass in that direction, 
and which are not intended for it, and 
even the smallest waves can be detected. 

This will give an idea of what can be 
done with the tower when a plant of suf- 
ficient size, and in proportion to the 
height of the mast wires, comes to be in- 
stalled. At present the Nauen plant in 
Germany is the most powerful on the 
Continent, but the tower which is erected 
there is far from having the height of the 
Eiffel Tower. The Nauen plant is now 
able to cover great distances at sea, and 
these distances are being increased in the 
recent experiments. In view of these 
facts it would hardly be too much to say 
that the new tower plant will be able to 
send messages across the Atlantic. 

After considerable negotiation, which 
has been carried on for the last few weeks, 
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the Municipal Council decided favorably 
as to the erection of the new plant, and 
as a final measure a committee of dele- 
gates made an official visit to the tower 
in order to see what would be the best 
dispositions to adopt. These latter con- 
cern the arrangement of the new mast 
wires and the location of the “wireless” 
plant. The military engineer corps had 
already drawn up the plans for both these 
dispositions, and after a visit to the spot 
the plans were practically approved by the 
commission. The delegates received de- 
tailed explanations regarding the plant 
from Commandants Devisme and Chasles, 
and were quite satisfied with the same. 


In order to judge of the final appearance 


of the mast wires, a part of these had been 
placed temporarily in position on the 


THe E1rreL TOWER, CHAMP DE Maks, 
Paris, FRANCE. 


tower. The accompanying engraving 
shows the maximum angle which will be 
occupied by the mast wires, according to 
the present plans. As a result of the visit 
made by the commission, it was finally 
decided to grant the authorization for the 
new plant, and its construction will be 
commenced within a short time. 

One of the novel features of the new 
plant will be a large and well-equipped 
underground station which will contain 
all the apparatus for sending and receiv- 
ing the messages. It will be located not 
far from the base of the tower in an un- 
derground chamber built of masonry and 
properly vaulted. This arrangement was 
adopted in preference to a building at the 
surface for two main reasons, suppression 
of noise and secrecy of the messages. In 
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the present plant it is found that the ex- 
plosion caused by the sparks of the ap- 
paratus can be heard for a considerable 
distance from the tower, and in fact over 
the whole extent of the Champ de Mars. 
With the extra power which is used for 
sending messages to the African coast the 
explosions can be heard even on the other 
bank of the Seine. This not only caused 
some inconvenience to the persons residing 
in the neighborhood, but, on the other 
hand, the signals could be received by 
sound by any one who was disposed to do 
so. This is, of course, a disadvantage 
which becomes considerable in time of war. 
Both these drawbacks will be suppressed 
by the use of the underground plant. 

The arrangement which has been 
adopted for the mast wires which will be 
stretched from the summit of the tower 
to the ground calls for a network of wires, 
which is formed of four main descending 
wires together with a set of cross wires 
which inter-connect the former. The four 
main wires will be attached at the sum- 
mit of the tower and will be brought 
down in nearly a straight line to four 
anchoring posts which will be erected on 
the ground of the Champ de Mars. These 
posts will be several metres in height and 
will have a decorative character which will 
be in keeping with the surrounding park. 
The cross wires will be lighter in size 
and the network as a whole will make a 
very effective antenna. 

When the present plant is completed 
it will be one of the most powerful, if 
not in fact the largest, which has as yet 
been erected. It will be especially devoted 
to military purposes, and as such will 
prove a valuable aid. At the same time 
we may expect to see some great distances 
covered. Just what these will be is, of 
course, unknown at present. 


——————_o@--___- 


A Basy Telephone Pay 
Station. 

The telephone pay station in the base- 
ment of the Times Building has become 
one of the busiest pay stations of the New 
York Telephone Company. It has more 
calls than any other single-position sta- 
tion, and its business is brisk from 8 a. m. 
to 1 a. M. of the following morning. 
There is an average of ninety-two calls an 
hour from the station, that is, a call and 
a half each minute during the busy times 
of the day. Often during the other hours 
there is an average of a call every minute. 
The total exceeds a quarter of a million 
calls per annum. This surprising showing 
is the outcome of only eighteen months’ 
growth. 
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SOME DEVELOPMENTS IN SYNCHRO- 
NOUS CONVERTERS.: 


BY CHARLES W. STONE. 


It is not the intention to make this 
paper a history of the development of the 
synchronous converter, but rather to 
point out some of the more important 
improvements which have been made in 
the last few years. 

In this country the synchronous con- 
verter has become practically an indispensa- 
ble piece of apparatus, some of the largest 
lighting and railroad companies being 
entirely dependent upon it. Abroad the 
conditions are different, as the motor- 
generator has been used alinost exclusively 
until within the last few years, when the 
motor converter was introduced; as is 
well known, this machine being a com- 
promise between the synchronous con- 
verter and the motor-generator. 

It may be of interest to give at this 
time some idea of the increase in capacity 
of these machines in the last ten years 
on one of the large lighting systems, as 
this will give some idea of the tremendous 
development in machines of this type. In 
1897, on the particular system in question, 
there was installed less than 1,000 kilo- 
watts total capacity, and the largest ma- 
chine was 500 kilowatts; on the same sys- 
tem in 1907, considerably over 100,000 
kilowatts were in operation, the largest 
units being 2,000 kilowatts. 

Most of the larger svstems using syn- 
chronous converters operate at twenty-five 
cycles, but during the last four or five 
years many systems using sixty cycles 
have adopted synchronous converters and 
have found them very reliable. 

I think it can be safely said that sixty- 
cycle synchronous converters, even when 
used for 600-volt railway work where the 
demands of the service are most severe, can 
be considered thoroughly reliable and suc- 
cessful, machines as large as 1,000 kilo- 
watts being in successful operation. 

The general tendency in the design of 
synchronous converters has been toward 
higher speeds, which would naturally mean 
reduction in the space occupied by them, 
lower first cost, less weight, etc. All these 
changes result in smaller buildings, cheap- 
er foundations, and consequently lower 
fixed charges. 

As an illustration of the changes that 
have been made, I shall cite one example. 
The 2,000-kilowatt, twenty-five-cycle, 250- 
volt synchronous converter as originally 
designed, operated at 115 revolutions and 


1A paper read before the American Institute of Elec- 
trical Engineers, New York, February 14. 1908. 
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had twenty-six poles. It occupied a floor 


space 190 inches by 204 inches, and the 
total weight was approximately 186,000 
pounds, whereas the newer vertical ma- 
chine is circular in form, has eightcen 
poles, and operates at 167 revolutions. 
The diameter is 182 inches, and the total 
weight about 130,000 pounds. 

Vertical Synchronous Converters—The 
vertical synchronous converter is so new 
that it seems advisable to point out some 
of its essential characteristics. The most 
novel features are in the shaft and bear- 
ings. The shaft, unlike that of the hori- 
zontal machine, is stationary; in fact it 
is nothing but a pedestal supported and 
fastened solidly to the foundations. There 
is only one bearing, which carries the en- 
tire weight of the revolving structure. 
This bearing in the first machine built 
consisted simply of two cast-iron plates, 
one of which was fastened to the top of 
the pedestal and the other being bolted to 
the spider of the armature. Oil is pumped 
up through a central hole in the pedestal 
and forced out between the cast-iron 
plates, forming arf oil film on which the 
machine revolves, making practically a 
frictionless bearing. 

In addition to the main bearing, use is 
made of the entire length of the interior of 
the spider for a guide bearing. A cast- 
iron sleeve lined with babbitt is fitted 
into the spider to form the bearing sur- 
face. As the only weight on this bearing 
is that due to the unbalancing of the 
rotating structure, the bearing should last 
indefinitely. The oil after. leaving the top 
or supporting bearing, passes along the 
pedestal (thus oiling the guide bearing) 
down to the pocket at the base of the 
machine where it is drained off and used 
over again. Since the first machine was 
built, a new type of bearing has been tried 
which gives promise of success, although 
only a few months’ experience has been 
obtained as yet. 

The top part of the bearing is bolted 
to the armature spider and is similar to 
the top of the oil-pressure bearing, except 
that another hardened steel plate is 
doweled in place on the under part of 
this casting to form the wearing surface. 
Between these steel plates is a bronze car- 
rier with a number of hardened-steel roll- 
ers placed radially, thus forming the roller 
bearing. Oil is pumped by a small low- 
pressure pump to this roller bearing and 
is drained off after passing through the 
guide bearing in exactly the same manner 
as with the oil step. 

The stationary part carries the field 
spools and is split vertically so that the 
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two halves can be drawn apart, making 
the armature accessible for inspection or 
repairs. This frame is supported on a 
number of cast-iron pedestals. 

By the above construction it will be 
noted that the field frame is entirely in- 
dependent of the rotating structure, mak- 
ing it easier to assemble the machine. 

The armature being revolved around the 
pedestal, it is not possible to obtain any 
end-play, as in a horizontal machine. Some 
means must be provided to make the wear 
on the collector rings equal; this is ac- 
complished by designing the brushes in 
such a manner as to make it possible to 
stagger them and thus cover the entire 
width of the collector rings. In addition 
there are placed on each ring some graphite 
brushes which act as lubricants. It is 
possible to walk around the machine and 
see and adjust all the brushes on both the 
commutator and the collector rings with- 
out climbing up on a bearing pedestal or 
going down into a pit, as would be neces- 
sary in a large horizontal-shaft machine. 
The bearings in the 2,000-kilowatt vertical 
machine can be taken out, inspected, and 
replaced in a little over two hours, which 
would hardly be possible in a horizonta! 
machine of the same size. 

The construction above outlined makes 
it possible to build machines occupying 
minimum floor space; in- fact it has been 
found possible in stations which have been 
laid out for 1,000-kilowatt machines, hori- 
zontal shaft of the old type, to place a 
similar number of vertical machines of 
double the capacity. 

Voltage Regulation—The next matter is 
that of voltage regulation. With a syn- 
chronous converter, as is well known, it 18 
not possible to regulate the direct voltage 
of the machine by means of the field 
rheostat, as is done with a direct-current 
generator, without changing the power- 
factor; for the ratio between the impressed 
alternating voltage and the direct voltage 
is fixed by the design of the machine. 
Hence where voltage regulation 1s neces- 
sary, as for lighting work, charging stor- 
age batteries, etc., some means of changing 
the impressed alternating voltage is neces- 
sary. 

A number of different methods have 
been used to accomplish this result, which 
I will describe briefly: 

1. On the step-down transformers used 
with the converter, taps can be placed 
either on the primary or the secondary 
side and switches used to transfer from 
one tap to another. This scheme has many 
objections and is seldom used now. If the 
taps are on the primary, oil-switches would 


February 29, 1908 


have to be used if the voltage were at all 
high. Such switches would be practically 
out of the question. If the taps are on 
the secondary, a dial-switch can be used 
but only with the smaller size machines, 
as it is difficult to build a dial-switch to 
handle large currents satisfactorily except 
at prohibitive expense. This method is 
also objectionable as it means fluctuation 
in the lights whenever the switch is moved 
to a different tap. 

2. The common way of obtaining con- 
trol of the voltage in railway work is to 
insert in the leads from the secondary of 
the transformer a reactance, thus fur- 
nishing a means of changing the im- 
pressed alternating voltage. This method, 
while simple and effective with the limited 
ranges in voltage required for such work, 
would not be applicable for large ranges 
in voltage. Too much reactance may 
cause pulsation troubles and it also has a 
bad effect on the entire system. 

3. The arrangement in most general 
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synchronous-converter armature. Alter- 
nating current is generated in this arma- 
ture and can be made to add its voltage 
to or be subtracted from the impressed 
voltage according to the direction of the 
excitation. This booster is usually placed 
between the collector rings and the main 
armature of the converter, and the taps 
from the collector rings are connected to 
equidistant points of the booster arma- 
ture; similar points on the booster arma- 
ture are connected to the synchronous- 
converter armature, thus placing the two 
in series, separate and distinct windings 
for each phase being used. 

The principal objections to such an ar- 
rangement are that here again we have 
an additional operating machine, as in the 
case of an induction regulator. Extra 
weight is added to the shaft between ils 
points of support. The ventilation of the 
converter armature and its accessibility 
are impaired. Any serious trouble with 
this smaller machine results in the dis- 


Figs. 1, 2 AND 3.—SHOWING SYNCHRONOUS CONVERTERS WITH SPLIT-POLE WINDING. 


use to-day is to connect between the sec- 
ondary leads of the transformer and the 
synchronous converter an induction regu- 
lator, by which it is possible to obtain 
almost any range of voltage within the 
capacity of the machine. This scheme of 
operation is in such general use that it 
will not be necessary to describe it in de- 
tail. The principal objection to this ar- 
rangement is that another piece of operat- 
ing machinery is used with each synchro- 
nous-converter outfit, increasing the cost, 
requiring valuable floor space and mak- 
ing it necessary to open the secondary 
leads from the transformer, a serious com- 
plication with large low-voltage machines. 

4. The next development in this line 
took place abroad, where an entirely dif- 
ferent scheme was used. A few machines 
of this type have also been built by one 
of the large manufacturing companies in 
this country. 

This method makes use of an alternat- 
ing-current booster or bucker, mounted on 
the same base with the synchronous con- 
verter. The field has the same uumber 
of poles as the converter, and the arma- 
ture is mounted on the same shaft as the 


mantling of the main synchronous con- 
verter in order to repair the small booster. 

Another way to construct such a ma- 
chine is to make it a revolving field ma- 
chine, mounting the field on an extension 
of the shaft beyond the bearing of the col- 
lector-ring end of the synchronous con- 
verter. 

As the armature is stationary, the leads 
from the secondary of the transformer are 
led directly to this winding, and from 
this winding to the collector rings of the 
synchronous converter. 

This arrangement has the twofold ad- 
vantage of being accessible, and not inter- 
fering with the ventilation or accessibility 
of the synchronous converter. This 
booster can be applied to any standard 
converter and, being overhung, it is pos- 
sible to carry a spare machine, which can 
be placed in position quickly and without 
interfering with the body of the main syn- 
chronous converter. 

5. The next development is very radical 
and is unlike any of the other schemes 
used. It was first proposed by J. L. 
Woodbridge some time ago. It has been 
known for some that the ratio of conver- 
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sion between the alternating-current and 
the direct-current sides of a synchronous 
converter could be changed by varying 
The Wood- 
bridge method makes use of this idea in 
a very simple and yet effective way. 

Fig. 1 shows a two-pole synchronous 
converter equipped in accordance with 
this idea. Each field-pole is divided into 
three sections, on each side of which are 
two windings. One of the windings on 
each section is the main shunt winding 
and the other is the regulating winding. 
All the main windings are connected in 
series and excited in the ordinary manner. 
The regulating windings, however, are 
connected differently. The windings on 
the two outer sections of all poles are 
connected in series with one another, and 
the windings of all the central sections are 
connected in series with one another, and 
these two groups are connected in series. 

The voltage of the direct-current side 
of the converter is increased by exciting 
all the outer sections in a direction to 
assist the main shunt field, and the middle 
section an equal amount in opposition to 
the main field. This condition is shown 
in Fig. 2. If both these windings are ex- 
cited in the opposite direction the direct 
voltage will be lowered. Fig. 3 shows this 
condition. 

All that is needed in this arrangement 
is a field rheostat in the regulating-field 
circuit in addition to the main-ficld rheo- 
stat ordinarily used. 

The first question that comes up with 
this scheme is what effect it has on the 
power-factor? A number of machines ar- 
ranged this way have been designed and 
placed in operation. With these ma- 
chines the power-factor can be held con- 
stant at all loads, yet all the range in 
voltage desired can be obtained. 

6. Since this method was proposed, 
another and still simpler method has been 
brought out. ‘This scheme was proposed 
by J. L. Burnham. Instead of making 
each pole with three sections and with two 
windings on each, only two sections are 
used. On cach section only one winding 
is used. The large section corresponds to 
the main shunt winding on an ordinary 
synchronous converter, while the regula- 
tion is obtained entirely by changing the 
excitation of the smaller section, exciting 
it in one direction to boost the voltage, 
and in the other to lower the voltage. 

Anti-hunting devices of many types 
have been designed and put in operation, 
most of which have been reasonably suc- 
cessful. The latest, and in many ways the 
most efficient form of,bridge, is formed 


the width of the pole-face. 
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by placing some copper rods directly 
through the face of the pole tips, al- 
though completely surrounded by the mag- 
netic material. These copper rods are all 
joined together by heavy copper rings, 
thus forming a complete squirrel-cage 
winding similar to that used on the rotor 
of an induction motor. 

These rods, being placed directly 
through the pole-face, are naturally in 
the main flux and consequently form very 
efficient dampers. 

Nothing has been said as yet about 
transformer connections to be used with 
synchronous converters. There are many 
conditions existing in different parts of 
the country which have made it advisable 
to use some special form of connection 
for the transformers, but the general prac- 
tice is to use the diametrical connection 
with all six-phase machines. This con- 
nection is particularly useful in lighting 
work as it provides a ready means for ob- 
taining a neutral. With three-phase con- 
verters the transformers are usually con- 
nected in delta. In many cases they are 
connected in Y to obtain a neutral, which 
can be done if special provision is made in 
distributing the windings in the trans- 
formers. 

—_—_——_<-@—o-____- 

First of Pennsylvania Rail- 
road Tunnels Completed. 
The first of the four tunnels which the 

Pennsylvania Railroad is building under 

the North and East rivers was completed 

on the morning of Friday, February 21, 

when one of the tubes under the Fast 

River was connected. A party of engi- 

neers walked through the tunnel from the 

Manhattan end, and the announcement 

was made that official ceremonies inci- 

dental to the completion of the tube would 
be held shortly. It is stated that trains 
may be running from New Jersey to Long 

Island within two years. The two North 

River bores were practically finished last 

year, so that now all that remains before 

irains may be operated from New Jersey 
to Long Island is to open the East River 
tubes. 

Bruce Peebles & Company, of 
Edinburgh, Scotland, in 
Trouble. 

The engineering firm of Bruce Pecbles 
& Company, of Edinburgh, Scotland, has 
called a meeting of its shareholders for 
the purpose of arranging a liquidation. 
The trouble of the firm is attributed to 
the lack of working capital. The com- 
pany has immense contracts on hand, 
notably the great Shanghai dock, and 
it recently concluded a contract of 
$10,000,000 for street railway construc- 
tion in Moscow. The directors of the 
company hope to find a method of re- 
organization. 
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Fair Play for Public Service 
Corporations. 

Milo R. Maltbie, member of the Public 
Service Commission for the First District, 
New York, made an address before the 
University of Cincinnati, on February 20, 
on “Fair Play for the Public and the 
Corporations.” Mr. Maltbie said, in part: 

“The inevitable tendency of public 
utilities toward monopoly and the futility 
of competition are now quite generally 
recognized. There are also fundamental 
reasons why the present trend will con- 
tinue. Competition means economic 
waste. The multiplication of pipes, wires, 
tracks and other fixtures in the streets 
means an increased financial outlay, upon 
which interest and dividends must be 
One company can supply an area 
with a given surface at almost one-fifth 


earned. 


of the expense for distribution that five 


companies must charge. Competition 
also means inconverfience and injury to 
the public. 

“Our experience clearly shows that mon- 
opoly control of a public utility is almost 
certain to be very beneficial to the com- 
pany, and that it may be productive of 
good to the user, and to the public gen- 
erally and to the state. But that it may 
he does not necessarily indicate that it 
will be; for the constant tendency of all 
monopolies is to appropriate as their own 
all the gains accruing from unified con- 
trol, to disregard the welfare of the public 
and to become indifferent to progress and 
the development of new processes. There 
are Instances of progressive, liberal and 
cfficient management, but the usual trend 
is distinctly in the opposite direction. 

“One of the strongest indictments 
against present conditions is that public 
service corporations are often stock-job- 
bing enterprises, that their securitics are 
sought for speculative rather than for in- 
vestment purposes. Every one knows per- 
sonally of instances where great public 
undertakings have been used merely as 
pawns in the financial game for the benefit 
of some speculator. He improved the 
property and the service if it fitted in 
with his plans, he let the plant run down 
and ignored the public if his interests hap- 
pened to lie in that direction. Some of 
the greatest scandals of our financial his- 
tory have been in the manipulation of 
public utilities. 

“The question has another side, for the 
investor needs protection not only against 
fraud, dishonesty and misrepresentation 
in corporate management, but he needs 
protection from hasty legislation, black- 
mailing schemes and popular movements 
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based upon class prejudice or. misinforma- 
tion. The public is naturally prone to go 
from one extreme to another. When it 
suddenly learns of the rottenness found 
to exist in some one corporation it as- 
sumes that all are corrupt and that all 
should be punished. In its eagerness to 
punish the guilty and to prevent the re- 
currence of the evils, it seizes the nearest 
weapon and precipitately does something 
that injures the public itself and does not 
treat the corporations as a class fairly. 
The state should set the example of justice 
and fair dealing. A proper system of 
governmental supervision will not only 
protect the public from the corporations 
but will protect the corporations from the 
dishonest schemes of unprincipled poli- 
ticians and hasty legislation. 

“These are facts which stockholders and 
corporation officials should not forget. If 
the present movement for public control 
is defeated, if present conditions continue, 
the time will come when public officials, 
legislatures and courts will be swept off 
their fect and such radical measures 
adopted that great injustice will be done. 
The people are determined to have their 
rights, and if they are not obtained in 
an orderly, fair way they will take them 
by force. Yet the public believes in fair 
dealing, and if the problem is placed 
squarely before them they will support 
whatever solution is fair to them and fair 
to the corporations. | 

“Under a proper system of govern- 
mental supervision those franchises which 
have been so immensely valuable will be- 
come of little value, for any corporation 
which operates under them will be re- 
quired to give such good service at so low 
a figure that all above a reasonable profit 
will go, not into the pockets of the stock- 
holders or the stock manipulators, but into 
the hands of the public, either through 
improved service or lower charges. There 
will then be no huge financial stake to 
play for in the game of politics and op- 
portunity will be given for the political 
parties to devote their attention to ques- 
tions of statecraft and to the improvement 
of public welfare.” 

— 0 
March Meeting of the Ameri- 
can Society of Mechanical 
Engineers. 

The March meeting of the American 
Society of Mechanical Engineers will be 
held on Tuesday evening, March 10, at 
8.15 o’clock, in the Engineering Societies 
Building. 

The meeting will be addressed by Dr. 
Charles P. Steinmetz, the subject being 
“The Steam Path of the Steam Turbine.” 
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The Opening of the Hudson 
River Tunnel System. 

The first of the Hudson & Manhattan 
Railroad Company’s tunnels under the 
Hudson River was opened to the public 
February 25. This part of the route con- 
sists of a twin-tube tunnel extending from 
‘Hoboken, N. J., to Sixth avenue and 
Nineteenth street, New York, a distance 
of nearly three miles. This section of 
the tunnel system is generally designated 
as the Morton street, or uptown, tubes. 

Passenger stations in Manhattan will be 
located as follows: Christopher and Green- 
wich streets, where connection will be 


made with the Ninth avenue elevated line; 
Christopher street and Sixth avenue, where 
connection vill be made with the Sixth 


avenue elevated, and in Sixth avenue, at 


Fourteenth,” Nineteenth, Twenty-third, 
Twenty-eighth and Thirty-third streets. 
For the present trains will run only to 
Nineteenth street and Sixth avenue. 

At the Hoboken terminal direct con- 
nection is made with the Delaware, Lacka- 
wana & Western Railroad, where all 
through and local passengers coming in 
from the West may get out of the trains 
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and descend directly to the tunnel cars 
without leaving the station. 

Eight-car trains will be run contin- 
uously through the tunnel, and the time 
between Hoboken and Nineteenth street, 
New York, will be about ten minutes. 

The cars are made entirely of steel, fire- 
proof, and are constructed upon a plan 
differing materially from any others now 
used in the Metropolitan district. They 
have large sliding side doors in the mid- 
dle, as well as at either end, and the plat- 
forms are so arranged at the terminal sta- 
tions that passengers enter and leave the 
cars at the same time. Those leaving 
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go out on one side and those entering the 
cars come in on the opposite side. All 
station platforms throughout the system 
are built on a tangent, or straight line, 
so that there is no dangerous space be- 
tween the cars and the platform. 

The doors of the cars are operated by 
compressed air, and no signal bells are used. 
When the last door in the train is securely 
closed the motorman receives an electric- 
flash signal and starts the train. The 
automatic adjustment is such that the sig- 
nal to start can not be given so long as 
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any door in the train remains open the 
fraction of an inch. The.cars are bril- 
liantly lighted and very comfortable. They 
have only side seats and are equipped with 
steel rods set vertically at frequent inter- 
vals and these aid passengers to steady 
themselves when trains are crowded. 
Throughout the system, which com- 
prises eighteen miles of under-river and 


underground railroad, the stations are de- 


signed with a view to comfort, permanency 
and beauty. Every part of the sta- 
tions is constructed either of concrete or 
metal, so that, like the cars and the tun- 
nel, there is no possibility of fire. | 
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Throughout the system the ventilation 
will be perfect. In the tubes under the 
river the atmosphere is always cool, as each 
train that goes through acts as a piston, 
forcing the air ahead of it and drawing 
in a fresh supply from the surface as it 
proceeds. In the underground section of 
the system, on either side of the river, 
the tracks run through tubes the same as 
under the river, or are separated by centre 
walls, so that the piston action upon the 
air is everywhere maintained. Under Sixth 
avenue a wall is built between.the north 
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and south-bound tracks, so that each train 
forces the air ahead of it, keeping the 
tunnel constantly filled with fresh air 
from the surface. In addition to this the 
company has installed all along the line 
apparatus for artificial ventilation which 
may at once be put into use if, for any 
reason, the tunnel or stations require an 
additional supply of fresh air. 

All of the stations thave wide, easy 
stairways, so that little effort and no 
crowding or jostling is experienced going 
in or coming out. In each of the 
ierminal stations there are separate plat- 
forms for those departing and those arriv- 
ing, so that the two tides of traffic are 
never in conflict. 

The tunnels in the Hoboken-Manhattan 
section, like those in all parts of the sys- 
tem, are made of steel rings, bolted to- 
gether and set in place as the boring 
shield, working in compressed air opens 
the way for them. The steel rings, in 
most places, are covered with a coating of 
concrete, so that the interior of the tunnel 
is smooth. The interior diameter of these 
tubes is fifteen feet and three inches. The 
depth of the tunnels below the surface of 
the Hudson River varies from sixty to 
ninety feet. In the deepest place it is 
ninety feet from the level of the water 
to the top of the rails. The depth of carth 
and rock between the roof of the tunnel 
and the water ranges from fifteen to forty 
fect, the deepest part of the river being 
on the New York side. The two tubes 
are entirely separate from each other and 
are about thirty feet apart for the greater 
part of the distance under the river. 

T'o the person not entirely familiar with 
the geography of the metropolitan dis- 
trict the new tunnel system may be most 
clearly described by dividing it into four 
sections, all of which are connected and 
also brought into direct connection with 
other principal transportation lines ‘on 
both the New York and New Jersey sides 
of the river. 

The first section, so designated because 
it is the first to be used by the public, is 
that part of the system just described and 
generally known as the north tunnels. 

The second section is the south tunnels, 
nearly completed, which extend from 
Cortlandt and Fulton streets, New York, 
to Jersey City, where a large terminal sta- 
tion has been hewn out of solid rock 
directly beneath the present structure of 
the Pennsylvania Railroad station. 

The third section is a transverse tun- 
nel running along the New Jersey shore 
of the Hudson, one and a fourth miles, 
connecting the terminal in Jersey City 
with that in Hoboken. This section is 
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one of the most important of the system 
because it taps all of the trunk and local 
transportation lines on the Jersey shore 
between the two points, and serves as an 
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continues over the tracks of the Pennsyl- 
vania road to Newark. Another spur of 
the underground system, now being con- 
structed in Manhattan, runs from Sixth 


ONE OF THE TRACK-ENDs AT THE HOBOKEN, N. J., STaTION, Hupson RIVER 
TUNNEL SYSTEM. 


important feeder to the under-river tubes. 
The principal point in this line is at the 
Erie terminal, where the tunnel station 
is nearer the train shed of the Erie than 
is the entrance to the Erie ferry. 


avenue, east under Ninth street, and will 
connect with the Interborough Rapid 
Transit Company’s subway near Astor 
place. 

One of the most interesting and im- 


- A Cross-OVER AND ENTRANCE TO THE TUBES, HUDSON RIVER TUNNEL SyYsTEM. 


The fourth section of the system is a 
branch line running from Jersey City 
to Newark. This extends underground 
through the populous district of Jersey 
City and then comes to the surface and 


portant points in the tunnel system isthe 
great twenty-two-story structure located at 
Church and Cortlandt streets, known as 
the Hudson TerminalBuildings. „From 
the traim platforms, two, stories) below the 
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street level, one may proceed by under- 
ground and under-river routes to any part 
of Greater New York, and may also make 
the start on a journey to any point in 
North America, reached by railroads. 
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a loop with platforms and approaches of 
sufficient dimensions to accommodate 
1,000 persons a minute, or 500,000 per- 
sons during the day. The building has 


fifty-two elevators and is fireproof. 


A STATION IN THE HUDSON TUNNEL SysTEM—SHOWING ALL STEEL CAR, WITH SIDE 
AND EnD Doors. 


The building will accommodate 10,000 
office tenants and will be ready for oc- 
cupancy on May 1. It is the largest office 
structure in existence, containing 18,- 


The project of building a tunnel under 
the Hudson River had its inception in 
1878, when D. C. Haskins, a civil engi- 
neer, conceived the idea of constructing 
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500,000 cubic feet, and more than twenty- 
five acres of floor space. | 

The tunnels come it under the Hudson 
River and under the great structure about 
thirty feet below the street level, forming 


a brick tunnel from Hoboken to New 
York, through which he proposed to run 
railroad trains, having a grand railroad 
terminal in the vicinity of Washington 
Square. His plan embodied simply a tun: 
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nel for the purpose of gaining access to 
New York for a terminal and did not 
contemplate the extensive system of con- 
necting lines now being completed. 

With much difficulty a company was 
formed to undertake the great work, and 
after a large sum of money had been spent 
and about 1,200 feet of tunnel built, the 
company failed and in 1880 the undertak- 
ing was temporarily abandoned. 

In 1890 another company was organ- 
ized with English capital and the con- 
tracting firm of Pearson & Son, now 
engaged in constructing the East River 
section of the Pennsylvania tunnels, re- 
sumed work where the Haskins company 
had left it. 

This company, after adding about 1,800 
feet to the part already built, also failed 
and once more the enterprise was checked. 
The original tunnel was constructed of 
brick and masonry, in the old way, but 
it was the first time compressed air had 
ever been used in horizontal work of this 
sort. As far as it went, the tunnel was 
well constructed, but it was the generally 
accepted conclusion that, with steam loco- 
motives, the tunnel, if completed, would 
have been a failure because of the accumu- 
lation of smoke and gases. At that time 
electric motors were not in use. 

In 1901 William McAdoo, who came to 
New York in 1892 to engage in the prac- 
tice of law, became interested in the proj- 
ect of rapid transit between New York 
and New Jersey, and organized a company 
to go on with the tunnel. The 3,500 feet 
of old tunnel was acquired and the tube 
finished with the steel-ring method. <A 
second parallel tube was built. These are 
the tunnels to be opened February 25, 
but to them has been added the exten- 
sion under Sixth avenue. on the New York 
side. By degrees the svstem was enlarged, 
other tunnels built, and now the work is 
nearly finished. The entire system of 
nearly twenty miles will be in operation 
during the coming summer. — 

The men who have been conspicuous in 
the work are: Walter G. Oakman, presi- 
dent of the construction company, known 
as the I{udson Companies; William G. 
McAdoo, president of the Hudson & Man- 
hattan Railroad Company, and Pliny Fisk 
and William M. Barnum, of the banking 
firm of Harvey Fisk & Sons. The engi- 
neering features were worked out by 
Charles H. Jacobs, chief engineer, and 
J. Vipond Davies, deputy chief engineer. 
During a part of the time since the work 
began as many as 6,500 men have been 
employed at one time. 

The cost of the system when fully com- 
pleted will be about $70.000,000. 

The company’s power-house at First 
and Washington streets, Jersey City, has 
been erected and the work of installing 
the apparatus is approaching completion. 
The initial installation will include two 
3,000-kilowatt —and two  6,000-kilowatt 
Curtis turbines, 
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The Transmission Lines and 
Feeders of the New York 
Central and the Public Serv- 
ice Commission. 

The New York Central & Hudson 
River Railroad Company has submitted 
to the Public Service Commission its 
answer to the petition of John H. 
O’Brien, commissioner of water supply, 
gas and electricity, of January 23, ask- 
ing that the commission compel the rail- 
road company to remove its overhead 
high-tension transmission pole line and 
conductors erected along the right of way 
from a point north of McComb’s Dam 
Bridge along the Harlem River, the Har- 
lem Ship Canal and the Hudson River to 
the city line. The answer denies most of 
the allegations in O’Brien’s petition and 
asks that the petition be dismissed. 

Commissioner O’Brien’s petition alleged 
_ that on June 9, 1906, William B. Ellison, 
then commissioner of water supply, gas 
and electricity, issued a permit to the 
company to electrify its road and that this 
permit, which was accepted by the com- 
pany, contained the following provision: 

“Nothing in this permit shall be con- 
strued as allowing or authorizing the 
erection, construction, maintenance and 
operation of a pole line, overhead trans- 
mission conductors or feeder conductors 
along the tracks or over any part of the 
territory embraced within the limits of the 
city of New York.” 

The petition also alleged that in spite 
of this provision the company had con- 
structed and is now maintaining such an 
overhead high-tension transmission . pole 
line, The answer of the railroad company 
denies the allegation of the petition that 
the commissioner of water supply “has 
cognizance and control of the use and 
_ transmission of electricity for all purposes 
within the limits of the city of New York, 
and of the construction therein of elec- 
= trical mains, conduits, conductors, sub- 
ways and of the erection of poles for the 
transmission of electricity.” The com- 
pany alleges that “the extent of the au- 
thority, if any, of the said commissioner 
of water supply, gas and electricity in the 
premises is purely a question of law, and 
that the determination of such question 
is not within the scope of the powers con- 
ferred upon the Public Service Commis- 
sion by the Public Service Commissions 
Law.” | 
The answer recites that under an agree- 
ment with the city, according to the laws 
of 1903, it was incumbent upon the com- 
pany to complete the electrification of its 
road and to cease the use of steam as a 


ELECTRICAL REVIEW 


motive power prior to, July 1, 1908, and 
that therefore the company had to use the 
utmost diligence in completing its prep- 
aration for electrical operation. 

The answer also alleges that although 
its plans were submitted to the depart- 
ment of water supply, gas and electric- 
ity on August 24, 1905, action on the 
application was not taken until June 9, 
1906, when the permit mentioned in the 
O’Brien petition was issued. In the mean- 
time the company, acting upon the be- 
lief that it had the right so to do, 
proceeded openly with the work of con- 
structing the transmission system so as 
to make it ready for the operation of 
electrical trains within the time sct by 
law. It is further alleged that by June 9, 
1906, when the permit was granted, the 
transmission lines and conductors con- 
nected therewith were substantially erect- 
ed and nearly completed, and that they 
were fully completed by July 10 of the 
same year, that trains were operated by 
electricity experimentally in the month of 
July, and that in December, 1906, elec- 
trical operation was regularly undertaken. 

The company denies the allegation that 
the overhead high-tension pole lines are 
now maintained and operated without 
legal authority and in violation of law, as 
alleged in the petition, and further al- 
leges that the city of New York permits 
the maintenance and opcration of similar 
high-tension lines by the Long Island 
Railroad in the Borough of Queens, and 
allows the maintenance and operation of 
much, more dangerous electrical trans- 
mission lines in the trolley wires main- 
tained in the boroughs of Bronx, Queens, 
Brooklyn and Richmond. 

The answer also alleges that the over- 
head pole system of the New York Cen- 
tral is the safest and best means of 
transmitting electric power, and that the 
danger from short-circuiting is minimized 
by an automatic circuit-breaking device, 
which breaks the current at the power- 
house the instant a short-circuit is estab- 
lished. It also declares that since the 
overhead transmission lines have been 
operated experience has shown that they 
are free from ordinary danger. ` 
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Extensive Maryland Electric 
Road. 

It is announced that application is to 
be made to the Maryland legislature for 
a charter authorizing the building of a 
system of electric railroads through the 
eastern shore counties of Maryland, with 
a satisfactory connection to Baltimore. 
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The road proper will start at Stevensville, 
on Kent Island, going straight east for 
about fifteen miles, where a slight detour 
of the main line is made to reach Easton. 
From this point the road will run through 
Salisbury and important towns in Talbot, 
Dorchester and Wicomico counties. The 
road then goes through Pocomoke City to 
the Virginia boundary. This covers the 
main line of the system. It is also in- 
tended to have branches reaching im- 
portant places off the main line. One of 
these will go north, touching Centreville, 
Churchill, Sudlersville, and terminating 
at Millington, in Kent County. Another 
branch of the system begins at the 
junction of the main line, and this 
branch will go to Denton. Another 
branch is proposed from Salisbury to 
Ocean City, and one from the main line 
below Salisbury to Snow Hill. The length 
of the road and its branches will be 190 
miles. The country to be traversed has 
an estimated population of 180,000. 
— 0M , 
Public Service Act Sustained 


in New York State. 


The Court of Appeals, in the Saratoga 
Gas case, has upheld the constitutionalitv 
of the Public Service Commission law in 
New York State. The appeal hinges on 
the right of the legislature to delegate its 
power to fix rates for gas and electricity, 
thus affecting the Public Service Com- 
mission. The court held that a statute 
like the one considered, to be valid, con- 
fers equal rights upon both parties—both 
the consumer and the company. The opin- 
ion is by Chief Judge Cullen, and the 
judges all concur. In the course of the 
opinion Judge Cullen says: 

“We see no reason why such power 
should be denied the legislature. The 
enormous pecuniary interest involved and 
the inherent difficulties of the problem 
would doubtless dictate great caution and 
mature. deliberation in enacting any legis- 
lation on the subject, but it seems to me 
that it should equally dictate that the 
legislation should provide the most prac- 
ticable, just and efficient solution of the 
problem. These considerations also apply 
to the case before us. 

“Tt is plain that no uniform rate of 
charges could be established that would 
be just or reasonable. To do this prop- 
erly would involve an investigation of the 
particular facts in each case. It has be- 
come impracticable for the legislature to 
discharge that duty. The most appro- 
priate method, speaking from a practical, 
not necessarily constitutional point of 
view, is the creation of a commission or 
body of experts to determine the particular 
rates.” : . 

The effect of the decision is that while 
the law’s validity is substantially upheld, 
the particular rate for gas and electricity 
fixed for Saratoga is set aside because the 
law in this connection does not give the 
companies an equal right with the con- 
sumers_to complain: 
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The Annual Dinner of the American Institute . 
of Electrical Engineers. 


Institute of Electrical Enginecrs 

was held in the grand ballroom of 
the Waldorf-Astoria, New York city, 
on the evening of February 19. At 
seven o’clock there was held in the famous 
Astor Gallery a reception by the presi- 
dent of the Institute, Henry Gordon 
Stott, and Mrs. Stott, assisted by Mr. and 
Mrs. Ralph W. Pope, Mr. and Mrs. J. J. 
Carty, Dr. and Mrs. Schuyler Skaats 
Wheeler, W. C. L. Eglin and Miss Jane 
Eglin, Mr. and Mrs. Charles L. Edgar, 
Mr. and Mrs. Percy H. Thomas. Prompt- 
ly at eight o’clock the bugle announced 
all ready for dinner and the receiving 
line formed and marched to the banquet 
room, headed by the officers and guests 
of honor. Other dinners have been marked 
by especially attractive setting, but it was 
the unanimous opinion that never before 
had the grand ballroom been so effective- 
ly and attractively decorated. The head 
table, at which were seated the guests of 
honor, was ranged along the entire end 
of the banquet room with the Stars and 
Stripes, and a great Institute shield in 
purple and gold for a background. In 
the centre and flanking each end of the 
head table was a beautifully illuminated 
electric fountain, and instead of the con- 
ventional candelabra the individual table 
lamps comprised a number of handsome 
electric stands with magnificent art-glass 
domes. Around the base of the lamps 
were clusters of smilax, interspersed with 
tiny incandescent lamps, and the entire 
apron of the table was festooned with 
smilax and twinkling lights. There were 
over three hundred present and the tables 
were arranged for parties of eight, each 
being set with an art-glass dome and 
bunch of smilax, with its tiny lamps, and 
the favors were made up of carnations 
and American Beauty roses. The sorbet 
was served in fancy boxes bearing the 
shield of the Institute, and every one pres- 
ent received a scarf or shawl pin in the 
form of a miniature incandescent lamp. 
An excellent orchestra held concert in the 
gallery overlooking the dining room, and 
a quartette of male voices rendered selec- 
tions from the popular musical comedies 
of the day. The decorations were due to 
the generosity of the New York, Chicago, 
Boston, Philadelphia and Brooklyn Edi- 
son companies, the art-glass fixtures were 
lent by Sibley & Pitman, of the Amboy 
Works, and the scarf pins and miniature 
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lamps for the decorative lighting were 
contributed by the General Electric Com- 
pany. 

At nine-thirty President Stott, who was 
also toastmaster, introduced the subject 
for discussion, and stated that this func- 
tion had been designated as the “Public- 
Service Dinner,” as exemplifying the re- 
lation of the electrical engineer to public 
service. He sketched briefly the develop- 
ment of public service in connection with 
the broader aspects of the arts and sciences, 
and showed how in the evolution of a 
broader sympathy among men the unre- 
strained privilege of the individual was 
now being curtailed and almost everything 
was passing under state control. He read 
a letter from Charles E. Hughes, governor 
of the state of New York, who regretted 
his inability to be present, and, indicating 
the broadening scope and increasing in- 
fluence of the Institute, stated that a let- 
ter had been received that day from the 
President of the United States inviting 
the president of the Institute to be pres- 
ent at a conference at the White House 
to consider the conservation of the natural 
resources of the country. 

The president then called upon Walter 
C. Kerr, president of Westinghouse, 
Church, Kerr & Company, to respond to 
the toast “The Ethics of Public Service.” 
Mr. Kerr introduced his subject with 
many anecdotes and witty references 
pointing to some of the fallacies of the 
attitude of the public mind to the sub- 
ject. Continuing, he said, in part: 

“The ethics of this whole subject is 
merely to be right. Public service is es- 
sentially a monopoly, and thus ethics must 
be based to a considerable extent on this 
premise. We may talk about competition 
all that we please, but in the last analysis 
it will be found that the evils of com- 
petition are as a rule greater than their 
benefits. For this reason we permit by 
franchise only a limited competition, and 
often we permit too much. Competition 
is a panacea to which the ignorant fly 
for help. 

“We have theoretical ethics and prac- 
tical ethics. The theoretical relate to the 
exact moasures of right and wrong; the 
practical relate to the possible and the 
impossible. 

“Tt is fallacious to undertake to do 
many a thing merely because it is right, 
when it obviously can not be practically 
accomplished. In purely mental or aca- 


demic problems, it is very well to say that 
‘When at first you don’t succeed, try, try 
avain,’ but in physical problems a definite, 
practical outcome must be accomplished 
with precision and not by trying again, 
which would only produce chaos. 

“Successful public service and good 
ethics need more practical effectiveness and 
less word painting than their critics sup- 
ply. Public service is the public’s serv- 
ice. It is and will be as good as the pub- 
lic demand; not necessarily as good as 
they talk about. 

“The real demand of the public is 
voiced not in words but in patronage, in 
willingness to pay the fair price which in- 
cludes a profit, reasonable patience which 
realizes that ‘Rome was not built in a 
day,’ disposition to go to the root of 
causes and not condemn corporations for 
the sins of the city fathers, or the lapses 
in state or national governments. I re- - 
peat that it is not in words that the 
public voices its real demands, but more 
profoundly and more accurately. It is, 
therefore, these demands without words 
that the officers of public-serving corpora- 
tions have to interpret. Ethically, there- 
fore, the public server listens to the voice 
which rings true if he would properly 
render service, and not to the vain repeti- 
tions of the impractical harangues that 
so often lead to the impression that a deaf 
ear is turned to public clamor. 

“The public server must be compelled 
to serve well. The strongest impelling 
force is the hope of gain. Fortunately, 
bad service never pays in the long run 
and good service stands a fair chance of 
profit. 

“If mistakes have been made—and there 
are many in @ developing art—thcir cost 
must eventually fall upon the public, and 
it matters little whether the cost be direct 
or indirect. As a learned judge once said: 
‘The cost of error in articles of manufac- 
ture must be distributed over the public, 
for were it not we would have no manu- 
facturers.” The equity of division of bur- 
den over the masses is too well known to 
need defense. What each man seems to 
want is not to have his share too visible 
as it comes to him. 

“Passing by all details and all differ- 
ences of opinion as regards ethics in pub- 
lic service, that thing which most cul- 
tivated will do the most good is ‘The 
Spirit of Service.” This is one of the 
weakest elements in the development: of 
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a great, hurrying, progressive community. 
The spirit of service is unselfishly doing 
something that does some one else good. 
It always pays, and when this spirit is 
sufficiently cultivated, then those who wish 
to vield publie service will be given full, 
fair and right opportunities to do it. They 
will then render in the spirit of service, 
and what they render will be appreciative- 
ly -received. This is a millennium 
thought, but it is the spirit of service which 
makes ethics and public service.” 

The next toast was on the subject of 
“The Electric Railways and the Public,” 
which was to have been responded to by 
Theodore P. Shonts, president of the In- 
terborough-Metropolitan Company. Mr. 
Shonts had gone to a great deal of trouble 
in preparing his speech, but he had been 
subjected to a great deal of strain recent- 
ly, from many causes, and was indisposed 
and unable to be present. 

The toast, “State Control of the Puhlic 
Service Corporations, Past and Present,” 
was responded to by Frank W. Stevens, 
chairman of the Public Service Commis- 
sion for the Second District (or up-state) 
of the state of New York. 

Mr. Stevens dealt very interestingly 
with the historical viewpoint of public- 
service regulation, but confined his anal- 
ysis of the subject principally to those 
matters which appertained to steam rail- 
roads in the state of New York. Public 
service corporations and methods of de- 
veloping and controlling them in New 
York state have been confined to the last 
eighty years. He divided the history of 
state control of railroads into four great 
periods: The first period, from 1826 until 
between 1848 and 1850; the second period, 
from 1850 until 1883; the third period, 
from 1883 until 1907; and the fourth 
period, from July 1, 1907, down to the 
present time. During the first period 
there were no gencral corporations laws, 
authorization being secured by direct act 
of the legislature in every case. There 
Was no experience upon which to base state 
control, and Mr. Stevens cited many of 
the absurd restrictions under which the 
early steam railroads operated. In the 
charter of the Mohawk & Hudson Railroad 
this clause appeared: “That at no time 
during the existence of this corporation 
the tolls and charges thus fixed, regulated 
and received for transportation shall ex- 
ceed the amount of the tolls and duties, 
_ together with the charges of freight to 
which the property is subjected, the cost 
of transportation on the Erie Canal at 
or before the passing of this act.” In 
other words the railroads were to be held 
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down to transporting property as cheaply 
as canal transportation. The Geneva & 
Canandaigua Railroad, in its charter of 
1828, was authorized “to collect from all 
persons using or traveling upon said rail- 
road such tolls not exceeding in the ag- 
gregate fourteen per cent upon the cap- 
ital stock, as may be reasonable and neces- 
sary.” There was no provision as to what 
they should do after thev had collected 
this fourteen per cent. The charter of 
the New York & Erie Railroad, the pre- 
decessor, far removed, of the present Erie 
system, in its charter, passed in 1832, was 
forbidden to “at any point connect the 
said single, double or treble railroad or 
ways with any railroad of the state of 
Pennsylvania or New Jersey, or leading 
into either of the said two states, without 
the consent of the legislature of this state, 
on pain of forfeiting the powers and priv- 
ileges conferred by this Act.” The first 
general law covering the incorporation of 
railroads in the state of New York was 
passed in 1848, and was in many respects 
like the general railroad law of 1850, but 
they were not quite ready to invest the 
power of eminent domain in the railroads. 
This lasted until 1850, when the general 
railroad law of the state of New York was 
enacted which has existed with certain 
modifications and amendments until the 
present time. This general law sought to 
give the fullest freedom for competition, 
as the experience of mankind had not de- 
veloped essential monopolies, and it was 
believed that every problem of managing 
the railroads would be solved by giving full 
play to the spirit of competition, Con- 
tinuing, Mr. Stevens said: 

‘Whether that system of dealing with 
corporations will succeed or not can be 
ascertained by viewing their history in 
the state of New York during the sub- 
sequent thirty years and the experience 
which was had in this state, demonstrating 
that it did not work to the advantage of 
the public and that the evils connected 
with the system were simply enormous and 
unendurable. Competition could not exist 
upon railroads. It may exist between one 
or two competing points, but the greater 
number of the places on a railroad are 
non-competitive, and the result was that 
competition excited destructive competi- 
tion between the railroads and the ruin of 
the railroads themselves so far as the com- 
peting points are concerned. The losses 
upon the business to competitive points 
were attempted to be recouped by excess- 
ive charges on business arising at non- 
competitive points. In addition to that, 
the absolute lack of control of capitaliza- 


357 


tion permitted stock schemers and stock 
jobbers to over-capitalize the roads, and 
the railroads were wrecked by this bad 
control of them and the stockholders lost 
their money over and over again. 

“T need not dwell on this history, but 
simply allude to it, and it culminated in 
such a state of affairs, such a discrimina- 
tion, against which the public had no 
recourse whatsoever, that in the 70’s the 
Granger agitation in the West occurred, 
and the Granger laws of the early 70's 
were passed in various parts of the coun- 
trv, and the state of New York had an 
extensive investigation by its legislature, 
called the Hepburn investigation, because 
A. B. Hepburn was the chairman of the 
committee, and that resulted in the estab- 
lishment finally in 1883 of the Railroad 
Commission, and the period of entire free- 
dom was over then and there forever. 

“Now, when the commission of 1883 


‘was established in this state, it was made 


chiefly an advisory commission. It was 
not given any powers except in a few 
particulars. It was not able to control 
—it could suggest, advise and sometimes 
apply to the attorney-general and bring 
an action in court. It was organized, the 
people, believed, upon a wrong basis, and 
its powers were extended from time to 
time, so that after the building of the 
West Shore Railroad, and about 1889 in 
consequence of the building of that road 
as a competitor to the New York Central, 
the power was conferred upon the com- 
mission to say whether or not a new rail- 
road corporation should exist; in other 
words, there could be no railroad corpora- 
tion organized to operate a railroad with- 
out a certificate of public convenience 
and necessity. Then, again, the powers of 
the commission were enlarged in regard 
to the elimination of grade crossings and 
a variety of similar matters, but the gen- 
eral opinion of the people was that there 
was not sufficient power in the commis- 
sion—that the matters which needed regu- 
lating by something outside the railroads 
were so numerous and great that there 
must be a power adequate to deal with 
them, and it was this consideration, which 
I can not enlarge on, but can only briefly 
advert to, which led to the passage of the 
Public Service Commission law and which 
took effect on July 1 last. 

“Granting that the public service cor- 
porations should be controlled and regu- 
lated, in one particular or many, the ques- 
tion arises at once: Can it be done ef- 
fectually by the legislature? Now, it can 
not be done—evervbody agrees to that— 
the legislature is not organized to-invess 
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tigate individual questions. It meets for 
the purpose of passing general acts, and 
must trust to some other power to enforce 
these acts, while the regulation of public 
service corporations demands that some 
one should pay attention to the business 
every minute, and investigate and remedy 
specific troubles wherever they may re- 
quire correction. So it was determined 
that the powers of regulation should be 
conferred upon the commission. Now, 
there was a legal question which arose 
as to whether these powers of regulation 
were legislative powers or not, and the 
constitution of the state of New York 
lays down what is a fundamental proposi- 
tion in Amcrican law—that the legislative 
power shall be vested in the legislature 
and the legislature can not delegate legis- 
lative power except in such manner and 
under such circumstances as it may be 
authorized to do by the constitution, and 


so it was claimed that the rate-making | 


power, for instance, was the legislative 
power and that power could not be del- 
egated any more than the legislature 
could delegate to the commission the power 
to say that such and such a thing should 
be a crime, or any other act which is 
purely legislative in its character. That 
question has been under discussion 
throughout the United States ever since 
1876. It has been before the courts one 
way and another a variety of times; it 
has been contested bitterly, and it has 
recently been decided in this state, and 
the decision so far as this state is con- 
cerned as to whether the exercise of its 
powers is legislative or administrative has 
been settled by the Court of Appeals this 
week in favor of the proposition that 
these powers can be exercised by a com- 
mission, including the law-making power, 
and that is now the law of the state be- 
yond any question, according to the de- 
cision this week. 

“What is the principle which underlies 
this legislation? Everything relating to 
governmental matters should be supported 
on just principles, and what is the prin- 
ciple which justifies a commission, which 
justifies this public regulation? It is just 
the same principle which justifies every 
law which is passed by the legislature, 
which is in any manner enacted for our 
guidance and control. Everything that 
an individual has, from his pocketbook to 
his life, is absolutely at the control of the 
public whenever the public demands it. 
The public does not hesitate to take a 
man’s life. It simply demands that there 
shall be an adequate cause for it and it 
regulates carefully the procedure by which 
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that life shall be taken. The public takes 
a man’s property unhesitatingly, as you 
have discovered when you pay your taxes. 
It simply regulates the procedure by which 
that property is taken and the reason for 
which it shall be taken. There is nothing, 
absolutely, under our system of jurispru- 
drence, and it could not well be otherwise, 
to which a man has an absolute right, 
which he can hold and call his own, which 
can not be taken from him, from his life 
down, when the public believes that it is 
necessary, and that the interests of organ- 
ized society are best subserved by taking 
that away from him. That is the prin- 
ciple. It is the principle of legislation, 
and the principle upon which society and 
law are organized in this country. When- 
ever the public, the organized society of 
the land, discovers a thing is injurious to 
it, in the long run it is bound as a matter 
of self-preservation to end that thing in a 
decent and orderly way, without violence, 
but it will sooner or later stop it and end 
it if it can find the way to do it, and so 
the control of public corporations depends 
upon just this principle and this alone; 
whatever the corporations do if left un- 
controlled, which is wrong, must be 
stopped, and those measures must be 
adopted which will best stop these things 
and eradicate these evils. 

“It is not designed by public service 
laws to make the members of the com- 
mission a board of directors to manage the 
business of a corporation. It would be 
futile to try it. In the Second District 
of this state there are between six hundred 
and seven hundred corporations subject to 
the supervision and jurisdiction of the 
commission. We represent a population 
in our district of between four and five 
millions, and they represent a capitaliza- 
tion, all told, of about $2,500,000,000. 
A board, whether composed of five men or 
fifty men, could not undertake to regulate 
all these different corporations. All they 
can do, and all they ought to try to do, is 
to cut off excresences, remove evils and 
abuses, and being created for the purpose 
of stopping abuses, to create no abuscs 
themselves; being created to stop injus- 
tice, they do no injustice, but to be emi- 
nently fair to everybody and to secure a 
fair deal and equal rights to all mankind 
under their supervision.” 

Charles R. Huntley, president of the 
Buffalo (N.Y.) General Electric Company, 
responded to the toast, “The Electric 
Lighting Companies and the Public.” Mr. 
Huntley said: | 

“I am especially pleased to know that 
the chairman of the Public Service Com- 
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mission of the Second District is a guest : 
of honor with such distinguished asso- 
ciates. His presence not only attests the 1 
existence and activity of the commission ' 
of which he is chairman, but reminds me 
also that what I proposed and earnestly 

advocated as long ago as 1895 at last has ; 
come to pass. Not that I would arrogate l 


to myself the glory of creating this com- 


mission. Far from it. But years ago I i 
saw the need for it, saw it from the view- ; 
point of ihe electric compauies as well as i 
from the standpoint of the people. I sug- | 
gested and urged at that time the creation : 
of a commission in this state similar to the y 
Massachusetts commission, which has ac- 
complished so much for our neighboring 
commonwealth and has been a benefit alike 
to the companies and to the people. The : 
suggestion went unheeded then, but I am i 
delighted to see its realization now. ' 

“The subject allotted to me to-night af- i 
fords excellent opportunity to demonstrate j 
my meaning. Around the business of elec- 
tricity or electrical development hovers an 
air of mystery in the public mind. It 
may have had its inception in the magic 
or miracle by which invisible energy is 
developed, harnessed and utilized. But 
whatever the reason the fact remains that 
the popular idea surrounds electrical in- 
dustry with mystery and regards electrical ‘ 
energy as a creation without cost rather i 
than as a product manufactured under i 
permanent fixed charges and expense. 

“It seems to me the sooner this er- 
roneous idea is banished the better. The 
electric company is a manufacturer pre- 
ciscly as a company that makes any other ) 
commodity. It does not have its product i 
to stand on shelves in a store or carry 
around the country in job lots or sample 
cases—for its product is invisible until 
applied, and even then the result of the 
product alone may be seen by the eye. 
An electric company builds its plant, in- 
stalls its machinery, buys its coal, lights 
its fires, and manufactures its product 
just as any other manufacturing industry 
does. It manufactures watts of energy as 
another manufacturer makes pairs of shoes . 
or sewing machines or textile fabrics. It , 
has a first cost of production just as any i 
other manufacturing business. Its plant 
is subject to depreciation, to wear and tear 
and to the necessity of keeping pace 
with the latest development and invention. 

“An electric company handles a per- 
ishable product. Improperly handled it s 
dissipates into nothingness. This com- i 
modity represents a cost that can not be $ 
merged into mystery or ignored by a mere j 
erroneous idea of magic. The fact that 
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it is a public service company brings upon 
the manufacturer criticism far beyond that 
of any private company. It is expecte.| 
to please all of the people all of the time 
—whereas all of the people never are of 
one mind at any time. It is subjected 
to sincere and insincere opposition and 
finds among its critics not only the un- 
wise but the overwise. 

“I believe our people are fair and when 
they understand the facts they do not 
willingly work harsh injustice. The dan- 
ger lies in the lack of knowing the facts. 
Ignorant criticism, no matter how sincere 
it may be, is futile. The public, not 
knowing the full esential details, may have 
come to look askance at many public serv- 
ice companies. The companies in turn 
may-have been more reticent and reluc- 
tant to discuss the details of their business 
in the face of suspicious or hostile, ma- 
licious criticism. 

“Right here is where the Public Service 
Commission steps into the breach. On 
the one hand it can learn the details of 
the business of electric companies. It can 
get absolute facts. It can point out any 
conditions requiring remedy or improve- 
ment, and require such to be made. It 
can ascertain for itself the cost of manu- 
facturing the energy which these com- 
panies market in the business of electric 
distribution. It can sce at first hand the 
items of plant, maintenance, distribution, 
operation, depreciation, obsolescence and 
taxation. It can invoke the aid of those 
who are well equipped technically in the 
art and reinforced by years of experience. 
All this it can do on the electric com- 
panies’ part. On the other hand it can 
tell the people just what the facts are, it 
can dispel erroneous ideas in the public 


| mind and correct mistaken notions in the 


popular viewpoint. It can work exact jus- 
tice, protecting the people from any in- 
Justice on the part of the companies, and 
protecting the companies from any wrong- 
ful criticism, misguided clamor or gross 
injustice on the part of the people. 

“With this knowledge at hand, grad- 
ually the manufacturer and the consumer 
—the electric company and the citizen— 
will come to mutually understand the full 
facts, and when that is done I am con- 
fident that most of the troubles that now 
harass any electric company will be at an 
end. 

“Yielding to unjust clamor, due to fail- 
ure to know the facts or to a deliberate 
disregard of them, will not hasten the day ; 
but patient perseverance along the lines of 
duty, observing the highest standards of 
business ethics, and with faithful regard 
to the rights of investors and the interests 
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of the people, will aid immensely in the 
work. 

“We should educate the people to the 
possibilities of the companies product. 
Energy is the essence of modern develop- 
ment. Power is the most potent factor in 
the whole world of industry and toil to- 
day. It is man’s substitute, won from 
the realms of mystery to do the labor of 
his hands, to light his streets, to light his 
home, to run his mills, to operate his trol- 
ley cars, to print his newspapers, to turn 
the wheels of industry—in short to lift 
from off his shoulders the load of toil 
and in its own invisible might perform 
the tasks of mankind so far as power and 
strength and ertia are able to do. Whether 
it springs from a cataract or from a coal 
mine, it costs from the moment its pro- 
duction begins, and it costs throughout its 
transmission until it dies away with its 
labor done. 

“Therefore, let us diffuse not only elec- 
tric power and light for public places and 
private homes, but let us also diffuse 
educative light in the popular mind and 
the intellect of the individual. Ignorance 
is mental darkness. Knowledge is not only 
power but light. ‘Let there be light is 
a motto as old as the world and with a 
significance as new as the latest thought 
uttered here to-night. For the blackest 
darkness in history has yielded to a ray 
of light and the future of electric com- 
panies will brighten precisely as the dark- 
ness of popular ignorance yields to the 
light of a common-sense knowledge found- 
ed upon a full possession of the facts.” 

The toast “The Technical Press and 
the Public” was responded to by T. Com- 
merford Martin, who said, in part: 

“The technical Journal has but one aim, 
but one commission, in life, and that is 
to cultivate the truth and to give the facts, 
and it serves the interests of both its 
public and the publie by telling its publie 
how to improve its service to the other 
public. I regard it as a great injustice 
and a great misfortune that the technical 
press can not reach a larger proportion 
of the greater public in order to correct 
the injury that is thus done to the public 
utility corporations, and more particularly 
to the technical staffs which serve them 
and which underlie their every operation. 
Discontent is fostered with our methods, 
our motives and our apparatus, and dis- 
content is focused in every possible man- 
ner upon the accidental poor working of 
five minutes in the twenty-four hours and 
the utter disregard of loyal, faithful, self- 
devoted, sacrificing service during the 
other twenty-three hours and fifty-five 
minutes.” 
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President Stott announced that Dr. 
Charles P. Steinmetz, who was to have 
responded to the toast, “The Engineer 
and the Public,” was indisposed and un- 
able to be present. He then called for 
a vote of thanks to the dinner commit- 
tee and the companies which had assisted 
with the decorations and souvenirs, and 
the “Public-Service Dinner” passed into 
history. 

Same eee 
National Electric Light 
Association. 

A meeting of the executive committee 
of the National Electric Light Association 
was held at the office of the association 
in New York city, on Thursday, February 
20. The following members of the com- 
mittee were present: Dudley Farrand, 
president; W. C. L. Eglin, first vice-presi- 
dent; Arthur Williams, Charles L. Edgar, 
Charles R. Huntley, Louis A. Ferguson, 
Frank M. Tait, A. J. DeCamp, and W. W. 
Freeman, secretary. The details of the 
Chicago meeting were taken up and de- 
cided upon. Frank H. Gale and Walter 
Neumuller, chairman and secretary, re- 
spectively, of the exhibition committee, 
presented the plans of that committee, 
which were approved. A number of im- 
portant matters bearing upon the work of 
the association were considered, and sat- 
isfaction was expressed regarding the prog- 
ress made in various ways since the last 
meeting. Applications for membership 
from thirty Class A members and twenty- 
three Class B members were approved. ` 

— —r0 


The Nebraska Eiectrical 
Association. 


At a meeting of the executive committee 
of the Nebraska Electrical Association 
held at Lincoln, Neb., on February 19, it 
was decided to hold the annual meeting 
of the association in Omaha on April 15 
and 16. This change has been made to 
bring about the meeting during the week 
of the Omaha Electrical Show, which is 
to be held in Omaha, at the Auditorium, 
from April 13 to April 18. William Brad- 
ford, of Lincoln, is secretary of the asso- 
ciation, and L. E. Watson, of the Beatrice 
Electric Company, is chairman of the pro- 
gramme committee. 

— 0 


American Electrochemical 
Society. 

It is announced that the spring mecting 
of the American Electrochemical Society 
will be held in Albany, N. Y., on April 30, 
May 1 and 2. The place selected offers 
many attractions for a meeting, and the 
proximity to ‘Troy, Schenectady and some 
Important water power sites offers oppor- 
tunity for—interesting excursions. The 
programme for this, meeting has not yet 
been prepared. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE | 


Metallic Filaments and Revision of 
Tariffs. 

The conclusion is given here to a some- 
what detailed study of the effect of the 
new high-efficiency lamps on the central 
station business. It is shown that as these 
lamps come into general use the output 
of the station must necessarily be af- 
fected. Various plans for compensating 
for the loss in the station which must re- 
sult are discussed, the following being the 
general conclusion. From a table showing 
the revenues to the gas and electric com- 
panies of Great Britain figures are taken 
which show that the former do about six 
times as much business as the latter, while 
there are about eight consumers of gas to 
one of electricity. The electrical com- 
panies of Great Britain are therefore 
doing only fifteen per cent of the hghting 
business. If the metallic filament comes 
in, these companies must do, at the least, 
fifty per cent of the lighting business. 
Taking all things into consideration, it is 
thought that the metallic filament is not 
a catastrophe for the central station engi- 
neer, although it may be for the gas com- 
panies. The electrical companies are fac- 
ing a crisis. They have struggled heroic- 
ally against gas all these years under a 
heavy handicap. Now the time has come 
when the handicap is revised, and it is 
believed that the electrical companies will 
get the lighting business. This will, of 
course, be at the expense of the gas com- 
panies, but the latter still have a large 
scope for increase in the heating and cook- 
ing business.—A bstracted from Electrical 
Times (London), February 6. 

< 


inductance Measurements. 


Some special arrangements for measur- 
ing inductance are discussed here by Al- 
bert Campbell. These arrangements are 
supplementary to a more general paper 
presented recently before the Physical 
Society of London. If the unknown self- 
inductance is less than twice the value of 
the highest reading of the-variable mutual 
inductance, the method of equal arms is 
available; but when it is greater than 
this it is convenient to connect the fixed 
coils of the variable mutual inductance 
in one arm of the bridge while the alter- 
nating current of the supply is taken 


For com- 


through the adjustable coils. 
paring coils of nearly equal self-induct- 
ance it is important that they should be 
placed so that there is no magnetic leak- 
age between them and the standard. This 
condition is fulfilled in the ordinary Max- 


well bridge arrangement. Maxwell’s 
method of comparing two mutual induct- 
ances is applicable to a single primary 
coil having two secondaries. The case is 
different when there are two separate 
primary coils. If, however, the positions 
of galvanometer and the source were in- 
terchanged, the formulas for the Maxwell 
bridge still hold and a satisfactory ar- 
rangement is obtained. For measuring 
capacity a variable mutual inductance 
standard used in Carey Foster's method is 
convenient for all capacities and is fairly 
accurate. For testing the exact equality 
of mutual inductances, the following de- 
vices are useful. The primary coil is 
made of relatively large diameter, while 
the secondary consists of another coil out- 
side it in series with a small coil con- 
centric with the others. The addition of 
a single turn to the winding of a small 
coil makes such a small change in the in- 
ductance that the value can be easily set 
with accuracy.—-lbstracted from The 
Electrician (London), February 7. 
< 
Single-Phase Electric Railways. 


Although a good deal of information 
appears from time to time describing the 
application of the single-phase railway 
system, nowhere has there appeared a com- 
prehensive statement of what has actually 
been accomplished. It is to furnish this 
lapse that M. N. Blakemore has prepared 
this summary. This shows one of the 
newer phases of electrical development. 
In fact, it shows that one company alone 
has filled orders for more than fifty loco- 
motives, of which considerably more than 
half were adapted for both alternating 
and direct current. A table is given show- 
ing what installations have already been 
made, the length of miles electrified, the 
number and type of equipment and the 
tvpe of control. This table also includes 
those roads under construction but not 
yet in operation. A summary of this 
shows that twenty-eight roads have been 
or are being equipped with the single- 


phase system. The total mileage of these 
is 966, of which 692 are in operation. 
(One important road has since been put 
in service.) The total number of cars for 
these roads is 240 and the number of 
locomotives fifty-seven. The total horse- 
power of these motors is 137,400. This 
table does not include certain special loco- 
motives, such as the 135-ton locomotive 
constructed for the Westinghouse Works, 
and the seventy-ton, fifteen-cycle locomo- 
tive which is now being tested by the 
Pennsylvania Railroad. All of these in- 
stallations are operated from a single 
catenary trolley with the exception of the 
New Haven road. A pantagraph trolley 
is almost entirely used in this country, 
although the sliding-bow trolley has been 
used. This, it is said, is not as satis- 
factory as the other, as it does not follow 
so easily the varying heights of the wire. 
The mileage given in the summary is that 
of system and not that of the tracks— 
Abstracted from the Electric Journal 
(Pittsburg), February. 
< 
Vertical-Shaft Motors. 


A description is given here of a line of 
Dutch motors constructed by the Electro- 
technische Industries of Slikkerveer, Hol- 
land, which are interesting, since they run 
in a vertical position and make use of ball 
bearings. The type of design varies some- 
what, according to the purpose for which 
the motor is intended. One motor de- 
scribed, rated at ten horse-power, is à 
direct-current machine suspended from a 
ball bearing at the upper end of the shaft 
and guided by an ordinary sleeve bearing 
at the lower end, the latter being of 
peculiar design, This motor is intended 
for driving a centrifugal pump, to which 
it is directly connected by a coupling in 
the lower end of the shaft. The lower 
hearing is interesting, since it is inverted; 
that is to say, a sleeve on the motor axle 
fits over a corresponding sleeve on the 
motor casing. This has been done i 
order to enable the bearings to run in oll 
and yet prevent any oil from getting into 
the machine. Another motor intended for 
driving a centrifugal dryer has a ball bear- 
ing at the lower-end of the shaft; this 1$ 
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a thrust bearing. ‘The upper end of the 
shaft is guided also by a ball bearing, this 
being of the inverted type, thus prevent- 
ing any oil from getting into the motor. 
This machine drives through a pulley on 
the upper end of the shaft. Another mo- 
tor, rated at sixty horse-power, is designed 
for driving centrifugal pumps at 900 
revolutions a minute. This motor also is 
provided with ball bearings, the weight 
being borne by the lower bearing. It 
drives through the lower end of the shaft. 
These motors in the shop are generally 
tested lving on their sides, as this is most 
convenient. The vertical type has some 
advantages, and in particular it is conve- 
nient for inspecting the commutator and 
brushes, doors being provided in the cas- 
ing for this purpose.—A bstracled from the 
Electrical Review (London), February 7. 
< 
The Berry Series-Transiormer Switch 
for Saving Light-Load Losses. 

A description is given here of a system 
of distribution devised in order to reduce 
the no-load transformer losses during 
hours of light load. In this it is not 
attempted to save the transformer losses 
entirely, but during periods of light load 
a small transformer, with its correspond- 
ingly decreased losses, is automatically 
substituted for the larger transformer 
necessary to supply the load during aver- 
age working conditions. The system is 
due to A. F. Berry, and in brief consists 
in connecting the primaries and second- 
aries of the two transformers permanently 
in serjes. For example, in a substation 
a 100-kilowatt transformer is con- 
nected in series with a ten-kilowatt trans- 
former, the primaries and secondaries of 
both being permanently connected. An 
automatic switch is then installed, con- 
trolled by a relay placed in the main cir- 
cuit, which, when the loading reaches a 
certain point, short-circuits both the 
primary and secondary of the smaller 
transformer, thus throwing it out of serv- 
ice. The ratio of the windings of the 
large and small transformer is such that 
when the two are working in series the 
magnetizing current flowing through the 
circuit will not carry the induction in the 
large transformer up to the steep part of 
the magnetization current, hence the core 
losses of the large transformer are small, 
so that practically the only loss occurring 
is that due to the smaller transformer. 
As the load comes on, however, the 
smaller machine is short-circuited so that 
the necessary magnetizing current may 
flow through the larger apparatus. The 
controlling switch is operated by two 
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solenoids, each excited through a switch 
controlled by the relay in the primary cir- 
cuit which was mentioned before. A rock- 
ing switch is also provided which auto- 
matically throws out the relay switch after 
it has operated. To provide for the con- 
tingency which might arise should the 
small transformer be disabled, a fuse is 
placed in the circuit of the latter arranged 
so that when it burns out it will break 
a silk thread, drop a weight and operate 
the throw-over switch, thus bringing the 
larger transformer into service. The sys- 
tem has been tried in several instances 
abroad, and it was found that the saving 
was considerable, as was shown in one case 
by the reduction in the temperature of 
the transformer substation at Hammer- 
smith, London, the temperature being 
lowered from ninety-six degrees Fahren- 
heit to sixty-eight. Similar equipments 
are now in operation at Croydon, Read- 
ing, Scarborough, Wakefield, Bradford, 
Newcastle and several other places in 
England.—A bstracted from Electrical 
Engineering (London), February. 
< 
Inductance in Parallel Wires. 


A problem of considerable importance 
to the practical engineer or physicist is 


that of calculating the effective self-in-. 


duction of a circuit consisting of two par- 
allel wires, one being the return of the 
other. When the wires are not very close 
together, says J. W. Nicholson, and the 
current is either steady or alternating 


slowly, satisfactory results are given by 
2 


the following formula: + = 2 log 3 + 


+ (m + m), where L is the self-induc- 


tion of a length J, c the distance between 
the wires which have radii ab and per- 
meabilities m, me But if the current 
oscillates rapidly this formula fails to give 
even approximately correct results. In 
many practical problems, such as the meas- 
uring of small inductances, it is neces- 
sary to employ long leads and keep them 
at a considerable distance from the bridge 
and other circuits, and a knowledge of the 
self-induction in these leads is very de- 
sirable. The following expression gives 
good results if the two wires be of 
sal L c 4p 

equal radiation: T 4 log oe es 
ber x ber' + — bei x bev x 
ber at + (berz) ` 
ber xand bei z are the functions intro- 


duced by Lord Kelvin. If a be the 
r 


In this equation 


frequency of alternation per second and o 
the specific resistance ofa wire and pits per- 
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meabilitv, then z = 2 a 4 


formula, passing naturally into the former 
when the frequency is small, becomes less 
accurate as the distance between the wires 
decreases and the frequency or radius of 
the wire increases. It is subject to an 
error of not more than one per cent, and 
the distance between the wires is ten times 
the radius of the wire and four per cent of 
the distance is five times the radius of a 
wire. The error is about ten per cent 
when the wires are separated by three 
times their radius. This is usually close 
enough for experimental purposes. The 
other sources of error under practical con- 
ditions seldom give rise to an error of 
more than one-tenth per cent.—ADbstract- 
ed from Nature (London), January 30. 
—— aea 
Telephone Progress During 
the Past Year. 

A brief review of the telephone progress 
in Europe during the past year is given 
by B. S. Cohen in the Electrician (Lon- 
don) for February 7. Statistics for the 
United Kingdom show that the growth 


‘there is of a geometrical nature. The 


National Telephone Company opened 152 
new exchanges and bought in five. This 
company now has over 447,000 telephone 
stations in Great Britain, showing an in- 
crease of about 44,000 over 1906. These 
stations are connected through 1,437 ex- 
changes. This company has fifty-eight 
exchanges in London and over 100,000 
stations there. 

The British Post-Office at the end of 
March of last year had 41,236 stations in 
London, making in all over 140,000 in- 
struments in that city. 

The National Telephone Company has 
extended its underground system con- 
siderably and has now 1,700 miles of 
trenches in which are about 350,000 cir- 
cult-miles of lead-covered cable. The in- 
crease during the past year was 33,000 
circuit-miles. This company also rents 
40,000 circuit-miles from the British 
Post-Office. 

The measured rate of service is com- 
ing into greater favor in Great Britain 
and other systems of charging are rapidly 
disappearing. This experience is being 
shared by other European cities. The 
measured rate was applied compulsorily 
in Austria at the commencement of 1907, 
and although there was some indignation 
at first, new connections to the system are 
being rapidly made. 

Improved transmission by means of the 
loaded line is being rapidly introduced. 
The National Telephone Company of 
Great Britain has now 581 circuit-miles 
of trunk junctions constructed in this 
way. The British Post-Office is also try- 
ing the system. 
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Multiple Luminous Arc 
| Lamps. 

The General Electric Company, Sche- 
nectady, N. Y., has placed on the market 
a luminous arc lamp for operation in 
multiple on direct-current circuits of 100 
to 125 volts. This lamp was described in 
the issue of the ELECTRICAL REVIEW for 
December 28, 1907. 

The upper or positive electrode consists 
of a drop forging of copper. With a large 
volume of copper and a large radiating 
surface it is possible to keep this electrode 
at a low temperature. This condition, 
together with the peculiar characteristics 
of the luminous arc, results in a slow 
wearing away of the copper. The copper 
electrode in a four-ampere lamp will re- 
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PHOTOMETRIC MEASUREMENT OF SEVERAL 
Arc Liaut SOURCES. 


quire renewal after 1,800 hours’ opera- 
tion, or with an average burning of five 
hours per day will last about one year. 
The lower electrode, which is responsible 
for the flaming characteristic of this lamp, 
is an iron tube about three-quarters of an 
inch in diameter filled with a prepared 
composition. One electrode only is used 
at each trimming, with a life of about 150 
hours. 

. The accompanying illustration shows a 
comparison of photometric measurements 
of a five-ampere, direct-current enclosed 
arc; a 7.o-ampere, alternating-current en- 
closed arc, and a four-ampere magnetite 


arc. Even with the decreased wattage the 
increased candle-power, as shown by the 
outer curve, is noticeable. The character- 
istic distribution of the luminous arc, 
with its maximum intensity near the hori- 
zontal, is well known. This natural dis- 
tribution can be changed to meet other 
street-lighting requirements by the use of 
correctly designed reflectors. 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Westinghouse 
Portable Lathe for Locomo- 
tive Repair Shops. 

The flexibility of electric motor drive 
has brought into use several types of con- 
venient and labor-saving portable ma- 
chines. A notable example is the portable 
bolt-turning lathe designed for use in 
locomotive repair shops. The illustration 
shows a lathe made for this purpose by 


the Williams & Wilson Company, of Mon- 


treal, Canada, equipped with a Westing- 
house motor. The unit is compact in 


Motor-Driven 


per minute of the spindle. Direct-current 


‘motor applications are equally successful. 


The current supply is afforded by flex- 
ible cable connection to plugs located at 
convenient intervals. A simple and con- 
venient connecting plug is made for the 
purpose. The advantage of using a ma- 
chine of this type in work requiring the 
turning of each individual bolt to the 
proper size is readily apparent. It both 
obviates the necessity of innumerable 
trips to and from the machine shop and 
the consequent loss of time, and permits 


WESTINGHOUSE MoTor-DRIVEN PORTABLE LATHE FOR LOCOMOTIVE REPAIR SHOP WORK. 


design and is mounted on wheels. It can 
be lifted by a crane and placed beside an 
erecting pit, and then shifted as desired 
by hand. When in working position the 
machine rests on the two rear wheels and 
the front legs. To move it, the legs are 
lifted from the floor, and ‘the front wheel 
is brought into contact with it by simply 
lowering the handle, which acts as a lever. 

The motor which operates the machine 
in the illustration is of the well-known 
Westinghouse induction type, two horse- 
power, 1,700 revolutions per minute. It 
is connected through a friction clutch pro- 
viding for either 200 or 400 revolutions 


the mechanic to carry on his work with- 
out interruption, 

When not in use the machine can be 
moved to a point in the shop where it will 
be out of the way of the workmen. When 
not in use for the purpose designed it be- 
comes a valuable and convenient auxiliary 
to the machine-shop equipment. 


— 0 
Fire in Plant of Electric 
Cable Company. 


Fire in the plant of the Electric i 
Company, Bridgeport, Ct., caused & Ti 
of about $70,000. One of the two a 
ings of the company was affected. s 
mediate steps have been taken to res 
full facilities. 
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An Important Telephone 
Cable Invention. 


The increasing use of lead-covered 
cable by telephone companies all over the 
United States has brought about a con- 
siderable increase in the work required 
in wiring, by reason of the larger number 
of taps and splices which are made neces- 
sary in underground construction. The 
taps and splices which are made from the 
main cables must be protected from the 
weather and all moisture, and the making 
of these splices has required the services 
of men who have a special training to 
enable them to properly make the splice 
and wipe the joint. Notwithstanding the 
careful and conscientious work on the 
part of the cable splicer, these joints have 
always been a source of considerable 
trouble. This fact has stimulated the in- 
ventive minds of many telephone cable 


THE MAKING oF A ‘‘ HARGIS” 


THe Way tHe Joint 18 HUNG AND LASHED TO 
PREVENT A STRAIN ON TUE WIRED TOP. 


experts to devise a means for eliminating 
or at least greatly reducing this trouble. 
Among other inventions for the purpose 
is one developed by Luther Hargis and 
Charles E. Teush, both telephone men of 
long and varied experience. This inven- 
tion has been named, after the former, the 
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“Hargis” joint. This joint has been on 


the market for about two years and has 


become so popular that it promises to be 
generally adopted by all cable-using com- 
panies. 

The process of making a splice with 
the “Hargis” cable-splicing joint is in- 
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Parts OF TBE “HARGIS?” CaBLE-SPLICING JOINT 
AND SPANNERS USED TO OPEN OR SHUT 17 
TieuT. COMPLETED JOINT SHOWN ON 
RiGuHt. 


SNOWING JOINT IN MAIN CABLE AND METHOD 
or TAKING Oct A BRANCH CABLE. 


teresting and may be followed by refer- 


CABLE-SPLICING JOINT. 
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herewith. These illustrations show con- 
secutively the various steps of making up 
the joint. 

The single wiped joint through which 
the cables enter the splice is of such a 
nature as to be less subject to faults than 
are the two wiped joints in a splice con- 
structed by the old method. The wiped 
joint in the “Hargis” splice is virtually 
a poured joint, the making of which 
would seem to be within the skill of any 
intelligent workman after a little prac- 
tice. The danger of moisture leaking 
through the wiped joint on the “Hargis” 
splice is less than with the two wiped 
joints of the ordinary splice, and if it 
should be defectively made and a leak 
follow, the water would not spread along 
the cable as it does when a horizontal joint 
is defective. 


With the use of the “Hargis” joint the 


conductors in a cable splice are ac- 
cessible for changes or tests; and 
it is frequently necessary to open 
cable splices for the purpose of 
making tests and locating trouble, 
or to change the conductor assignment 


ence to the sixteen illustrations shown due to changed plans of distribution. 


JOINT OPEN FOR TEST OR CHANGE oF 
MULTIPLES. 
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With the “Hargis” joint it is only neces- 


sary to unscrew the sleeve, which exposes 
the cable conductors without in any way 
altering the wiped joint. Tests made on 
a splice joining two twenty-five-pair 
cables and carrying also a fifteen-pair tap 
cable have shown that the time of chang- 
ing the conductor assignments of the 
fifteen-pair tap cable was, with the “Har- 
gis” joint, approximately one-quarter of 
that required in the joint made in the 
regular way, and containing similar 
cables. To this saving in favor of the 
“Hargis” joint should be added the fur- 
ther saving due to the fact that less ma- 
terial is required in making a change. In 
the “Hargis” splice the material required 
would be the paraffine and gasolene neces- 
sary to boil out the splice, and perhaps a 
new rubber gasket. In the regular splice 
there would be the solder, a greater 
‘amount of paraffine and gasolene, and per- 
haps a new lead sleeve. 

This splice has successfully met the re- 
quirements of a large number of tele- 
phone companies, and the endorsements 
have been unusually satisfactory. J. M. 
Plaister, manager of the Fort Dodge Tele- 
phone Company, Fort Dodge, lowa, states 
that experiments have been conducted 
with the “Hargis” joint with the greatest 
care, and that the installation has been 
very satisfactory. Something over 14,000 
feet of cable is arranged in the multiple- 
tap system, and the company has a feel- 
ing of complete security over this lot of 
cable because of the ready accessibility of 
all the joints for repair or rearrangement 
of the taps. 

On the point of permanent dryness, 
C. W. Emmer, manager of the Beaumont 
Telephone Company, Beaumont, Tex., 
writing under date of January 28, 1908, 
says that in at least three manholes the 
“Hargis” joints are covered with water, 
and that while one of the joints gave some 


trouble a short time after being installed, 


the probability is that it was due to de- 
fective installation. There has not been 
any trouble with the joint since it was 
repaired. ‘The company intends to sub- 
ject the joints to the hardest possible tests. 
In the meantime it has ordered twelve 
more “Hargis” joints, preparing for the 
prevention of cable troubles. 

The “Hargis”. joint is now made in 
three sizes, and is suitable for use in con- 
nection with straight-way and branch 
splices for all cables from 300-pair down. 
The combinations for branch splicing are 
almost unlimited. At the recent elec- 
trical show in Chicago the manufacturer 
had a “Hargis” joint on exhibition which 
brought a 200-pair cable in and seven 
twenty-five-pair taps out, leaving twenty- 
five pair dead for future connections. 
T'his illustrated the advantage of using a 
joint of this kind in a down-town man- 
hole, where it is necessary to radiate tape 
in all directions from the main cable. 


ELECTRICAL REVIEW 


Color Effects of Artificial 
INuminants. 

Considerable attention is being given at 
the present time to the selection of just 
the proper source of illumination that 
will best meet the requirements for show- 
ing colored materials under the most fa- 
vorable circumstances. Various demon- 
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‘« HAWTHORNE” SHORT ARC LAMP. 


strations have been made, comparing the 
illuminating effects of incandescent lamps, 
both of the carbon-filament and metal- 
filament types, and in some quarters it is 
held that while these are very favorable, 
the light from the enclosed-carbon lamp 
is superior to any other. In some of these 
tests no perceptible difference could be 
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Arc LAMP WITH INDICATOR DROP. 


noted in the colors of the materials as 
viewed under the light of the carbon arc 
and in daylight. Where arc lamps are 
selected for indoor illumination, difficulty 
has been experienced sometimes in adapt- 
ing them because of low ceilings, the 
length of the lamp making it unsuitable, 
as the light can not be placed at the point 
where most desired. 
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.- “dn this ‘connection it. is interesting to 
note how this objection to the use of the 
enclosed-carbon arc lamp in indoor light- 
ing has been overcome by the Western 
Electric Company, Chicago, Ill. This 
company has developed a special type, the 
“Hawthorne” short are lamp, for indoor 
service. This lamp is shown in Fig. 1. 
The lamp is twenty inches long over all 
and permits an even distribution of light 
with very low ceilings. The glassware 
used is of the same standard size as is 
used on the longer lamps, permitting the 
use of both long and short lamps in in- 
stallations without the necessity of carry- 
ing two lines of glassware. The lamp 
burns 100 hours with one trimming, and 
the efficiency and utility have not been sac- 
rificed in any way in order to reduce the 
length. 

Another feature that has recently been 
developed by the Western Electric Com- 
pany in its arc-lamp business is the indi- 
cating drop. This feature consists of an 
indicator which is ordinarily concealed 
within the case of the lamp, but drops 
through a slot in the lower part of the 
case when the lamp requires trimming. 
This indicator is shown in Fig. 2. It is 
especially valuable where the lamps are 
not burned for definite intervals of time 
and need not be trimmed regularly. 
Without such’ an indicator it becomes 
necessary to inspect the lamps very often 
in order to insure against failure due to 
the carbons being consumed. However. 
with the indicator warning is given before 
the carbon is totally consumed. It is also 
economical in the use of carbon, for by 
this system the carbon will be completely 
consumed in each case, while with the 
method of trimming at certain intervals, 
especially where the lamp operates inter- 
mittently, carbons are frequently dis- 
carded that would last for several hours 
longer if allowed to remain. 

—_—. —_-@=—_——_ 
Receiver for United States In- 
dependent Telephone 
Company. 

Justice Nathaniel Foote granted a mo- 
tion at Rochester, N. Y., on February 1’, 
asking that Henry B. Conklin be ap- 
pointed receiver for the United States In- 
dependent Telephone Company. The sale 
of the properties of the company’s sub- 
sidiary company, the Independent Secu- 
rities Company, was held at Rochester 
on February 4, and bought in by the 
bondholders’ committee for $400,000. On 
February 12 application was made at 
Newark, N. J., to show cause why a re- 
ceiver should not be appointed. 
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Signals for Single-Phase 
Electric Roads. 

In order to meet the requirements of 
single-phase electric roads and steam rail- 
roads the Blake Signal and Manufacturing 
(‘ompany, Boston, Mass., has developed 
the type of signal shown in the illustra- 
tions herewith. These signals are similar 
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BLAKE SIGNAL FOR SINGLE-PHASE ELECTRIC 
AND STEAM Roaps IN ‘‘ CLEAR” POSITION. 


in every detail to the well-known Blake 
despatcher’s signals, for telephone train 
despatching, now in use on many 500-volt 
interurban electric roads, excepting the 
signal light for use after dark. On 500- 
volt trolley lines the most effective as 
well as simplest and cheapest method of 
getting the light for night use was to 


BLAKE SIGNAL FOR SINGLE-PHASE ELECTRIC 
AND STEAM Roaps IN ‘‘ Stop” Position. 


connect the 500-volt trolley or feeder to 
an incandescent-lamp circuit through a 
certain amount of resistance, said circuit 
being ĉlosed by a substantial knife-blade 
switch when the semaphore was set in the 
horizontal position. With single-phase 
lines or steam railroads this comparatively 
low-voltage electric current was not avail- 
able at the line signal and it became neces- 
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sary to devise some other means for get- 
ting the necessary signal light for night 
use. 

This has been accomplished by support- 
ing a standard four-lens railway switch 
lamp on a substantial hanger, the shaft 
of which goes up through the base of the 
signal. The end of this shaft is so con- 
nected with the semaphore shaft that when 
the semaphore drops to the horizontal posi- 
tion the lamp shaft and lamp are given a 
quarter turn so that where the lamp shows 
a white or green light up and down the 
track when the semaphore is in the verti- 
cal or “clear” position it will show a red 
light up and down the track when the 
semaphore is set to the horizontal or “stop” 
position. The weight of the hanger and 
lamp is supported on a spiral so that not 
only does the weight of the lamp assist 
rather than retard the dropping of the 
semaphore to the horizontal position, but 
should the rod or pin connecting the lamp 
shaft with the semaphore shaft be broken 
the lamp would of its own weight make 
a quarter turn and show a red light. This 
is on the side of safety and makes it im- 
possible for the lamp to show anything but 
red when the semaphore is set at danger. 
As with all switch lamps, whether fork 
or socket type, it is impossible for a lamp 
to be put up showing the wrong light, that 
is a light at variance with the position of 
the semaphore. 

All of the working parts of this lamp 
hanger are under the signal cover where 
they are thoroughly protected against the 
weather. 

It is this tvpe of signal which has been 
furnished for the Annapolis branch of the 
Washington, Baltimore & Annapolis Rail- 
road. 

o 
Outlet Piates for Armored 
Cables for “Fished” 
Work. 

John L. Gleason, Jamaica Plain, Mass., 
has placed on the market two new outlet 
plates for armored cables for “fished” 
work. These plates are designed for old 
work, and may be used for either “com- 
bination” or “straight” electric work. 
The outside diameter of the plates is 
three and three-quarter inches, and the 
outlet may be covered by a four-and-one- 
half-inch or a five-inch canopy. The 
plates are three-eighths of an inch deep, 
so that when the plaster is removed the 
plates sit against the lathing and are flush 
with the plaster. On combination outlets 
the gas nipple passes through the threaded 
collar or hub of the plate and is grounded 
thereto by two brass set-screws. The cables 
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are grounded to the plate by the brass set- 
screws in the cable pockets. These set- 
screws also confine a suitable plug in the 
pocket when it is not in use and desired 
to be sealed. When the outlet is to be 
used for straight work, a one-half-inch 
closed nipple is used between the threaded 
collar and the insulator, or the collar may 


OUTLET witn POCKETS FOR CABLES ENTERING 
AT NINETY DEGREES. 


be bushed down with an ordinary reducer 
for any smaller size. One plate has three 
pockets for cables entering the plate at 
an angle of ninety degrees, and is adapted 
to sealing outlets, where there is plenty 
of room between the floor timbers to bend 
the cables at an easy radius, The other 
plate is principally intended for wall out- 
lets, although it may be used in ceilings 
also. ‘The pockets enter this plate at an 
angle of about forty degrees, and there 
is no appreciable bending of the cables 
when “fished” either up or down parti- 
tions. The pockets in this plate also are 
so disposed as not to conflict with the gas 
pipe in the partition which is usually fas- 


OUTLET WITH POCKETS FOR COMBINATION 
ENTRANCK, 


tened against a stud; and the pockets are 
of such a length as to permit placing the 
confining set-screw where it will be sure 
to make up against the armor rather than 
the outer braid, as the armor is seldom 
cut off square in this class of work. The 
pockets are reamed out forty-one-sixty- 
fourths of an inch, and all reaming and 
tapping is done after enameling. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

NEW COLORADO POWER COMPANY ORGANIZED—The Fruit 
Belt Power Company has been incorporated with the secretary of 
state of Colorado, in Denver, the incorporators being E. A. Sunder- 
lin, Lloyd W. Bassett and Dunbar F. Carpenter, of Colorado Springs, 
Col. The company is capitalized at $1,500,000, and the directors 
are: J. A. Hayes, J. Arthur Connell, Horace K. Devereux, E. A. 
Sunderlin, George B. Tripp, Orson Adams, C. C. Parks and R. D. 
Ewing. The object of the company is to develop water power 
for electrical purposes in Mesa County. 


MEXICAN ELECTRICAL NOTES—The merger of the Compania 
de Tranvias de Chihuahua, the Ferrocarril Mineral de Chihuahua 


and the Planta de Electrica de la Compania Industrial has 
been concluded at Chihuahua, Mexico. The new company 
will be one of the largest in that section of the country. 


Its name will be Compania Electrica y de Ferrocariles de 
Chihuahua, and it will operate the properties owned by the three 
old companies. The capital is $2,200,000, and the officers are: 
President, Enrique: C. Creel; Federico Sisniega, vice-president; 
Martin Falomir, general director, and A. C. Nash, the general 
manager. On the Fuerte River, in Sinaloa, the Kansas City, Mexico 
& Orient Railroad plans building a large hydroelectric power plant 
to develop some 5,000 or 6,000 horse-power, to be used by the Orient 
Railroad through the most difficult part of the Sierra Madre, going 
east from Topolobampo Bay. ‘The mines in that region will also 
be supplied with current. The railroad company has acquired 
what is known as the O’Gorman concession. A. M. Nelson, engineer 
and superintendent of construction in Mexico, is making necessary 
surveys. Up to 10,000 horse-power can, it is believed, be developed 
if needed. 


NEW PUBLICATIONS. 


INDEX OF MINING, MECHANICAL AND METALLURGICAL 
LITERATURE—The North of England Institute of Mining and 
Mechanical Engineers, Newcastle-upon-Tyne, England, has prepared 
another volume to its subject matter index of mining, mechanical 
and metallurgical literature. This is for the year 1902. 


MINERAL RESOURCES OF THE UNITED STATES—The 
United States Geological Survey has issued the annual report of 
its director, George Otis Smith, dealing with the mineral] resources 
of the United States. This covers the year 1906 and gives a 
summary of the production during that year and the general 
conditions obtaining. 


ENGINEERING BULLETINS—The ;University of Wisconsin, 
Madison, Wis., has issued three bulletins, Nos. 157, 173 and 175, 
of its Engineering Series. These are respectively: “A Comparison 
of the Effects of Frequency on the Light of Incandescent and 
Nernst Lamps,” by Frederick William Huels; “Investigation of 
Centrifugal Pumps,” by Clinton Brown Stewart, and “Tests on 
Plain and Reinforced Concrete, Series of 1906,” by Morton Owen 


Withey. 


THE PURCHASE OF COAL UNDER GOVERNMENT SPECIFI- 
CATIONS—The Department of the Interior, United States Geological 
Survey, has published Bulletin No. 339, devoted to “The Purchase 
of Coal Under Government and Commercial Specifications, on the 
Basis of Its Heating Value.” There is also an analysis of coal 
delivered under Government contracts. The data have been com- 
piled by D, T. Randall, and the subject is discussed under the 
following headings: “Advantages of Definite Specifications in the 
Purchase of Coal,” “The Value of Coal as a Fuel,” “Specifications in 
Use,” “Methods of Sampling and Testing,” “Analyses of Coals De- 
livered to the Government,” and “Some Publications on Coal.” 


THE SAN FRANCISCO EARTHQUAKE AND FIRE OF APRIL 
18, 1906—The United States Geological Survey has published 


Bulletin No. 324, devoted to “The San Francisco Earthquake and 
Fire of April 18, 1906, and Their Effects on Structures and 
Structural Materials.” This contains a descriptive preface by 
Joseph A. Holmes; a chapter by G. K. Gilbert, on “The Earthquake 
as a Natural Phenomenon”; a chapter by Richard L. Humphrey, 
on “The Effects of the Earthquake and Fire on Various Structures 
and Structural Materials”; a chapter by John S. Sewell on “The 
Effects of the Earthquake and Fire on Buildings, Engineering 
Structures and Structural Materials,’ and a chapter by Frank 
Soulé, on “The Earthquake and Fire and Their Effects on Struc- 
tural Steel and, Steel-Frame Buildings: The text is illustrated 
by fifty-five plates and several maps. 


NEW MANUFACTURING COMPANIES. 


EUREKA, CAL.—The Electric Tree Cutter Company has been 
incorporated with David Cutten as president, and the following 
directors: B. F. Porter, Jr.; M. H. Newman, M. L. Degnen and 
Harvey Dale. 


CAMDEN, N. J.—The Inter-State Signal Company, of Camden, 


. has been incorporated with a capital of $50,000 to manufacture elec- 


tric and other railway signals. The directors are: William Daves, 


W. A. Freese and G. W. Quackenbush, all of Camden. 


. BOSTON, MASS.—The Invincible Renovator Sales Company has 
been incorporated to manufacture electrical machines. The capital 
is $5,000, and the officers are as follows: President, Frank E. 
Coombs, Boston; treasurer, Thomas Roddin, Cambridge. 


ALBANY, N. Y.—The Electrical Music Transmitting Company 
has been incorporated to manufacture electrical musical devices. 
The incorporators are: M. Eisner, I. W. Goodhue, of New York city, 
and J. O. Goldstein, M. L. Blake and A. Heinking, of Brooklyn. 
The company is capitalized at $50,000. 


ROCKFORD, ILL.—The secretary of state has issued articles 
of incorporation to the Gas and Electrical Device Company of this 
city. T. W. Pitcher, C. Carson and R. F. Locke are the incor- 
porators of the company, which is capitalized at $100,000. The 
object of the company is the manufacture of an automatic water 
heater, gas and electrical specialties. 


WARREN, OHIO—The Enterprise Electrical Company, of War- 
ren, has been incorporated with a capitalization of $25,000, and 
will succeed to the business and good will of the Peerless Trans- 
former Company. The incorporators and officers of the company 
are as follows: President, R. A, Cobb; vice-president, C. B. Mc- 
Curdy; secretary, Norval A. Cobb; treasurer, F. P. McBerty, with 
J. H. Ewalt as the fifth director. 


TRENTON, N. J.—The Mercer Electrical Manufacturing Com- 
pany has filed articles of incorporation with the secretary of state. 
The authorized capital stock of the company is $25,000, divided 
into 250 shares at $100 each. The incorporators and the number 
of shares subscribed for by each are: Theodore G. Kitchen, eight; 
P. N. Van Fleet, one, and Jonathan Kitchen, one. The concern is 
to manufacture and deal in electrical machinery, materials and 
gas-fitting and plumbing devices; also to carry on any trade incident 
to that business. 

DATES AHEAD. 


Ohio Independent Telephone Association. Annual meeting, 


Columbus, Ohio, March 19. 


Iowa Electrical Association. 
April 22-23. 

Iowa Street and Interurban Railway Association. 
ing, Des Moines, Iowa, April 24. 

National Electric Light Association. 
Ill., May 19-22. 

Nebraska Electrical Association. Annual meeting, Omaha, Neb., 
April 15-16. 


Annual meeting, Des Moines, Iowa, 


Annual meet- 


Annual meeting, Chicago, 


February 29, 1908 


ELECTRIC LIGHTING. 
ELSINORE, CAL.—Elsinore will vote, on March 23, on a propo- 
sition to purchase the electric light plant. 


DOYLESTOWN, PA.—The Quakertown borough council will 
make improvements to the town electric Jight plant. 


PEORIA, ILL.—The electric light plant in Tremont has been 
sold by Charles H. Gerstner to Henry B. Munson, of Chicago, the 
consideration being $20,000. 


CAMDEN, OHIO—The plant of the Camden Electric Light Com- 
pany has been sold to Charles S. Houston. Mr. Houston has asked 
the village council for a franchise to light the municipality. 


COLUMBIA, KY.—The Columbia electric light plant has been 
sold by W. R. Myers & Son, the owners, to Ray Conover. It is said 
that Mr. Conover intends to enlarge and improve the plant. 


LONG PINE, NEB.—The town board has granted a fifty-year 
franchise to Ira Hewitt, of Neligh, to furnish light and power for 
the people of Long Pine and vicinity. It is Mr. Hewitt’s intention 
to build a dam on Pine Creek. 


NAPOLEONVILLE, LA.—Napoleonville has found that munic- 
ipa] control of the city’s lighting plant and market house does 
not pay and an election will be held March 21 to levy a five-mill 
six-year tax to maintain the plant. 


MORRISTOWN, N. J.—The Morris township committee has 
granted the Morris & Somerset Electric Company a franchise to 
erect poles and wires and lay conduit for street lighting on the 
streets and avenues of the township. 


BALTIMORE, MD.—The superintendent of lamps and lighting 
has instructed the Consolidated Gas, Electric Light and Power 
Company to install 120 new electric arc lamps, 100 of which are 
to be erected in the business section of the city. 


NEW ALBANY, IND.—Julius Rothrock, who controls the water 
power in Blue River, at the falls at White Cloud, Harrison County, 
has obtained a franchise from the commissioners of that county to 
use the public highways for a lighting and heating system. 


HAMPSHIRE, ILL.—The Hampshire village board of trustees 
has granted a franchise to Louis Koth, of Hampshire, to erect and 
maintain an electric light plant. Electricity for commercial and 
public purposes is to be supplied, and plans are now being made 
for the proposed power-house. 


WENATCHEE, WASH.—Gerrick & Gerrick, contractors, will 
begin work March 1 on a contract with the Great Northern for 
putting up an electric plant. The electric plant will be used to 
furnish power to run trains over the mountains from Leavenworth 
to Skykomish, and will be one of the largest plants in the state. 


YOAKUM, TEX.—A movement is on foot in Yoakum to erect 
another electric light plant. The promoters of the new enterprise 
are prominent men of the city, and should the project meet with 
the endorsement of the city council, work on the plant will be 
pushed. 


WARREN, OHIO—The Peerless Electric Company, of Warren, 
which expects to establish large electric power plants at the two 
dams in Newton Falls, has been given a perpetual franchise by the 
village council for commercial lighting in that town, as well as to 
erect a line of poles on the route to Warren. 


COLORADO SPRINGS, COL.—R. W. Chisholm has been elected 
a member of the board of directors of the Colorado Springs Light 
and Power Company. Mr. Chisholm succeeds P. B. Stewart. Irving 
Howbert and Irving W. Bonbright, of Colorado Springs. and George 
Bullock and S. R. Bertron, of New York, were re-elected. 


JOHNSON CITY, TENN.—The plant of the Watauga Electric 
Company is being remodeled. The line shafting and other old 
machinery is being removed and a new dynamo is being installed. 
This new dynamo will furnish power to run the street cars of the 
Johnson City Traction Company and also to light the city. 


SODUS, N. Y.—New electrical machinery has been installed to 
Hght the villages of Sodus and Ontario, and the Sodus Gas and 
Electric Light Company announces that it will soon commence 
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stringing wires from Sodus to Williamson. The company is arrang- 
ing for its pole line and as soon as the weather moderates the work 
will be commenced. 


IOWA FALLS, IOWA—It is stated that a project is now under 
way to run a high-tension line from Hampton to Chapin and 
Geneva and give those towns light and power service from the 
Hampton plant, while at Union a movement is on foot to build a 
plant and not only light that town but Whitten and possibly other 
places within a short radius. 


DOVER, ME.—At the annual meeting of the Dover & Foxcroft 
Light and Heat Company the following-named directors were 
elected: C. C. Hall, L. P. Evans, Geo. E. Howard, F. E. Guernsey, 
C. H. Cushing. The directors elected C. C. Hall, president; E. A. 
Thompson, treasurer; E. W. Crocker, clerk and superintendent. A 
dividend of four per cent was paid during 1907. 


REDDING, CAL.—The Northern California Power Company has 
been awarded the contract for furnishing the city lights for the 
ensuing year by the board of trustees. The power company will 
receive $208.05 per month. The contract calls for thirty-three arc 
lights on the public streets, a number of alley lights and the lights 
at the city hall. The new contract comes into existence within 
sixty days. 


WASHINGTON, IND.—The people of Washington have rejected 
a scheme for remodeling the municipal lighting plant notwithstand- 
ing the alternative presented by the common council of providing 
for extensive repairs or eventually abandoning the business of 
municipal lighting. An expert who recently examined it decided 
that it would require $38,000 to put the plant im good running 
order. The negative vote means that the plant will be sold. 


MONROE, WIS.—The common council has adopted a report 
recommending the installation of a lighting plant in connection 
with the waterworks, now owned by the city. According to an 
estimate by the city engineer a saving of $1,000 a year can thus 
be effected. In case terms can not be made with the local company 
the matter will be taken to the State Railroad Commission to which 
the company has surrendered its charter, 


BUENA VISTA, GA.—A company has been formed in Jesup 
with a capital of $300,000 for the purpose of developing water power 
and generating electricity for manufacturing purposes. The com- 
pany will erect a cotton mill and a cotton seed oil mill and storage 
warehouses, and will build and operate an electric railway from 
Jesup to several other surrounding towns. Application for a 
charter is now being prepared. The privilege of increasing the 
capital stock to $500,000 is asked. 


CROOKSTON, MINN.—A number of prominent men of the Red 
River Valley have formed a company which has as its object the 
erection of a big dam on the Red River near Halstad, Minn., at the 
junction of the Red River and the Wild Rice River, and if they 
are allowed to carry out the project it will mean the construction 
of one of the largest power plants in this section of the country. 
One of the men interested in the scheme is Elias Steenerson, post- 
master of Crookston, and a brother of Congressman Halvor Steener- 
son. Mr. Steenerson owns land in the vicinity of the proposed dam 


NORTHAMPTON, MASS.—The Northampton Electric Lighting 
Company has sent out circulars announcing a reduction in cost 
of the service, beginning the first of March. The present price is 
fifteen cents a kilowatt, and after next month all those using an 
amount exceeding thirty kilowatts a month will be charged eight 
cents a kilowatt for the excess. The reduction will mean a 
net saving of thirty per cent to the average person. One using 
100 kilowatts a month pays at the present rates, $15, and under 
the new schedule the price would be $10.10. 


CARTHAGE, MO.—At the annual stockholders’ meeting of the 
Empire Electric Power and Supply Company the following board 
of directors was elected: J. W. Ground, T. T. Luscomb, T. N. 
Davey, J. E. Lang and R. J. Claflin. Immediately after the stock- 
holders’ meeting, the new board of directors went into session 
and the following officers were chosen for the ensuing year: T. T. 
Luscomb, president; T. N. Davey, vice-president; R. J. Claflin, 
secretary and treasurer. It,was decided to make a number of 
extensive improvements, to, the—plant and these will be begun in 
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the very near future. 
installed. 


SHARPSBURG, MD.—The council has awarded a contract for 
electric lighting to John W. Livers. 


COLLINS, MISS.—The city council has ordered the issuance of 
$4,000 bonds to improve the water and light plants. 


LOCKPORT, N. Y.—The common council has awarded the con- 
tract for the furnishing of power for the new waterworks station 
at Tonawanda to the Tonawanda Light and Power Company. 


SPARTANBURG, S. C.—Oscar Shanks, manager of the Electric 
Manufacturing and Power Company, says that within ninety days 
the company will be ready to furnish power in the city. The work 
at the power-house has been practically finished. The substation 
to be built at Spartanburg will cost between $15,000 and $20,000. 


BUFFALO, N. Y.—The Buffalo General Electric Company has 
taken title to the New Gruener Hotel property at the corner of 
Washington, Huron and Genesee streets. The purchase price in- 
volved ig between $90,000 and $95,000. The Cataract Power and 
Conduit Company has taken a lease upon a part of the property 
for a term of years, and will occupy it jointly with the Buffalo 
General Electric Company. 


TRINIDAD, COL.—J. J. Henry, of Denver, the promoter repre- 
senting the Southern Colorado Power Company, who recently pur- 
chased for his company the plant and lines of the Trinidad Elec- 
tric Light and Power Company, has returned from New York city 
and announces that the new corporation has been financed. Ac- 
cording to Mr. Henry the new company now has a deal on with 
Senator Clark, of Montana, who has an option on several thousand 
acres of coal land in the Stonewall Mountains, to furnish light and 
power for the Clark mines when they are opened. The new com- 
pany also proposes to electrify several tracts in this vicinity and 
to furnish light and power for several corporations in southern 
Colorado. 


PRINEVILLE, ORE.—H. V. Gates, of Hillsboro, president of 
the Prineville Light and Water Company and several other lighting 
plants throughout the state, has announced that construction of 
a large power plant at Lava Falls, on the Deschutes, six miles 
south of Bend, will begin in the early spring. The plant is to be 
completed within a year. It is to cost $150,000 and will give the 
towns of Bend, Laidlaw, Redmond and Prineville a twenty-four- 
hour service for lighting and other purposes. The company expects 
to secure 2,000 horse-power at Lava Falls. Negotiations between 
Mr. Gates and F. S. Stanley, of the Deschutes Irrigation and Power 
Company, which has filed on the water right there, are now under 
way. The company has agreed to transfer to Mr. Gates all the 
water necessary for the project. 


SHEBOYGAN FALLS, WIS.—The president and trustees of the 
village of Sheboygan Falls have advertised for the submission of 
written bids or proposals for the franchise to be granted for the 
term of twenty-five years, commencing March 8, 1908, for the use 
of the streets, lanes and alleys of said village, in the establishment, 
maintenance and operation of an electric light plant and system, 
according to the specifications containing the rules and regulations 
for the maintenance and operation of such plant and the conduct of 
the same on file in the office of the village clerk. Bids or proposals 
should state what percentage of the gross receipts from the oper- 
ation of such plant the bidder will pay annually into the treasury 
of the village in consideration of receiving a franchise. All bids 
are to be filed with the village clerk on or before 7.30 o'clock P. M., 
March 16. 


A new 100-horse-power engine will be 


HARTFORD, CT.—At the annual meeting of the stockholders 
of the Hartford Electric Light Company the old by-laws were re- 
pealed and new ones adopted. The following directors were elected 
for the coming year: A. C. Dunham, S. G. Dunham, D. N. Barney, 
E. K. Root, W. F. Henney, Henry Roberts, M. G. Bulkeley, Ralph 
W. Cutler, Atwood Collins, W. O. Burr, George G. Williams, Louis 
R. Cheney. George H. Gilman was elected auditor. A directors’ 
meeting was held immediately afterwards and the following officers 
were re-elected: President, A. C. Dunham; vice-president, S. G. 
Dunham; treasurer, D. N. Barney; secretary and assistant treas- 
urer, Curtis C. Cook; executive committee, the above officers and 
Dr. E. K. Root and Senator Morgan G. Bulkeley. The office of 


assistant treasurer, to which Secretary Cook has been elected, is a- 


new office. 
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NEW INCORPORATIONS. 


AUGUSTA, ME.—Union Independent Telephone Company, 
Augusta. $200,000. President and treasurer, J. Berry, Augusta. 


COLUMBUS, OHIO—Lake Superior Railway Construction Com. 
pany, Cleveland. Increase of capital from $10,000 to $15,000. 


DOVER, DEL.—Cuban Telephone Company. $500,000. Incor- 
porators: W. Lohman, D. C. Beerman, W. T. Patterson, New York 
city. 


AUSTIN, TEX.—The Falfurrias Telephone Company, of Fal- 
furrias, Starr County. Increase in capital stock from $5,000 to 
$7,500. 


AUGUSTA, ME.—Hancock & Lake Linden Traction and Power 
Company, Portland. $800,000. President, J. E. Manter; treasurer, 
C. E. Eaton, Portland. 


ALBANY, N. Y.—Susquehanna River Power Company, Hart- 
wick, Otsego County. $200,000. Incorporators: C. A. Greene, J. 
Myers, T. Achenbach, New York city. 


SPRINGFIELD, ILL.—Illinois Heating, Light and Power Com- 
pany. To operate light, heat and power plants. $25,000. Incor- 
porators: J. D. Robertson, A. Snedden, N. Baxter, Sr., Canton. 


LEETONIA, OHIO—People’s Electric Light and Power Com- 
pany, of Leetonia. $15,000. Incorporators: Albert E. Green, 
Allison J. Thompson, John W. Garfield, E. J. Blandin and Frank 
H. Cinn. 


BOSTON, MASS.—Colrain Electric Light and Power Company, 


Colrain. $25,000. President, John W. Cram; treasurer, Henry A. 
Smith. Directors: Fred W. Pennington, John C. Thomson, Reuben 
C. Hillman. 


HARRISBURG, PA.—Farmers’ Independent Telephone and 
Telegraph Company, of Rintown; to operate in Columbia and 
Schuylkill counties; $5,000. Fairview Telephone Company, of Fair 
view, Erie County; $10,000. 


BOSTON, MASS.—Connecticut River Transmission Company. 
$10,000. Formed for the purpose of manufacturing and trans- 
mitting electricity for heat and power. Officers: C. Arthur Fiske, 
president; William W. Brooks, treasurer. 


TRENTON, N. J.—American Light, Heat and Power Company, 
Westfield. To transmit and distribute electric current for light, 
heat and power. $250,000. Incorporators: G. L. Delatour, West- 
field; G. R. Lepart, A. Worshaw, New York city. 


MEMPHIS, TENN.—Paris-Subiaco Traction Company. $60,000. 
Incorporators: D. J. Young, Conrad Elsken, G. G. Dandridge, 
Henry Stroup and Charles J. Jewett. The company proposes to 
build a line five miles in length from Paris to a point at or near 
Subiaco, in Logan County. i 


OLYMPIA, WASH.—Yakima Inter-Valley Electric Railway Com- 
pany. To build a line from the Northern Pacific, near Granger. 
through Zillah and Parker bottom to Parker siding and North 
Yakima. $1,000,000. Incorporators: H. H. Lombard, A. B. Wilcox, 
J. H. Thomas, C. H. Furman, George P. Eaton and T. G. Page. 


SPRINGFIELD, ILL.—Mississippi Valley Interurban Railway 
Company, Springfield. $1,000,000. To construct an electric line 
from Springfield to Petersburg, Virginia, Rushville, Quincy, Mt. 
Sterling, Pittsfield, Hardin, Jerseyville, Winchester, Jacksonville 
and Hillsboro, and from Hillsboro to Greenville and Shelbyville, 
via Owaneco and Vandalia, and from Greenville to Carlyle, Nash- 
ville, Pinckneyville and Murphysboro. 


AUSTIN, TEX.—Texas Union Traction Company, of Clarks- 
ville, Red River County. $2,000. Organized for the construction of 
an electric railway for the transportation of passengers as follows: 
Between the cities of Texarkana and Sherman, a distance of 154 
miles; between the cities of Paris and Ennis, a distance of 124 
miles; between the cities of Texarkana and Fort Worth, a distance 
of 215 miles; between the cities of Paris and Cleburne, a distance 
of 155 miles, and for extensions and spurs leading out from points 
on the main line to inland towns, estimated distance from five to 
twenty miles from the main line. Incorporators and directors; 
C. P. Moore and John T. Upchurch, of Longfellow, Pecos, County, 
and A. A. St. John, of El Paso. i 


ns 


February 29, 1908 


“PERSONAL MENTION. 


MR. GEORGE A. McKINLOCK, president of the Central Electric 
Company, Chicago, Ill, is enjoying a three months’ sojourn in 
southern Europe. | 


DR. E. B. ROSA, physicist, of the Bureau of Standards, has 
sailed for Europe, where he will spend three or four months in a 
study of methods for harmonizing standards of light in the gas 
and electric industries. 


MR. ROBERT McF. DOBLE, consulting and supervising engi- 
neer, Making a specialty of hydroelectric power and transmission, 
formerly of San Francisco, Cal., announces the removal of his 
office from Colorado Springs, Col., to 528 Majestic Building. 
Denver, Col. 


MR. GEORGE P. HUTCHINS will move to 11 West Thirty-second 
street, New York city, where he will be associated with the Homer 
W. Hedge Company, general advertising agents, managing the 
technical department of their business. This arrangement will not 
affect Mr. Hutchins’s personal clientele. l 


MR. ALPHONS WESTEE has been elected treasurer of the 
Thomas A. Edison companies to succeed John F. Randolph. Mr. 
Westee was born in Brooklyn in 1865 and entered into Mr. Edison's 
employ as an office boy when he was seventeen years of old. He 
has been auditor of the companies for fourteen years. 


MR. A. E. PARK has resigned his position as general manager 
of the Des Moines, Winterset & Creston interurban project. B. B. 
Steere has been elected to succeed him. Mr. Steere has been vice- 
president of the company for over a year. Mr. Park has gone to 
Chicago where, it is understood, he will take up similar lines of 
work. 


MR. S. W. HUFF, general manager of the Virginia Passenger 
and Power Company, Richmond, Va., will, on March 1, assume the 
position of president of the Coney Island & Brooklyn Railroad, 
Brooklyn, N. Y. Mr. Huff has been with the Virginia company for 
about six years, during which time he has practically rehabilitated 
the system. 


MR. E. P. DILLON, it is announced, will assume the manage- 
ment of the Colorado Springs Electric Company, Colorado Springs, 
Col., taking the place of R. P. Bache, resigned. Mr. Dillon is at 
present manager of the Pikes Peak Hydroelectric Company. and 
will retain this position, managing both companies. The output 
of the Pikes Peak company is purchased by the Colorado Springs 
company. 


MR. E. C. DEAL, who has been in charge of the Bergen County 
division of the Public Service Corporation of New Jersey for 
several years, has been transferred to Elizabeth to take charge of 
that office. He will have general supervision of the central division, 
which comprises all of Union, Middlesex and Somerset counties. 
This division had previously been in charge of several division 
superintendents. H. P. Chandler has been made the general agent 
of commercial business, with headquarters at Elizabeth. He has 
been for a number of years in charge of the electric plant, head- 
quarters division, Newark. 


MR. WILLIAM P. BEAR, now with Kohler Brothers, of Chicago, 
will remove to Duluth about March 1, to assume managerial duties 
with the Northern Electrical Company, of Duluth and Minneapolis. 
Mr. Bear will be the general manager of the Duluth house. He 
has been in the electrical business since boyhood, serving in various 
capacities with W. T. Osborne & Company, of Kansas City; Chicago 
Edison Company, Illinois Steel Company, Fort Wayne Electric 
Works, and in his last position with Kohler Brothers. Mr. Bear is 
a graduate of Armour Institute, having worked his way through 
that institution and having been honored by its faculty with one 
of two scholarships in recognition of high standing in all his 
work. With Kohler Brothers, where he has been for the past 
three years, he has had full control of all switchboard work for 


_ the firm, doing the engineering and directing all switchboard in- 


Stallations, as well as handling the commercial end of the switch- 
board department. He leaves behind him in Chicago a host of 
friends who wish him success in his new field. Mr. Frank Mc- 
Masters, for many years with the Fort Wayne Electric Works, and 
well known in the electrical field, also recently associated himself 
with the Northern Electrical Company. 


ELECTRICAL REVIEW 369 


TELEPHONE AND TELEGRAPH. 
OMAHA, NEB.—The Independent Telephone Company has se- 
cured funds to the amount of $325,000 for the immediate extension 
of its lines. 


LINCOLN, NEB.—At the annual meeting of the Seward County 
Telephone Company the officers were re-elected and a ten per cent 
dividend declared. 


FERGUS FALLS, VT.—The farmers of the town of Maplewood 
have organized a telephone company and will construct, a local 
system there and in adjoining towns, with connections with an out- 
side line at Erhard. The officers of the new company are: Presi- 
dent, A. G. Eddy; secretary, B. G. Emery; treasurer, Harrison 
Worden. Directors are: Ole Nodsle, Ivar Anderson and C. W. West. 


BELOIT, WIS.—The Beloit Home Telephone Company, at its 
annual meeting, elected the following officers for the ensuing year: 
President, M. J. Ward; vice-president, Alonzo Burt; treasurer, W. 
M. Brittan; secretary, M. J. Carney; general manager, Alfred 
Slater. The officers and the following constitute the board of 
directors: W. H. Grinnel, W. D. Hall, Joshua Foster, C. B. Salmon 
and H. D. Seymour. 


ELECTRICAL SECURITIES. 

The market indicated little evidence of change in sentiment 
from that exhibited during the past few weeks. There were few 
declines, however, as the market is more or less sold out. The 
absence of many active members of the exchange on winter vaca- 
tions and the determination of others to give thea market a rest 
have made for a dul] season. which will probably last for some 
little while. 

Dividends have been declared upon the following electrical se- 
curities: ° Chicago City Railway Company; quarterly dividend of 
11!3 per cent, payable March 30 to stock of record March 9. Books 
close March 10 and reopen March 14. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY 22. 


New York: Closing. 
Allis-Chalmers cOMMON............0eeeeees 5i 
Allis-Chalmers preferred................0.0.2. 17 
Brooklyn Rapid Transit.................... 4015 
Consolidated GaS..... 0... cee ee ee eee 101 
General Electric: .é 400540 ieee 56S ee H OA AS 115 
Interborough-Metropolitan common.......... 6% 
Interborough-Metropolitan preferred......... 17 
Kings County Electric................. 0000. 90 
Mackay Companies (Postal Telegraph and 

Cables) cOmMMON........... cece eee eee 53 

" Mackay Companies (Postal Telegraph and 

Cables) preferred..............00.e00e, 60 
Manhattan Elevated................ 000 cece 121 
Metropolitan Street Railway................ 15 
New York & New Jersey Telephone......... 98 
Western Union........ 0.0... cc we eee cee ane 464 
Westinghouse Manufacturing Company...... a 

Boston: ` Closing. 
American Telephone and Telegraph......... 10614 
Edison Electrice Iluminating................ 204 
Massachusetts Electric.................0-000, 42 
New England Telephone.................... 107% 


Western Telephone and Telegraph preferred. 50 
The New England Telephone Company has issued the official 
notice to stockholders of their right to subscribe, until April 17 
next, to $3,962,200 of the new stock in the ratio of one share of new 
for each eight shares of old stock. 


Philadelphia: Closing. 
Electric Company of America............... REY 
Electric Storage Battery common........... 27 
Electric Storage Battery preferred.......... 27 
Philadelphia Electric.......... 0.0... 0. cco 5K, 
Philadelphia Rapid Transit................. 1514 
United Gas Improvement................... 76% 


At a meeting of the directors of the United Gas Improvement 
Company the resignation of W. W. Gibbs as a member of that 
body was presented and accepted and Rudolph Ellis elected to 
succeed him. Mr. Gibbs was one of the earliest directors of the 
company. 


Chicago: Closing. 
Chicago Telephone................. 0... e eee 1091, 
Commonwealth Edison................00... 5 
Metropolitan Elevated preferred... oss l. >. 45 
National Carbon common.. T a. a L a HRI 
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ELECTRIC RAILWAYS. 
PERRY, N. Y.—The village board has granted a franchise to the 


backers of the proposed electric railroad from Rochester to Perry, 
Silver Creek and Portage. 


GRAFTON, W. VA.—At an early date the Fairmont & Clarks- 
burg Traction Company will begin work on extending its line 
from Grasselli to Bridgeport. 


EVANSVILLE, IND.—Local capitalists are interested in build- 
ing a traction line from Vincennes, Ind., to Casey, Ill., to tap the 
Illinois oi] fields. A survey will be made at once. 


NORTH YAKIMA, WASH.—The promoters of the Granger- 
Zillah-Parker Transportation Company have decided to incorporate 
and construct their own electric railway line. 


BOSTON, MASS.—The railroad commission has authorized the 
issuance by the Northampton Street Railway Company of $175,000 
worth of capital stock at 110 to pay for its floating debt. 


JANESVILLE, WIS.—H. H. Zigler, of Columbus, Ohio, who 
last fall promised that his company would build an electric line 
from Janesville to Madison, states that it will build the line this 
year. 


MOBILE, ALA.—C. A. Elkin, who is promoting an electric street 
railway from Mobile to Citronelle, has obtained a franchise from 
the town of Citronelle to construct a roadbed and lay tracks in the 
principal streets of that city. 


OGDEN, UTAH—To increase the power of the local plant of the 
Utah Light and Railway Company, the concern wishes to raise 
the canon dam sufficiently to hold a greater amount of storage 
water. The addition to the dam will be of concrete and will cost 
in the neighborhood of $10,000. 


ALLENTOWN, PA.—The Eastern Pennsylvania Railways Com- 
pany has completed the new eight-mile trolley link between Middle- 
port and Tamaqua. With this connecting link trolley cars will now 
be run from Pottsville to Mauch Chunk, through the most populous 
part of the anthracite regions. 


YORK, PA.—At a meeting of farmers and other residents of 
Loganville, Shrewsbury, Glen Rock, Seven Valley and Paradise a 
company was organized to construct a trolley line from Shrews- 
bury to this city. They are isolated from markets that can be 
reached by trolley or railroad. 


WINCHESTER, KY.—The Central Kentucky Traction Company, 
which now owns the Winchester city railway, will take charge of 
the operation of the road on March 1. The former owner, the 
Winchester Railway, Light and Ice Company, will continue to 
furnish the electric power for the operation of the line. 


ANNAPOLIS, MD.—A bill granting a charter for the building 
of an electric road from Reisterstown to Hanover has been offered 
in the House by Mr. Frederick, of Carroll County. The proposed 
road is to connect with the Hanover & York electric road at Han- 
over and with the United Electric Railways at Reisterstown. 


MINNEAPOLIS, MINN.—During the year 1908 the Minneapolis 
Rapid Transit Company proposes to extend its lines throughout 
Minneapolis streets on a larger scale than for many years, the 
total amount of new track to be laid aggregating several miles. 
Notice of the proposed extension has been filed with the city clerk. 


HUNTSVILLE, ALA.—T. W. Pratt, director of the Nashville & 
Huntsville Railway, has informed the railway committee here that 
his company has begun arrangements to secure right of way from 
Huntsville to Birmingham, the purpose of the company being to 
build south of here as soon as the Nashville & Huntsville line is 
finished. 


FARGO, N. D.—Traffic arrangements, both passenger and freight, 
have been made with the Minneapolis, St. Paul & Sault Ste. Marie 
Railroad by the officials of the Northwestern Interurban Railway 
Company, of this city, whereby the electric line will carry all “Soo” 
business to Fargo over the electric line from the junction point 
near Detroit, Minn., to this city. 


GREELEY, COL.—The county commissioners have granted E. M. 
Reaser, of Denver, an extension from February 10 to April 1 on 
his franchise for an electric railway between this place and Denver. 
All rights of way have been secured, but more time is needed for 
filing maps. Nearly $23,000 has been spent for rights of way and 
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surveys and Reaser says he has ample financial backing and wil] 
begin construction April 1. 


MARQUETTE, MICH.—At the regular monthly meeting of the 
Houghton council J. T. Healy made application for a franchise for 
the proposed South Range Street Railway Company. The plan is 
to construct a trolley line from Houghton to the village of 
South Range. It is understood that C. C. Douglass, C. H. Hanchette 
and Mr. Healy are among the prime movers. 


PITTSBURG, PA.—Thomas Fitzgerald, who recently resigned as 
general manager of the Baltimore & Ohio, is said to be at the head 
of a new company being organized to build an electric line between 
Clarksburg, W. Va., and Pittsburg. It is proposed to begin actual 
construction work early in the spring. Engineers are said to be 
now in the field. Should the line be built it will also be equipped 
for handling freight traffic. 


NEW YORK, N. Y.—Plans have been filed with the Bureau of 
Buildings in the Bronx for four stations to be erected by the Harlem 
River & Port Chester Railroad, the six-track suburban electric 
system of the New Haven road, which has been under construction 
for the last few years. Two of the stations will cost $50,000 each 
and the other two $45,000 each. They will be of brick construction 
and one-story. Cass Gilbert is the architect. 


McALESTER, OKLA.—The Choctaw Railway and Lighting Com- 
pany, in which Colonel William Busby recently purchased a con- 
trolling interest, has been reorganized by the election of the 
following board of directors: William Busby, A. U. Thomas, E. S. 
Million, M. E. Williams, C. W. Dawley, W. J. Wade and L. C. Rose. 
These are all local capitalists, with the exception of Mr. Rose, 
who is president of the Colonial Trust Company, of Chicago. 
Colonel Busby was elected president, M. E. Williams secretary, 
and E. D. Bevitt treasurer, 


NASHVILLE, TENN.—There was no change either in officials 
or board of directors of the Nashville Railway and Light Company 
at the annual meeting of its stockholders and directors. Over 
$3,500,000 of stock was represented by the stockholders present 
and, after the hearing of reports from the various officers, the 
stockholders proceeded with the election of a board of directors, 
which resulted in the re-election of the old members. Immediately 
after the adjournment of the stockholders’ meeting the board of 
directors met and re-elected the old officials. 


LITTLE FALLS, N. Y.—At a meeting in this city of Johnstown 
and Little Falls citizens, it was decided to go ahead and build a 
railroad from this city to Johnstown, which will complete the gap 
in the cross-state trolley system. After a discussion of the ques- 
tion the following committee was appointed to organize the com- 
pany, purchase right of way and make the preliminary surveys: 
Eugene Walrath, D. H. Burrell, Timothy Dasey, Mayor A. B. 
Santry and Irving Snell, of Little Falls; Frederick Englehardt, of 
St. Johnsville; Mayor Beebe, Fred L. Carroll, E. M. Kennedy, Will- 
fam Decker, John Potter and C. I. Combes, of Johnstown. | 


SEATTLE, WASH.—The Seattle Electric Company will spend 
$1,500,000 for line improvements, extensions and equipment in 
Seattle this year. Aside from additional equipment it has been 
found necessary to double track many of the lines. Several dis- 
tricts where growth has been rapid outgrew the single track last 
year. A large part of the appropriation for improvements in the 
Seattle system will be expended for laying second tracks on existing 
lines. At Georgetown it is planned to enlarge the power plant 
and the shops. Preparations will also be made for the exposition, 
which will necessitate a great deal of additional line building. 


DES MOINES, IOWA—Provisions for a much improved and 
speedier service were made at the annual meeting of the Des 
Moines City Railway Company and nearly $150,000 will be ex- 
pended in this work this year. An appropriation of $125,000 was 
made to defray the expense of erecting a power plant that will be 
a duplicate of the present one. The present plant has a capacity 
of 3,250 horse-power and this will be doubled with the comple- 
tion of the power-house. The following officers and directors were 
elected: President, George M. Hippee; vice-president, Harry H. 
Polk; secretary, N. T. Guernsey; treasurer, G. B. Hippee; general 
manager, A. G. Maish. Directors: N. W. Harris, A. W. Harris, 
E. B. Smith, N. T. Guernsey, G. M. Hippee, H. H. Polk and George 
B. Hippee. Mr. Hippee succeeds the late J. S. Polk as president and 
Mr. Maish succeeds Mr. Hippee as general manager. 
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INDUSTRIAL ITEMS. 
THE STUART-HOWLAND COMPANY, Boston, Mass., has ready 
for distribution its discount sheet No. 2, dated February 1, 1908, 
applying to catalogue No. 3. 


THE CENTRAL ELECTRIC COMPANY, 264-270 Fifth avenue, 
Chicago, Ill, has issued a bulletin devoted to insulating com- 
pounds and mineral rubber paints. This bulletin will be sent to 
those interested upon request. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, 
Lafayette, Ind., is distributing an attractive calendar advertising 
its alternating-current and direct-current wattmeters, lightning ar- 
resters, and ammeters and voltmeters. 


THE PARK DROP FORGE COMPANY, Cleveland, Ohio, has 
published an attractive bulletin entitled “Short Stories About Steel.” 
These are devoted, respectively, to the early history of iron-making 
in England, the kind of steel used in modern drop forgings, and 
common elements found in steel. 


THE HELIOS MANUFACTURING COMPANY, Bridesburg, 
Philadelphia, Pa., announced that at the annual meeting of the 
company, held on February 8, the following directors were elected: 
King Upton and Thomas Courtis, Marblehead, Mass.; A. P. Swoyer, 
Charles Delaney and G. H. Rettew, Philadelphia, Pa. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., announces that its No. 903 attachment plug has been 
approved by the Underwriters’ Laboratory. The device has met 
with such favor from the trade that the company has not been 
able to fill all of the advance orders which have been received. 


THE ENGINEERING SPECIALTY COMPANY, 143 Liberty street, 
New York city, will be pleased to send Bulletin No. 106, devoted to 
direct-current motors, dynamos, motor-generators and dynamotors, to 
interested parties upon request. The company has also issued 
some attractive literature devoted to the “Stamford” electric clock 
and programme system for schools, factories, public buildings, 
hotels, etc. 


THE RAILWAY SPECIALTY AND SUPPLY COMPANY. 
Chicago, Ill., agent for the Pittsburg Lamp, Brass and Glass Com- 
pany, states that the bulk of the signal glass lenses and roundels 
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in the yards of the new Washington (D. C.) terminal is Kopp 
signal glass. The photometric limits were selected after a series 
of joint conferences and tests by the signal officials of the Penn- 
sylvania Railroad and the Baltimore & Ohio Railroad. 

THE JEFFREY MANUFACTURING COMPANY, (Columbus, 
Ohio, has issued a handsome catalogue devoted to rubber-belt con- 
veying machinery. The company also makes chain elevating and 
conveying machinery, screening, crushing and mining machinery, 
pulverizers, tipples, coal and rock drills, electric locomotives for 
mines and industrial plants, etc. The illustrations in the booklet 
above mentioned show the application of rubber-belt conveyers for 
handling materials of various kinds. 


THE INTERNATIONAL STEAM PUMP COMPANY, New York 
city, announces the removal of its general offices to 115 Broadway. 
The company also announces that the repair shops of Henry R. 
Worthington, the George F. Blake Manufacturing Company, Knowles 
Steam Pump Company, the Laidilaw-Dunn-Gordon Company, the 
Clayton Air Compressor Works, the Snow Steam Pump Works, 
Holly Manufacturing Company, and the Deane Steam Pump Com- 
pany will be located at 44 Trinity Place. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
furnishing the entire electrical equipment for the Tajo mines in 
the Rossario district of Mexico. The order includes a three-phase, 
sixty-cycle, 2,300-volt, revolving-field generator of 150 kilowatts’ 
capacity; nine oil-cooled, type H transformers; three 440-volt, form 
K induction motors of fifteen, thirty-five and seventy-five horse- 
power capacity, with starting compensators; two-circuit feeder 
panel; complete lightning arrester equipment, and the necessary 
supplies of wire, insulators, etc. 


THE FREDERICK PEARCE COMPANY, 18-20 Rase street, New 
York city,.-has issued catalogue No. 601, devoted to X-ray and high- 
frequency apparatus, accessories and supplies. A complete exhibit 
of the company’s apparatus has been set up in a special room, 
where all those interested in these devices will be welcomed and 
where each piece of apparatus may be tested under actual working 
conditions. Among the apparatus described are Willyoung induc- 
tion coils and .interrupters, coils for wireless telegraphy, regulating 
interrupters and rheostats, self-regulating tubes and the Caldwell 
tube and radiographic stand. 


Record of Electrical Patents. 


Week of February 18. 


879,138. RAILWAY SIGNALING DEVICE. Frederick Bauer, New 


York, N. Y. The signal is controlled by a single switch oper- 
ated by the cars. 


879,158. TRANSFORMER. Charles Le G. Fortescue, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. A transformer with sultdivided coil and means for 
changing the point of connection. 


879,168. ELECTRIC RAILWAY SIGNAL. Frederic M. Hill and 
William C. Davis, Columbus, Ohio. An electrically released 
signal controlled by the cars. 


879,180. ARC LAMP. Oskar Kénitzer, Munich, Germany. A car- 
bon eccentrically perforated for regulating the rate of feed. 


879,234. ELECTRIC CIRCUIT CONTROLLER. Christian Aalborg, 
Wilkinsburg, Pa.. assignor to Westinghouse Electric and Manu- 


facturing Company. Two groups of contact closers operated 
alternately. 


879,245. CONTACT FINGER. William Cooper, Pittsburg. Pa., as- 
Signor to Westinghouse Electric and Manufacturing Company. 


The contact finger is mounted on a spring having a limited 
movement. 


879,246. COMMUTATOR FOR ELECTRIC APPARATUS. Freder- 
Ick W. Cox, Wilkinsburg, Pa., assignor to Westinghouse Elec- 


tric and Manufacturing Company. A commutator bar sup- 
ported centrally and at the ends. 


879,252. MULTIPLE-RATIO TRANSFORMER. Charles Le G. 
Fortescue, Wilkinsburg. Pa., assignor to Westinghouse Elec- 
tric and Manufacturing Company. The primary and secondary 
coils are subdivided and interpolated with one another, 


879,285. AUTOMATIC MULTIPLE FUSE BLOCK. William C. 
Mayo and John Houlehan, El Paso, Tex., assignors of one-third 
to George E. Briggs. Barstow, Tex. A circuit shunted around 
the fuse block controls the restoring device. 


879,300. TELEGRAPH SWITCHBOARD. Albert T. Newman, 
Greeley, Kans. The circuit terminals are circularly disposed, 
contacts being made by a rotatable switch. 


879,307. SYSTEM OF ELECTRICAL DISTRIBUTION. Roderick 
M. Palmer, Cambridge, Mass., assignor to Palmer Electrical 
Company, Bangor, Me. The potential of the system is sub- 


divided by means of resistances. 


870. 180,—ARcC LAMP. 


879,357. TELEGRAPHIC TRANSMITTER. Clarence Brain, Par- 
sons, Kan. The different signals are made by means of a 
series of spaced contact brushes. 


$79,361. BATTERY PLATE. Wiliam M. Brodie, West Orange, 
N. J., assignor to Edison Manufacturing Company, West 
Orange, N. J. A pressed, corrugated copper oxide plate. 


879,385. ELECTRICAL MEASURING INSTRUMENT. Adrian H. 
Hoyt, Penacook, N. H., assignor to Whitney Electrical Instru- 


ment Company. A permanent magnet instrument with damp- 
ing device, 
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879,397. AIR-BRAKE, LIGHTING AND SIGNALING SYSTEM 
FOR RAILWAY TRAINS. William C. Mayo and John Houle- 
han, El Paso, Tex., assignors of one-third to George Edwin 
Briggs, Barstow, Tex. The air-compressor is geared to the 
running wheels of the car, the brakes being controlled elec- 
trically from the locomotive. 


879,409. WIRELESS TELEGRAPHY. George W. Pierce, Cam- 
bridge, Mass., assignor to Massachusetts Wireless Equipment 
Company. Connections are provided for placing the detector 
either in the primary or secondary of the inductive connection. 


879,410. ELECTRIC SIGNALING CLOCK. Henry S. Prentiss, 


Elizabeth, N. J. A time-signaling clock with flexible contact 


fingers. l 


879,411. SELF-WINDING CLOCK. Henry S. Prentiss, Elizabeth, 
N. J. A spring-driven, electrically wound clock. 


879,425. ELECTRIC GENERATOR FOR TELEPHONE LINES. 
Henry Tideman, Menominee, Mich. A magneto generator. 


879,246.—COMMUTATOR FOR ELECTRIC APPARATUS. 


879,438. TELEPHONY. Morgan Brooks, Urbana, Ill. An induc- 
tion coil with a third winding places the receiver in inductive 
relation with the line but in non-inductive relation with the 
local transmitter. 


879,454. TELEPHONE-EXCHANGE APPARATUS. William A. 
Fricke, Chicago, Ill., assignor to Monarch Telephone Manufac- 
turing Company, Chicago, Ill. Means are provided at the 
central station for introducing condensers in the talking sides 

-7 of united telephone iines. 


879,494. TRAIN PROTECTION FOR RAILWAYS. Benton C. 
Rowell, Chicago, Ill., assignor to Rowell Potter Safety Stop 
Company, Portland, Me. A block system. 


819,498. ELECTRICAL WATER HEATER. Milton H. Shoenberg, 
San Francisco, Cal. Bare electrical conductors, not connected 
together, are placed in the heating chamber. 


879,532. SPACE TELEGRAPHY. Lee de Forest, New York, N. Y., 
assignor, by mesne assignments, to de Forest Radio-Telephone 


Company. A system employing an exhausted vessel as a de- 
tector. 


879,564. TURBO-ALTERNATOR. Charles E. Lord, Norwood, 
Ohio, assignor to the Bullock Electric Manufacturing Com- 


pany. Special means are provided for circulating cooling air 
through the generator. 


879,593. TROLLEY WHEEL. Jacob M. Siegrist, Oswego, N. Y. 
A self-restoring trolley wheel with spiral groove. 
879,636. TROLLEY WHEEL. Edward J. Harrison, South Bend, 


Ind. Lubricant is applied to the running groove of the wheel 
through hollow spokes. 


879,438.—TELEPHONY. 


879,643. TELEPHONE CIRCUIT. Charles M. Jacobs, Reading, 
and William J. Thorrowgood, Wimbledon Park, England. A 
transformer is placed in the telephone circuit to eliminate 
external influences. 


879,648. MEANS FOR AUTOMATICALLY CLOSING ELECTRIC 
CIRCUITS. Fayette W. Keeler, Temple, Tex., assignor of one- 
half to W. Morants, Temple, Tex. An alarm system controlled 
by a clock movement. 


879,650. ELECTRIC TRANSMISSION OF INTELLIGENCE. 
Isidor Kitsee, Philadelphia, Pa., assignor of one-half to William 
J. Latta, Philadelphia, Pa. Impedance coils distributed along 
the line serve to prevent disturbing effects of neighboring 
conductors. 


879.651. ELECTRIC TRANSMISSION OF INTELLIGENCE. 
Isidor Kitsee, Philadelphia, Pa. Leakage circuits are provided 
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between the telephone and the neighboring power circuit to 

l eliminate disturbing influences of the latter. 

879,683. PROTECTOR FOR THIRD RAILS. Frank D. Sharp, Al- 
toona, Pa. A protector for inverted third rails. 

879,697. ELECTRIC CLOCK. WINDING MECHANISM. Adolf 
Trilke, Eimsbüttel, near Hamburg, Germany. An electrically 
wound, weight-driven clock. ; 

879,699. ELECTRIC PUMP-GOVERNOR. Walter V. Turner, Wil- 
kinsburg, Pa., assignor to the Westinghouse Air Brake Com- 
pany, Pittsburg, Pa. The pump is cut in by a low-tension 
regulating means, and cut out by a high-tension regulating 


device. 
879,711. TELEGRAPHIC TRANSMITTER. Clyde Williams, 
Porter B. Mitchell and Sharpe Hathaway, Barton, Ohio. A 


telegraph transmitter consisting of an electromagnet with a 
movable armature and horizontally moving keys. 

879,723. ATTACHMENT PLUG. Reuben B. Benjamin, Chicago, 
Ill., assignor to Benjamin Electric Manufacturing Company, 
Chicago, Ill. A movable lamp contact is carried on the base. 


879,651.—ELECTRIC TRANSMISSION OF INTELLIGENCE, 


879,724.  ELECTRIC-LAMP SOCKET. Reuben B. Benjamin, 
Chicago, Ill., assignor to Benjamin Electric Manufacturing 
Company, Chicago, Ill. A pendant socket. 

879,725. ATTACHMENT PLUG. Reuben B. Benjamin, Chicago, 
1., assignor to Benjamin Electric Manufacturing Company, 
Chicago, Il. A plurality of contact strips secured to the base. 

879,729. TROLLEY-POLE HEAD. George G. Buchanan, Dubois, 
Pa. The wheel is pivoted to provide lateral motion. 

879,760. SWITCH PLUG. Henry C. Froelich, Chicago, Ill., as- 
signor to Benjamin Electric Manufacturing Company, Chicago, 
ae A plug composed of a body with a longitudinally moving 
post, 

879,765. SUPPORT FOR ELECTRIC SERVICE WIRES AND 
CABLES. Edward H. Greenleaf and Theodore A. Dissel, New- 
burgh, N. Y. A wire support which is sprung around the 
cables. 

879,773. EXTENSION PLUG FOR ELECTRIC LIGHTS. Bryson 
D. Horton, Detroit, Mich., assignor to Benjamin Electric Manu- 


facturing Company, Chicago, Ill. A socket with a reciprocatory 
coned pin. 


879,729.—TROLLEY-PoLe HEAD. 


879,789. REGULATING .MAGNET-CONTROLLER FOR ELEC- 
TRIC ELEVATORS. Henry P. McColl, Hawthorn, Victoria, 
Australia. The controlling rheostat is actuated by solenoids 


having windings with opposite influences. 

ELECTRICAL TYPEWRITER. George W. Donning, East 
Orange, N. J., assignor to Harry T. Ambrose, Orange, N. J. 
Electrical connection is provided between the keyboard and 
the longitudinally traveling type carriage. 

879,819. ELECTRIC-LAMP SOCKET. Gilbert W. Goodridge, 
Bridgeport, Ct., assignor to the Bryant Electric Company, 
Bridgeport, Ct. A two-part socket. 

879,828. ELECTROPNEUMATIC DRILL. Olin S. Proctor, Denver, 
Col. The combination of a reciprocating pneumatic drill with 
an electrically driven compressor. 

879,830. ATTACHMENT PLUG. David L. Webb, New York, N. Y., 
assignor, by direct and mesne assignments, to Benjamin mee 
tric Manufacturing Company, Chicago, Ill->An attachmen 
plug with spring fingers. 
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THE IONIZATION OF THE AIR. 


The well-known facts that the laver of air close to the earth 
is al rays more or less ionized and that the earth itself con- 
tains radioactive materials practically everywhere lead to the 
suggestion that it is the radiation from these substances in the 
earth that brings about the ionization of the neighboring air. 
This theory is not accepted by Mr. W. W. Strong, who gives 
his reasons for rejecting it in a recent issue of Terrestrial 
Magnetism and Atmospheric Electricity. By a careful study of 
the change in jonization throughout the day and year, and the 
effect of varions atmospheric phenomena upon the ionization. 
he is led to the conclusion that this ionization is due to a 
radioactive substance in the air itself. 

In the first place, Mr. Strong points out that several inves- 
tigators have shown that the ionization taking place in closed 
vessels varies considerably in amount in the course of two or 
three days, while if this effect were due to the penetrating, or 
gamma, radiation from the earth it would be constant. More- 
over, it is found that immediately after a rain or snow the 
ionization of the air is considerably reduced, but as soon as 
the storm is over it increases again at a rapid rate. This also 
is in agreement with the suggestion that the ionization is due 
to a material in the air which is carried to the earth by the 
rain or snow, 

In order to check in another way these effects of the earth. 
Mr. Strong studied the action of an electroscope in the Cum- 
berland Valley, where the limestone is known to contain radio- 
active substances. By watching the behavior of this instrument 
throughout the day, for several days, both when placed in the 
air and when submerged in a cistern four feet below the surface 
of the water, he found that the ionization in the latter case was 
practically constant, while in the former it varied in a charac- 
teristic way. The value was least at night and rose rapidly 
during the morning, as the sun warmed the earth, to a maxi- 
mum value in the middle of the day, falling again toward eve- 
ning. This could not be explained if the radiations were due to 
substances within the earth. 

The explanation Mr. Strong gives is that the actual ioniza- 
tion of the air is due to the radioactive material, probably an 
emanation, in the air, and that this emanation is itself given 
off by the solid radioactive materials of the ground. During 
the disintegration of these materials, which results in the 
liberation of this emanation, the.penetrating of gamma radia- 
tion is not obsenved;:buty when this émanhation itself disinte- 
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grates, the gamma ray appears and thus brings about the effect 
upon the air. 

It is rather interesting to consider that these remarkable 
reactions are going on about us continually, although we knew 
nothing at all about them until very recently. It is probable 
that the fact that they have been ever present is one reason why 
they were not previously noticed. Tt seems also likely that these 
reactions play a more important part in nature’s operations than 


we at present realize. 


THE WEATHERING OF COAL. 

A feature of the operation of large electrical systems, which 
depend upon coal as a source of power, is the storage of a suffi- 
ecient amount of fuel near at hand to eliminate the possibility 
of a shutdown duc to any cause which would prevent the rail- 
roads or other systems of transporting from supplying the 
power stations with their daily needs. This feature has become 
vitally important in those cities where so much depends upon 
the continuity of the electrical supply; aml, moreover, there 
When the 


fuel can be ordered at those times when the price is most favor- 


are certain economie features well worth Securing. 


able, and in large quantities, a considerable saving in the annual 
expense for coal may be made. Such systems of securing the 
fuel supply necessitate some system of storage, and this is usually 


In fact, 
when enormous quantities are to be stored, the expense of putting 


im open vards with no protection from the weather. 


it under roof would be very great. 

It has been known for some time that coal stored in this 
way undergoes a weathering process, but not much attention 
was paid to this fact until the last few years, when the power 
companies began to put away, during the spring and summer, 
large supplies of coal for use later on. Reports upon this 
weathering effect have differed somewhat, as would naturally 
be the case, due to the different conditions under which the 
investigations have been made, but they showed a loss in heat 
value varying from two to ten per cent. Such losses are impor- 
tant when it is remembered that the cost of fuel is the main 
item in the operating expense of the station, and hence further 
light upon the subject is very desirable, not only in order to 
vive a more definite idea of just what loss should be reckoned 
on, but as a possible means of throwing some light upon the 
subject which would enable the loss to be diminished. One 
proposal made some years ago, and, in fact, tried in one or 
two instances, was that the coal would deteriorate less if stored 
under water, and is thus protected from the air, but up to the 
present time, while this method is reported to be good, it has 
More def- 


inite information regarding the effectiveness of this method of 


not seemed applicable for storing large quantities. 


protection is also much to be desired, 

With these important questions in mind, the report: con- 
tained in a bulletin which has been published by the Engineer- 
ing Experiment Station of the University of Illinois is most 
acceptable. This contains two studies; one dealing with the 
weathering of coal, which has been prepared by Professor S. W. 
Parr, of the Department of Applied Chemistry, and Mr. N. D. 
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Hamilton; the second report, submitted also by Professor Parr, 
assisted by Mr. W. F. Wheeler, deals with the deterioration of 
coal samples, a subject which would at first seem not to be of 
such immediate interest to the engineer. But when it i8 remem- 
bered that the coal supply is often bought on a specification 
based upon its heating value, and samples of it may be kept in 
order to check at a later date any previous analysis in order 
to determine a disputed question which may involve a large 
sum of money, the problem of preserving the original samples 
unchanged becomes important. This question will be returned 
to after the results of the first investigation have been pointed 
out. 

In taking up the study of the weathering of coal, Professor 
Parr first gives a brief synopsis of previous opinions upon this 
question. These have been gathered from all over the world 
and cover a period of about forty years. The summary of 
opinions does not give any very definite idea of what actually 
is the case, but there is agreement that the effect depends upon 
the kind of coal, and particularly on its volatile components. 
The presence of occluded inflammable gases in the coal, both 
before and after mining, affects the action, as also does the 


presence of pyrites or other compounds of sulphur. Naturally 


the weathering effect depends also, in some degree, upon the 


size of the coal and the accessibility of oxvgen; and the presence 
of moisture to a greater or less degree, and also the tempera- 
ture might have something to do with the chemical changes 
which go on. From the evidence obtainable, there is little doubt 
that the lignitic, bituminous and semi-bituminous coals, which 
have a relatively high amount of volatile combustible matter, 
have a greater tendency to weather than the anthracites, where 
the volatile matter is low. It is well known that slack coal is 
more lable to spontancous ignition and to the deteriorating 
influence of weathering agents. Finer coal not only is more 
accessible to oxvgen, but will hold moisture the longest. It 
was to obtain more definite figures on these various effects that 
the work was begun. The present report, it may be said, is ouly 
preliminary, but it gives a good deal of information respecting 
the behavior of the Ilinois coals. The object of the research 
was to test the effect of outdoor exposure, exposure to a dry 
atmosphere at a somewhat clevated temperature, the effect of 
moisture at the same elevated temperature, and the protecting 
effect of ordinary water at a temperature of approximately 
seventy degrees Fahrenheit. Nine lots of coal were put through 
these tests, the investigation lasting for a period of nine months, 
samples being analyzed at the beginning of the test and after 
five, seven and nine months’ exposure. In every instance the 
samples were analyzed and their calorific values determined. 
The first evidence of the test is the noticeable effect of sub- 
merging the coal. The values found for the submerged coal 
throughout the nine months hardly varied at all by greater 
amounts than might be found from two tests made on sut- 
ceeding days by the same operator. 

This result may be compared with the effect of exposure to 


the weather, which was done by placing the sam ples yin shallow 
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boxes on the flat roof of a building, where they were left from 
October until the succeeding July. The various samples of 
coal showed different tendencies to crumble, and it was found 
that the loss which took place varied from two to ten per cent. 
The loss takes place most rapidly during the first ea of 
weathering. This contains a hint that when old supplies are 
on hand it may be better to allow them to stand and to use 
the new supply, and in this way save the loss which would occur 
in the latter in the first few months of weathering. 

The results obtained from the samples of coal exposed to a 
In fact, these 


| o ] S cposed to outdoor con- 
samples lost about as muc h as diq those exposed 


thoroughly dry, warm atmosphere are striking. 
ditions. This result seems to indicate that the effect of moisture 
is slight, and hence the amount of protection whieh nom he 
secured by ‘putting the coal storage under cover is of little 
value. There is a loss due directly to the moisture if the coal 
contains sulphur, but this is so small that it is negligible when 
compared with the more serious loss of volatile hydrocarbons. 
In other words, weathering is not a leaching process. [t seems 
to be a direct loss of the volatile components. 

The results of this preliminary study plainly indicate. then, 
the value of storing the Illinois coals under water, and that it 
is net worth while, when this can not be done, to put them 
under cover. If large supplies of these coals are on hand, the 
older samples have practically reached a stable condition and 
will not deteriorate further, or at any rate slowly. It is the 
new supplies that suffer from the process. 

Returning to the question of preserving samples of coal, 
probably the commonest way of doing this is in a preserving 
jar with a cover which screws on, that known 


as the Mason jar 
being very generally used. 


It happens that Professor Parr had 
stored samples of coal in jars of this kind and 
the top of which was held 


that the samples in the X 
change be 


also in a jar 
down by a wire clamp. He found 
fason jars changed with time, the 


ing enough to affect consider 


ably the estimate of the 
Value of the coal. 


| When the sainples were stored in the tighter 
ar there w j i 
] e was also some change in the coal, and it was also 


uld ignite. But this 


place but slowly, It 
r the hydroe 
n it is remoy 


four IV 

ind that gas was given off which wo 
change ig comparatively slight and takes 
Indicates, however, that eithe 


; arbons are lye 
directly by the coal whe given off 


ed from the mine or th 
ri g . . : 
pases occluded by it bring about this deterioration, T] 
should, therefore, be store | 


! le samples 
d in hermetically 


“ng satisfactory. 


ois coals, but there 
ill be found, j 


tight vessels, the 


( e e 


apply to the light Min 
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sTeater or less de 
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ELECTRICAL POWER IN FARM WORK. 

Perhaps we should not be surprised at the slow progress of 
electrical application to farming work, yet it is a little irange 
that in this countrv, which is so largely agricultural and wn 
is so abundantly provided with water powers, almost nothing 
has been done, and to find typical examples of what might be 
accomplished it is necessary to go abroad, to France or Ger- 
many. Over there, in a few cases at least, some serious attempte 
to do the work on the farm by means of electric power have 
been made, and although distance often lends enchantment to 
lection the reports which have been published do not 
intimate that the results were not at least as favorable as had 
heen expected. 

It is probable, however, that within a few years, when the 
development of our water powers has advanced considerably and 
power companies are looking for desirable customers, they 
may attempt to build up a business among the farmers. It can 
hardly be expected that the farmers will themselves be the first 
to make a decided movement in this way. As a rule they are 
conservative and inclined to follow the methods their fathers 
used. They are accustomed to the horse and are apt to consider 
at length any plan which calls for a considerable outlay for 
equipment. It will be for the power companies to point out 
the advantages of other methods and to show in what way a 
change would be profitable. 

The one great advantage of the horse is what might be 
called its flexibility. He is a self-contained, self-propelling 
prime mover. This fact is apt to overshadow his decided short- 
comings in other ways. He is costly to keep; he requires con- 
stant attention, and is expensive as a source of power. His 


rate of working is low, and when it is sought to increase the 
power by placing a number of units in a team, the 


system be- 
comes awkward and 


difficult to handle, and, besides, soon reaches 
a point where more men are required to control the work. 
Practically all the work of the farm can be done, and is now 
being done, by portable clectrie motors, which require only 


fraction of the attention which must be given to the horse, at 


an power or feed. Asa means for hauling 
cavy loads to market the horse is not che 


tions of the country the automobile is alre 
this work. Besides these disadvantac 
replaced by the motor this 

the farm, whie 


for him, 


a 


h must now be giy 
for more profi 
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Patent Office Squabble. 

N. W. Burton, a Patent Office exam- 
iner; Henry E. Everding, a Philadelphia 
lawyer, and John A. Heany, an inventor. 
of York, Pa., were arrested in Washing- 
ton, D. C., on February 27, on an indict- 
ment charging them with conspiracy to 
destroy government records and to de- 
fraud. The indictment alleges in sub- 
stance that they were engaged in a plan 
to steal the work of inventors of clectric 
lighting devices. It is claimed that they 
gathered in for Heany’s benefit the ideas 
of other electrical experts working upon 
this development. 

Substantially the plan of operation is 
alleged to be as follows: Heany filed ap- 
plication for a patent on filaments and 
electrodes for incandescent and arc lamps. 
Burton, it is charged, held up applica- 
tions filed by other men for similar ap- 
pliances, and furnished details of what 
thev contained to Heany. He then noti- 
fied the defrauded applicants that their 
claims were already covered in the ap- 
plications filed by Heany. The matter 
was called to the attention of Assistant 
District Attorney Adkins by Secretary 
Garfield some time ago, and has been 
under investigation by the Grand Jury. 
The three men were summoned before the 
Grand Jurv on February 27, and upon 
the conclusion of their testimony the in- 
dictment was returned. The affair has 
caused a considerable stir as the parties 
involved are well known in the industry, 
and Mr. Heany is well known in York, 
Pa., and has been prominently identified 
with interests there for some time. 

Commissioner of Patents E. B. Moore 
makes the following statement in con- 
nection with this case: 

“The report of that committee finds, in 
substance, that by the connivance of an 
employé of the Patent Office, matter that 
was not in the application for the patent 
at date of filing was unlawfully intro- 
duced subsequently during its prosecution, 
thereby laving a foundation for claims to 
an inventor not disclosed in the applica- 
tion when it was filed. 

“The effect of such an act is to estab- 
lish a false date of invention, much earlier 
than the true date thereof, and thus en- 
able the patentee to dominate aud con- 
trol all inventions falling within the scope 
of the patent. 

“The invention involved is thought to 
be very valuable, and a great advantage 
would attend it if a date of invention suf- 
ficiently early to antedate the prior in- 
vention of others could be secured. To be 
successful in this plan it was necessary 
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to destroy original records of the office 
and file substitutes therefor, and by 
changing the dates of receiving stamps 
make it appear that such substitute 
papers were in fact actually filed upon the 
fictitious dates stamped on the papers. 

“Notwithstanding the vast moneyed in- 
terests involved in patents and the con- 
sequent many opportunities for corrup- 
tion arising therefrom and from the ne- 
cessity of relying upon the integrity of 
each individual examiner, owing to the 
technical and judicial character of the 
work of the Patent Office, no examiner 
had ever been shown false hitherto to the 
trust imposed upon him in all the 118 
vears of existence of the United States 
patent system.” 

os 


Changes in the New York & 
New Jersey Telephone 
Company. 

At the annual election of officers of the 
New York & New Jersey Telephone Com- 
pany, held in Brooklyn, N. Y., on Feb- 
ruary 27, Theodore N. Vail was elected 
chairman of the board of directors. Union 
N. Bethell was re-elected president; W. D. 
Sargent was re-elected vice-president ; 
If. F. Thurber, formerly general man- 
ager, was elected second vice-president ; 
Waldron Hoppins was re-elected secretary, 
and Ford Huntington, treasurer of the 
New York Telephone Company, was 
elected treasurer in place of H. S. Snow, 
resigned. Walter Brown was elected 
auditor in place of J. L. Hamar, who will 
serve the company in another capacity. 
John C. Reilly, who has been with the 
company for twenty-five years as general 
superintendent, general manager and vice- 
president, resigned as vice-president and 
will assume important duties assigned by 
the president. These changes are in line 
with matured plans, and are not the result 
of the recent discovery of irregularities in 
the office of the treasurer. Other minor 
changes in the routine of the accounting 
and collection departments will occur in 
completing the organization. 

—_-_—__+@—<_ ——. 

Illuminating Engineering 

Society. 

The New York section of the Illumi- 
nating Engineering Society will hold a 
meeting in the Engineering Societies 
Building, New York city, on Thursday 
evening, March 12, at 8.15 o'clock. A 
paper will be presented by E. L. Elhott, 
entitled “The Relation of Illuminating 
Ingineering to Architecture from the En- 
wincer’s Sfandpoint,” 
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New Interborough Bonds. 
It is understood that an issue of part 


of the proposed $50,000,000 Interborough 
Rapid Transit Company bonds will shortly 


be placed before the public. At the close 
of its last year the company had a sur- the 
plus for the year of $682,000 after the he 


payment of the seven-per-cent dividends Mg 
on Manhattan stock, nine-per-cent divi- 


dends on its own stock, and all charges “10 
and taxes. The surplus for the year was iD 
an increase of $169,000 over that of the lu 
previous year, but gross earnings showed 1 
a greater increase, for the reason that the aa 
charges increased by more than $1,000,- al 
000. About a quarter of this increase = 
was due to increased payments on ac- a 
count of the new Manhattan stock issued e 
in 1906. As a result of the opening of ii 
the Brooklyn tube it is said the passenger ie 
travel on the subway has increased from 
40,000 to 50,000 a day, producing an a 


additional revenue of from $2,000 to 
$2,500 daily. On the other hand, the in- 
crease in operating expenses is but $500 
a day. Even better results are expected 
when the extension to Atlantic avenue, 
Brooklyn, is completed. It is proposed to 
secure the forthcoming five-per-cent bonds 
by a first mortgage on the power-houses 
and rolling stock, on the Steinway tunnel 
and on the Long Island traction proper- 
tics owned by the company. The com- 
pany has two series of notes outstanding. 
one of $15,000,000, maturing May 1 next, 
and the other of $10,000,000, maturing 
March 1, 1910. It has a floating indebted- 
ness of $5,000,000. It is the intention 
of the company to sell $20,000,000 of 
bonds and use the procecds to retire the 
$15,000,000 of notes maturing on May 1. 
and the $5,000,000 floating indebtedness. 
if bond market conditions are favorable; 
otherwise the bonds will be issued as col- 
lateral security for a new issue of notes. 


—— 0 


Western Electric Company 
Election. 


At a meeting of the board of directors 
of the Western Electric Company, held in 
Chicago, Ill., on February 19, two 
changes were made in the board: H. A. 
Halligan and J. W. Johnson resigned. 
They were succeeded by J. I. Waterbury. 
of New York, and W. H. Miner, of Chi- 
cago. The officers were re-clected as fol- 
lows: President, Enos M. Barton; vice- 
president, Harry B. Thayer; secretary, 
H. A. Halligan; assistant secretaries, 
R. H. Gregory and W. S. Gifford; treas- 
urer, F. V. Bennis; assistant treasurers, 
E. H. Gilmore and John Bray, 


annb  —, 
m E A- 


March 7, 1908 


International Exposition of 
the Applications of 
Electricity. 

The International Exposition of the 
Applications of Electricity, organized un- 
der the auspices of the city of Marseilles, 
the Department de Bouches du Rhône and 
the Chamber of Commerce, will be held in 
Marseilles, France, from April 19 to 
October 31. In order, however, to allow 
more time for American exhibitors, the 
American section will not be opened until 
June 1. 

The exposition will be located in the 
park of the Rond Point du Prado, and 
will receive any machinery, apparatus and 
instruments, as well as industrial prod- 
ucts, relating to the utilization of elec- 
tricity. Special exhibits of fine arts, hor- 
ticulture, automobiles, ete., will also be 
arranged. 

The exposition will comprise the follow- 
ing principal groups, which will be fur- 
ther subdivided into classes: (1) trans- 
mission, distribution and generation of 
electrical energy (this group will also in- 
clude steam and water turbines, steam 
engines, boilers and all forms of prime 
movers) ; (2) applications of electricity to 
industries in general; (3) applications of 
electricity to domestic industries; (4) ap- 
plications to domestic economy; (5) appli- 
cations to public and private lighting ; 
(6) applications to heating and ventila- 
tion; (7) applications to machinery for 
lifting and manipulation; (8) applica- 
tions to mines and quarries; (9) applica- 
tions to transportation; (10) applications 
to agriculture; (11) applications to mili- 
tary and naval engineering; (12) electro- 
chemistry, electrometallurgy and the 
allied sciences; (13) telegraphy and tele- 
phony; (14) applications to the medical 
and surgical sciences; (15) electrical in- 
struments for measurement and calibra- 
tion; (16) raw materials and manufac- 
tures used in electrical industries; (17) 
practical and theoretical teaching of the 
science of electricity; (18) miscellaneous 
industries and their products. 

The exposition will be governed by two 
general commissioners appointed by the 
President. 

An international congress of all appli- 
cations of electricity will be held from 
September 14 to September 21. 

The American Honorary Committee is 
headed by Jules Jusserand, French Am- 
bassador at Washington; H. G. Stott, 
president of the American Institute of 
Electrical Engineers, and C. P. Neill, 
United States Commissioner of Labor. 
Paul Dieny is commissioner for the 
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United States, with headquarters in the 
Park Row Building, New York city. The 
other members of the American Honorary 
(‘committee are as follows: Bion J. Arnold, 
If. G. Baver, C. H. Becker, Lucien Bon- 
zom, C. F. Brush, J. J. Carty, Maurice 
Coster, Professor F. B. Crocker, Dr. Lee 
de Forest, Carl Hering, Dr. Peter Cooper 
Hewitt, Samuel Insul, Pierre Kamper- 
dyk, C. W. Kohlsaat, Etienne Lanel, H. 
Ward Leonard, J. W. Lieb, Jr., C. O. 
Mailloux, T. C. Martin, R. W. Pope, 
Dr. Henry Noel Potter, Dr. C. P. Stein- 
metz, L. B. Stillwell, Frank J. Sprague, 
Dr. Elihu Thomson, Dr. W. H. Tolman, 
Dr. S. S. Wheeler, W. J. Wilgus, the Hon. 
Carroll D. Wright, and Arnold von 
Schrenk, assistant commissioner for the 
United States. 
— —-_+@— ——- 

The Morse Electric Club. 

The Morse Electric Club gave its initial 
dinner at the Hotel Breslin, New York 
city, on Saturday evening, February 29, 
some 200 being present. The guest of 
honor was Colonel Robert C. Clowry, 
president of the Western Union Telegraph 
Company, and J. B. Van Every, the presi- 
dent of the club, was the capable toast- 
master. There were a number of speakers, 
among whom were Colonel Clowry, E. T. 
Jeffery, W. J. Dealy and I. N. Stevens. 

Before adjournment all present united 
in a toast to Thomas A. Edison, and a 
wish for his speedy return to perfect 
health. 


The club’s membership is composed 


largely of the officials and men of the 
Western Union Telegraph Company, and 
a large number of out-of-town superin- 
tendents and managers were present. 

The officers of the club are: President, 
J. B. Van Every; vice-presidents, J. C. 
Barclay and B. Brooks; secretary, F. J. 
Scherrer ; treasurer, R. J. Murphy. 

Among those present were: Henry D. 
Estabrook, James Kempster, Charles W. 
Price, Henry L. Shippy, R. D. Brixey, B. 
Brooks, P. J. Casey, J. J. Ghegan, Will- 
iam H. Hearst, A. F. Kelley, Frederick 
Pearce, W. E. Paine, J. B. Taltavall, 
H. F. Van Every and M. T. Wilbur. 


e 


American Institute of Elec- 
trical Engineers. 

The next regular meeting of the Ameri- 
can Institute of Electrical Engineers will 
be held on Friday, March 13, at 8 P. M. 
A paper by L. B. Stillwell and H. S. Put- 
nam, entitled “Notes on Electric Haulage 
of Canal Boats,” will be presented. This 
will be illustrated by lantern slides. 
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Mr. Edison’s Condition. 

The recovery of Thomas A. Edison 3s 
said at the Manhattan Eye, Ear and 
Throat Hospital to be now practically ar- 
sured. The fever which set in immediate- 
lv after the operation for mastoiditis on 
February 23 has disappeared entirely, and 
fears are no longer felt that complications 
may develop. It is now thought that Mr. 
Edison will be confined to the hospital for 
but a few davs longer. 


— arp 


Accept Westinghouse Terms. 

At a meeting, on February 28, at Pitts- 
burg, Pa., of the committee of creditors 
of the Westinghouse Machine Company, 
it was decided to take the property out of 
the hands of the receivers at once. The 
creditors’ committee, representing Boston, 
Philadelphia, New York and Pittsburg in- 
terests, was unanimous in its vote to ac- 
cept the plans for reorganization and 
extension which were submitted on De- 
cember 24. By the terms of the agree- 
ment creditors whose accounts do not 
amount to $500 will be paid in cash; 
while those holding larger than $500 
claims will accept a $500 bond for each 
$500 they claim, the excess over a $500 
multiple to be paid in cash. The bonds 
are to run for three years and bear six 
per cent interest. There will be arranged 
for on these terms about $7,000,000 of 


debts. 
— 0M 


Appreciation of General 
Eugene Griffen. 

At the recent regimental dinner of the 
First Volunteer Engineers, held shortly 
after the death of General Eugene Griffen, 
who had been the commanding officer, he 
was feelingly remembered by those pres- 
ent. Among others, the appreciation ex- 
pressed by Dr. Louis Duncan of hia 
former officer was much admired, and 
several requests for this have since been 
made of Dr. Duncan. It is as follows: 

“We knew the strength of his patriot- 
ism. We knew his stern devotion to 
duty, and we knew the delicacy and ten- 
derness of his friendship. In him there 
was no small or ignoble thought. 

“Whether we who are here believe in 
any creed, or whether our souls are 
shrouded in the gloom of disbelief, this 
we know, that somewhere within the il- 
limitable boundaries of space we shall 
meet him again. God judges his people 
outside of creed or belief. 

“Eugene Griffen was a good man and 
no harm can happen to a good man 
whether he be -aliveyorydead.” 
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AERIAL AND UNDERGROUND CON- 
STRUCTION.’ 


BY C. H. JUDSON. 


A few years ago advanced telephone en- 
gineers were writing long arguments to 
prove the superiority of ærial cable over 
open-wire construction.. It was shown 
that a. pole line carrying fifty pairs of 
open wire would cost a great deal more 
both to erect and maintain than a fifty- 
pair cable line, and it was confidently pre- 
dicted that within ten years there would 
be no more open-wire construction where 
twenty-five pairs or more of wires were 
required, The ten years have not elapsed, 
and it is at least five years since the all- 
cable idea got a firm foothold, and any 
engineer who would plan an open-wire 
lead of more than ten pairs in city work 
at the present time would be considered 
just a trifle of a back number. Indeed, 
the general tendency to get Tid of all 
open-wire work has almost caused the 
cross-arm to vanish from urban field. 
The advance from open wire to cable was 
a long one and many telephone men 
thought that their real troubles were at 
an end when they got all their wires cased 
up in impervious lead pipes, so they 
leaned back and took deep breaths of 
satisfaction. They had put the outlying 
lines in as good condition as those close 
to the exchange—those which they had 
buried under the streets. They had buried 
these principally because the municipal 
authorities would not permit poles in the 
business district or because the cables were 
so many that no pole line would carry 
them. 

The relation between the maintenance 
charges against open wire and cable on 
poles had been worked out, discussed and 
proven an uncontrovertable fact by a 
battle of argument and test, and the 


cables were so far the winners in the con- ` 


test that there was no question as to the 
desirability of installing them. The cables 
were easily the favorites, and in the de- 
bate no one cared to hear anything to 
their discredit, and, so long as the open 
wire was as good as down and out in the 
first round, it had no champion to call in 
question the statements of the cable ad- 
vocates. This was probably the best 
thing, else an important step ahead might 
have been delayed. From open wire to 
cable was a wise move and made greatly 
toward better service and better earnings 
all along the line. 

Now comes the next step. The tele- 
4 Abstract of a pa r read before the International 


Independent Telephone Association, Chicago, 1N.. 
January 21-28, 1908. 
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phone line put off its swaddling clothes 
with the open wire and now it is looking 
for trousers and boots. You can not keep 
a growing boy in dresses long, and the 
pole line can not last forever. Some day 
it must come down, and it were better not 
to build it at all than to build it for a 
day. If the pole line will not take care 
of the cable lead we must go underground. 
Not only is the conduit the next step be- 
yond the messenger, but it is, so far as 
present knowledge goes, the ultimate. But 
the ultimate stage is not adapted, for 
business reasons, to all portions of the 
construction. Much of this is still in the 
baby stage and must wear baby clothes. 
But the child grows faster nowadays than 
he did when the business was new, and is 
likely to become a man over night. The 
aim, then, should be to adapt the construc- 
tion not only to immediate needs but to 
the requirements of the near future. 
That underground cable installed in 
properly-built conduits is without excep- 
tion the best method of distribution for 
telephone wires is axiomatic. Your en- 
gineer does not have to be told that wires 
so installed will give the maintenance de- 
partment less sleepless nights and show 
better on the department’s pay-roll than 
the cables or wires installed in the air. 
This is a primary principle in modern 
telephone engineering, and while applica- 
tion of this principle will produce ideal 
results, it presupposes ideal conditions 
both as to the demand for service and the 
ability of the financial end of the prop- 


-asition to meet the bills for such con- 


struction. As no telephone plant has ever 
been built under such ideal conditions, 
and as it is not at all likely that they will 


ever exist throughout the entire distribu- 


tion of a system, your engineer is com- 
pelled to meet the endless variety of 
conditions which are far from the ideal, 
and which arise both from his inability to 
know what the demand is going to be and 
from the inadvisability of expending the 
amount of money requisite to the in- 
stallation of a technically perfect plant. 
He is therefore compelled to make such 


‘modifications of this plan as will judi- 


ciously conserve the forces at his command 
and meet the requirements of the future 
as he may to the best of his ability foresee 
them. 

If your engineer can look forward for 
five years and can determine about what 
sort of construction he is going to re- 
quire in a rapidly-growing territory at the 
end of that time, he is a seer of the first 
magnitude, and yet his intuition tells him 
that to give his company the best results 
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he must put on his strongest magnifiers 
and look with aching eyes to see, if pos- 
sible, however dimly mayhap those condi- 
tions. 

Granted that the engineer has made his 
calculations and looked into the future 
as he should and has figured on what his 
necessities are going to be five years hence, 
he is ready to take his maps in hand and 
put down upon them the conventionals 
that shall indicate his underground and 
his ærial leads. Right here, however, he 
runs up against other propositions. It 
may be that streets are unimproved; that 


grades are not established ; that the ques- 


tion of branch 
arises. 


exchanges established 
These cut considerable figure, for 
he would not think of going into an ex- 
pensive underground proposition with the 
possibility of having to remove it within 
ten or fifteen years, and with the probable 
establishment of branch exchanges he 
would realize the necessity of putting 


-down within a reasonable time some of 


the extensive leads and of reducing them 
to trunk lines. All of these things having 
been carefully worked out, he now deter- 
mines where his underground must be 
permanently established. He has long be- 
fore this figured out the cost of his 
underground work. He has calculated 
the cost of wrial construction. He knows 
to a nicety what difference is between the 
cost of an underground and the cost of an 
overhead lead carrying the same number 
of wires in cable, and with all the other 
facts before him he takes his drawing pen 
and makes up his preliminary maps. He 
then prepares his estimate and makes the 
necessary calculations to prove the ulti- 
mate efficient earning capacity of each 
lead; that is, presuming that he is en- 
deavoring to make every portion of the 
work a valuable asset. 

It usually happens that some portion 
which in the preliminary survey seemed 
to require preparation for great growth, 
in the finished plan has an entirely differ- 
cnt aspect, and the reverse may be the 
case in another part of the work. Again, 
to decide on the precise nature of the 
work for a given lead may require much 
careful thought, the use of some mathe- 
matics, and, as I have already said, not a 
little prophetic vision. But with all this 
careful calculation few engineers have 
ever been able to install as much under- 
ground conduit as they wish in any plant, 
for the reason that the engineer is usually 
influenced by the state of the treasury; 
and in the independent telephone business 
the treasuries, however liberally provided, 
have rarely been able to keep up with the 
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demand for service. So the problem be- 
comes still more difficult) of solution. 
Then it becomes a question of putting the 
money at hand where it will do the most 
good. Such a course naturally is de- 
structive of even modified ideals, but your 
engineer, if he is faithful and skilled, will 
not permit ideals to clog his business in- 
stincts, and, with a view to the dividends 
which his company is going to pay, he 
makes his plans to meet the situation in 
which he is placed. 

For the purpose of comparison let us 
take a case where we absolutely require 
400 pairs in a lead a mile long, and let us 
make a rough calculation of the cost of 
a mile of four-duct conduit with the 
necessary manholes and distributing poles, 
and a mile of forty-five-foot poles carry- 
ing two one-half-inch Siemens-Martin 
messengers, and with distributing poles in 
the same positions as the underground 
system. For the purposes of simphfying 
the illustration we will imagine the full 
cables running the entire mile and figur- 
ing that the rial lead will be all in cable. 

Taking eighteen cents per duct foot as 
a reasonable average figure for the in- 
stallation of the underground work at 
$75 apiece for the manholes, a mile of 
conduit as mentioned will cost approxi- 
mately $5,300, while a mile of the poles 
and messenger and everything complete 
will cost in round numbers $2,200. These 
are average figures and made from costs 
taken from a number of different con- 
struction jobs recently completed in dif- 
ferent parts of the country. Now there 
is a difference here in this construction 
of approximately $3,100 and the lines are 
ready for the cable. 

We can install 400 pairs easily, and 600 
pairs if necessary, on the two strands 
which we have erected. If we put the 
600 pairs on, it is not likely that we 
will want to put much more on the same 
poles, although the poles could probably 
be expected to carry 200 pairs in addition 
if desired, but we all know the results of 
overloading poles with heavy cables in 
most parts of the country. Our under- 
ground conduit, however, has a capacity 
of four cables, and we can put as high as 
2.000 pairs in the conduit if desired. 

The maintenance and depreciation 
charges against our mile of pole line will 
be somewhere in the neighborhood of 
$242 per annum, figuring on one per cent 
for maintenance and ten per cent for de- 
preciation; whereas the maintenance and 
depreciation of our line of underground 
conduit will figure about $120 per an- 
num, figuring one-quarter of one per cent 
for the maintenance and two per cent for 
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I think E have figured high 
The difference be- 
tween these charges is $122 in favor of the 
underground conduit, while the difference 
between the maintenance and depreciation 
of the wrial cables and the underground 
cables must be all of five per cent per 
annum on the value of the eables alone. 


depreciation. 
enough in both cases. 


I question if the average would be as low 
as that. 

In the matter of cables let us suppose 
that we have two 200-pair cables installed, 
as that is about as heavy a cable as we 
would care to put in the air. An outside 
fizure on the cost of these cables would 
be $6,000, while the same cable installed 
underground would cost somewhat less. 
Depreciation of five per cent on the wrial 
that on the under- 
So that we may 


cable in excess of 


ground would be $3500, 
take for our wrial construction $242 plus 
$300 equals $542, and for the under- 
ground $120 plus $186, six per cent on 
the excess in cost of underground over 
wrial, equaling $306, leaving $2360 in 
favor of the underground. It would seem 
as though it would pay to borrow the 
$3,100 extra to install the underground 
if one could make a net profit on it of 
seven, and one-half per cent, not to men- 
tion the difference in the cost of main- 
taining the two classes of cable. Besides 
all this, in the four ducts undergronnd 
we have space for 1,800 pairs or more, 
while our poles would not safely carry 
more than half that load. 

These figures are, of course, subject to 
modification according to prices of labor 
and material, but the proportions will hold 
good. No pavement work is included. 

Suppose that we have no use for more 
than one cable on this line at the present 
time, the extra messenger would be an 
additional burden and the cost of main- 
tenance and the depreciation on the Tine 
would be less than I figured. Lf, however. 
this is a case where we must eventually 
expect to install two or three or more 
cables, and that within five years, the 
same caleulations must be made. We can 
not be too sure when we erect a pole line 
that we are going to need only a limited 
amount of wires thereon, and if we can 
predict a growth at all commensurate 
with the cost of a line of forty-five or 
fifty-foot poles. then underground conduit 
is by far the most economical proposition. 


—_—_ —@-__—_ 
Word to You, Mr. McAdoo. 
Enjoy vour brief hour of approbation. 
By the time vou have been dealt with by 
“Anybody's Magazine,” and the “Daily 
Onslaught,” and the “Why-Did-You-Do- 
It Commission,” and the attorneyvs-gen- 
eral of New York and New Jersey, and 
the IToboken Strap-Hangers’ League, you 
will wish that vour name had been 
MeAdowt.— Wall Streel Journal, 


A Successful Automobile 
Show in Newark, N. J. 

Newark’s initial automobile show, Feb- 
ruary 21-29, was a success not only from 
the standpoint of the spectator, but from 
the exhibitors as well. Many interesting 
exhibits were made of various makes of 
cars, among which may be mentioned : 

Allen-Kingston Motor Car Company. 
Allen-Kingston car; Brush-McLaren Mo- 
tor Company, Brush ear; Calvert-Zusi, 
Jewell car; Calvert-Zusi, Winton car; 
Sheldon W. Case, Holsman car; Charles 
S. Cooper, Atlas car; Ellis Motor Car 
Company, Pierce, Great Arrow and Knox 
cars; Essex Auto Company, Ford-Jack- 
son car; Garford Motor Car Company, 
Garford car; Greene Motor Car Company, 
Locomobile, Oldsmobile, © Pope-Waverly 
cars; Ivgrade Motor Car Company, Ford 
cars P. If. Johnston & Company, Groub 
and Cameron cars; H. J. Koehler N. G. 
Company, Buick and Waltham cars; W.N. 


Maltby, Corbin car; J. W. Mason, 
Maxwell & Stoddard and Dayton 
cars; Mitchell Automobile Company 
of New Jersey, Mitchell car; Motor 
Car Company of New Jersey, Pack- 
ard, Autocar, Cadillac and Morton 


cars; Osborn & Morton, Auburn car; Carl 
H. Page & Company, Peerless car; Ricker 
Machine Company, Marman car; A. G. 
Spalding & Brothers, Stevens- Duryea car; 
Star Motor Car Company, Pullman-Napier 
car; the White Company, White car. 
Among the interesting accessory ex- 
hibits were the following: Electric Motor 
& Equipment Company, Newark, N. J., 
fine exhibition of “Exide” batteries, tan- 
talum lamps (with reflectors), dry bat- 
teries, flashers, auto oils, “reco” electric 
whistle, “Apple” igniter, "Wusol™ dusters; 
the exhibit was in charge of C. R. Hull. 
H. F. Alexander & Company, New York 
city; American Auto Rim Company, New 
York city; Auto Tire Repair Company, 
Newark, N. J.; Brick Church Auto and 
Supply Company, East Orange, N. J.; 
Century Optical Company, New York 
city; Electrical Maintenance and Repair 
Company, Newark, N. d.s; Ellis Motor 
Car Company, Newark, N. doi George A. 
Haws, New York city: Adolph Karl & 
Company, Newark, N. J.: C. N. Knowles, 
Lovell-MceConnell Manufacturing Com- 
pany, Newark, N. J.; National Oil and 
Supply Company, Harrison, N. J.; New- 
ark Garage and Repair Company, New- 
ark, N. J.; Newmastie Tire Company, 
New York city; New York Auto Top and 
Supply Company, Newark, N. J.; Oriental 
Rubber Company, Newark, N. J.; W. N. 
Sheppard, Newark, N. J.; C. F. Split- 
dorf, New York city; Standard Oil Com- 
pany, Newark, N. J.; The Tea Tray Com- 
pany, Newark, N. J.: 0. W. Young, New- 
ark, N.J.3 LJ. Worthy Newark, N. dJ. 
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An English Direct-Current 
Steam-Turbine Unit. 

A somewhat detailed description is 
given here of a direct-current steam-tur- 
bine-driven generating set manufactured 
by the Brush Electrica] Engineering Com- 
pany, Limited, of Loughborough, Eng- 
land. The first part of the description 
deals with the steam turbine and describes 
this somewhat minutely. It is a turbine 
of the Parsons type. The generator de- 
sign is interesting, since it is difficult to 
construct direct-current machines for 
steam-turbine speeds in large sizes, ow- 
ing to the severe strains thrown upon the 
commutator; therefore, in developing 
these machines, small sizes were first con- 
structed by the company, and the work 
progressed gradually until now generators 
rated at 850 kilowatts are built to operate 
satisfactorily. One machine of this rating 
was delivered to the Adelaide Electric 
Lighting and Traction Company early 
last year, and it has been operating since 
then without trouble. It runs cool and 
commutates sparklessly at all loads with 
fixed brushes. This machine is of the 
four-pole, shunt-wound type with series 
interpoles and a compensating winding. 
The armature is built up of laminations 
with paper insulation between, and a 
number of ventilating ducts are provided 
so that the free circulation of air may 
take place through the body of the arma- 
ture to cool the core and winding. As 
far as possible, every part of the armature 
is machined over, the details being de- 
signed with this object in view, and every 
part is balanced statically by itself before 
being erected in position. During the 
process of building up, the armature is 
continually checked for balance, and in 
many cases no balancing at all is found to 
be required when it is completed and run 
up to speed. This even distribution of 
weight during the construction is an im- 
portant factor, as the addition of balance 
weights to a completed armature can only 
be made in certain places, which, as a 
rule, will not be in the same plane as the 
out-of-balance mass and, therefore, will 
not give correct running balance. The 
former-wound coils, insulated with mica- 
nite and leatheroid, are placed in the 
armature slots and keyed by hard-wood 
wedges. The ends of the windings are 
held by manganese-bronze caps. The in- 
sulation of the winding is important at 
high speeds, and as it is not advisable to 
increase the thickness of the insulation, 
the strongest and best material should be 
used and the coils held so that shifting 
will not be possible. Another possible 
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cause of breakdown is due to the large 
quantity of air forced through the ma- 
chine which may carry in copper and car- 
bon dust. In these machines this trouble 
is obviated in the construction of the 
machines by hermetically sealing all naked 
copper bars and connectors. Some pos- 
sible cooling effect is foregone in this 
way, but is compensated for by a liberal 
use of metal. In building up the commu- 
tator the thickness of the mica is not 
greater than that ordinarily used, but the 
voltage per segment of the commutator 
is kept low. The segments are held to- 
gether under high mechanical pressure 
and are reinforced by steel shrink-rings. 
The brushes are in pairs, of leaf-copper 
and Morganite. These brushes are 
pressed down on the commutator with a 
pressure of 2.3 pounds to the square inch. 
No lubrication whatever is used on the 
commutator.. The field yoke is a circular 
casting of high permeability, split on the 
horizontal diameter. The pole-pieces are 
built up of steel plates cast in the voke; 
the field coils are former-wound, insulated 
with micanite and held in position bv 
laminated pole-shocs. The shunt excita- 
tion is furnished by a direct-coupled ex- 
citer. Slots are punched in the pole-shoe 
laminations and serve to carry a compen- 
sating winding which neutralizes the ar- 
mature reaction. The commutating field 
proper is furnished by the series inter- 
poles. With these precautions no trouble 
from flashing-over of the commutator has 
been experienced. The estimated efficiency 
of the machine at full load is ninety-five 
per cent; at half load, 91.5 per cent. The 
regulation with constant speed and excita- 
tion is seven per cent, and with no altera- 
tion made on the governor or exciter, 12.5 


per cent.—MHngineering (London), Feb- 
ruary 14. 
oe 
Atmospheric Fog and Elec- 
tricity. 


Attention is drawn here by Charles 
Chree to a recent remarkable example of 
an atmospheric electricity phenomenon 
which usually accompanies London fogs 
and which may have some bearing on the 
subject of fog dispersion or prevention. 
The method employed at Kew Observa- 
tory for determining the absolute value 
of the potential gradient of the atmos- 
phere does not err in the direction of over- 
estimating it. Taking seven years, from 
1898 to 1904, the author finds that the 
mean value of the potential gradient at 
Kew was 159 volts per metre. ‘The mean 
value for January was 201. The phe- 
nomenon referred to is the occurrence 
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during fog of specially high positive po- 
tentials, values double or treble that ap- 
propriate to the season not being unusual. 
At such times, however, there are usually 
large and frequent oscillations in the value 
of the gradient, so that the maintenance 
of an especially high value for a number 
of consecutive hours is comparatively rare. 
On the morning of January 21, during 
an intensely thick fog, the potential gra- 
dient at Kew exceeded 730 continuously 
from 1 to 9 a. mM. How much it may 
have exceeded this value it is im- 
possible to say, as the record passed be- 
yond the limits of the paper; but as the 
oscillations before and after leaving the 
sheet were large, the maximum value was 
probably 1,000. A question of practical 
interest is whether the steepness of the 
potential gradient near the ground during 
fogs serves, or may be made to serve, a 
useful purpose in helping to clear the at- 
mosphere of dust and smoke. It would 
also be interesting to know whether these 
high potentials are wholly without physio- 
logical effects on the human body— 
Nature (London), February 13. 
oo 


The London Underground. 


Reports of the three new tubes, subsid- 
iaries of the Underground Electric Rail- 
ways of London, England, for six months 
cnded December 31 last, have been re- 
ceived. The figures for the last half of 
1907 show that while the Great Northern, 
Piceadilly and Brompton’s gross receipts 
for the first six months of 1907 were 
$517,930, for the second half they in- 
creased to $579,657. The number of pas- 
sengers carried for the half year ended 
December was 13,914,779, as compared 
with 11,953,759 for the half year ended 
June. During the first four weeks of the 
present half year the receipts showed an 
expansion of fifty-five and one-half per 
cent over the corresponding weeks of 1907. 

In the case of the Baker Street and 
Waterloo Company, which carried during 
the half year ended December, 1907, 
10,662,876 passengers, as compared with 
6,794,895 during the corresponding pero 
of 1906, the gross receipts show a gail 
of $120,991, or more than fifty-six pe 
cent over the corresponding period of 
1906. The third tube, the Charing Cross, 
Euston and Hampstead, was opened on 
June 22, 1907, and from that time to De- 
cember 31 carried 9,881,357 passengers, 
with gross receipts of $361,234. 

T'he companies controlled by the Under- 
ground Electric Railways Company ° 
London, Limited, the three tubes, 
Metropolitan District Railway and ie 
London United Tramways Company, se 
ried during the second half of 1907 almos 
100,000,000 passengers. 
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ARTIFICIAL DIAMONDS. 


BY JOHN B. ©. KERSHAW. 


The arrest and trial of a French engi- 
neer and metallurgist, named Lemoine, 
for fraud in connection with a process for 
the production of artificial diamonds, re- 
vives interest in the previous attempts 
which have been made to solve this most 
interesting and fascinating problem. 

It is probably not known to the ma- 
jority of people that diamonds of small 
size have been made artificially by at least 
four of the scientists, who have devoted 
time and money to this subject. Had Sir 
Julius Werner been aware of these suc- 
cessful attempts when negotiating with 
M. Lemoine for the purchase of his 
process, he would doubtless have been 
more chary in parting with his thousands. 

Even should M. Lemoine have suc- 
ceeded in making larger diamonds than 
the other experimenters, a fact which is 
by no means proved, the question of 
patent validity and of anticipation is cer- 
tain to arise when the attempt is made 
to exploit the latest process upon a manu- 
facturing basis. 

The processes by which diamonds have 
been made artificially are, with one excep- 
tion, alike in principle, and there is no 
reason to suppose that the secret process 
of M. Lemoine differs in essential details 
from its predecessors. 

Many of the elements are able to unite 
with carbon at a very high temperature, 
to form compounds called “carbides.” 
The advent of the electric furnace has led 
to the production of a large number of 
carbides, two of which are of industrial 
value, namely, calcium carbide and silicon 
carbide or carborundum. 

When certain of these carbides (iron 
carbide is most generally employed) are 


carbon separates from the compound in 
the crystalline form, and diamonds are 
produced. 7 

The famous French chemist, Henri 


Moissan, who died last year, was the first- - 


chemist to make diamonds in the labora- 
tory by this method. Moissan took for 
his experiments one-half pound of pure 
iron and packed this with carbon made 
from sugar, in a carbon crucible. The 
crucible was heated by an electric arc, 
representing 100 horse-power for a few 
minutes, a temperature of 4,000 degrees 
centigrade being attained. The crucible 
was then plunged into cold water or into 
molten lead. The rapid cooling of the 
containing vessel and of the outer crust 
of iron caused enormous pressure to be 
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exerted upon that portion of the mass 
which was the last to assume the solid 
form, and on breaking up this mass of 
metal and treating the same with chemi- 
eals, minute crystals of carbon, or true 
diamonds, one millimetre in diameter, 
were found. Moissan’s attempts to pro- 
duce larger erystals by this method failed. 

Marjorana, an Italian chemist, modi- 
fied Moissan’s experiment by using carbon 
alone. By subjecting this carbon to enor- 
mous pressure while at a white heat, in 
an ingenious modification of the ordinary 
electric arc furnace, minute diamonds 
were again formed. This experiment 
proved that the combined effects of high 
temperature and great pressure with rapid 
cooling would suffice to convert amor- 
phous carbon into the crystalline variety ; 
but nothing practical resulted from this 
variation of Moissan’s original method. 

H. W. Fisher, chief engineer of one of 
the New York underground cable com- 
panies, has also carried out experiments 
upon the production of artificial dia- 
monds, using Moissan’s method, with a 
device for more quickly dropping the 
carbon crucible into the cooling water. 
Crystalline carbon was again obtained, 
but the diamonds were too small to be of 
commercial value. 

Sir William Crookes in a lecture de- 
livered at Kimberly during the South 
African meeting of the British Associa- 
tion (1905) gave details of his own ex- 
periments relating to this subject. In 
this case, cordite was exploded in closed 
vessels containing pure carbon; a tem- 
perature of 5,000 degrees centigrade and 
a pressure of fifty tons per square inch 
being obtained. Minute diamonds were 
again produced. .. 

' The experiments of Dr. A. Ludwig and 


cooled under great pressure, the combined ` of other workers in this field of research 


have also resulted in the production of a 
new variety of carbon—possessing some 
of the properties of the diamond, though 
lacking its hardness and brilliancy. 

The fact that although these scientific 
workers have devoted great ability and 
much time to the subject of their investi- 
gations, they have only succeeded in 
makng diamonds of microscopic size is 
proof of the difficulty of the problem, and 
raises great doubts as to the worth of M. 
Lemoine’s secret process for making dia- 
monds of commercial value. 

The following extract from the lecture 
delivered by Sir William Crookes at Kim- 
berly might well be studied by Sir Julius 
Werner and other financiers before part- 
ing with more of their money to those 
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who claim to have solved the mystery of 
diamond manufacture: 

“From the earliest times the diamond 
had fascinated mankind. It had been a 
perennial puzzle—one of the ‘riddles of 
the painful earth? The five mines at 
Kimberly are all contained in a circle 
three and one-half miles in diameter. 
Before the discovery of the deposits there 
was nothing in the superficial appearance 
of the ground to indicate the treasure 
below. Since the filling of the volcanic 
ducts with diamondiferous ground, denu- 
dation had planed the surface and the 
upper parts of the craters, and other ordi- 
nary signs of volcanic activity being 
smoothed away, the superficial and ubiq- 
uitous red sand had covered and dis- 
guised the whole surface. Other dia- 
mondiferous pipes in the neighborhood 
were small, and did not contain stones 
in payable quantities. 

“How the great diamond pipes were 
originally formed was hard to say. They 
were certainly not burst through in the 
ordinary manner of volcanic eruption, 
since the surrounding and enclosing walls 
showed no signs of igneous action, and 
were not scattered and broken up even 
when touching the ‘blue ground.’ It was 
fairly certain that these pipes were filled 
from below after they were pierced, and 
the diamonds formed at some previous 
time and mixed with a mud volcano, to- 
gether with all kinds of debris eroded 
from the rocks through which it erupted, 
forming a geological ‘plum pudding.’ It 
might be that each volcanic pipe was the 
vent of its own special laboratory—a 
laboratory buried at vastly greater depths 
than had yet been reached—where the 
temperature was comparable with that of 
the electric furnace, where the pressure 
was fiercer than in our puny laboratories 
and the melting point higher, where no 
oxygen was present, and where masses of 
liquid carbon had taken centuries, perhaps 
thousands of years, to cool to the solidify- 
ing point. The chemist arduously manu- 
factured infinitesimal diamonds, value- 
less as ornamental gems, but nature, with 
unlimited temperature, inconceivable 
pressure and gigantic material, to say 
nothing of measureless time and appalling 
energy, produced without stint the daz- 
zling, radiant, beautiful, coveted crystals 
now before the audience.” 
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Westinghouse Electric and 
Manufacturing Company. 
The committee for the readjustment of 

the debt of the Westinghouse Electric and 
Manufacturing Company has given notice 
that it has extended the period of limita- 
tion for the deposit of obligations and 
claims to March 31. 

A meeting of the Westinghouse Electric 
and Manufacturing Company stockholders 
has been called for April 29 to consider 
the bond and stock issues as suggested in 
the plans of the creditors’ committees. 
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South American Producer Power Plants. 


EVERAL years ago there were estab- 
S lished at Buenos Ayres, Argentine 
Republic, two high-grade producer- 

gas power plants using imported bitumi- 
nous slack coal, and each serving an ex- 
tensive aggregation of passenger, freight 
and car-shop buildings for the terminals 
of the Great Western and the Great 
Southern railways respectively. The 
larger of these, at Banfield, serves the 
former; the smaller, at Liniers, the latter. 
Both plants are equipped with Westing- 


EXTERIOR VIEW OF LINIERS PowEr-Hoose, 


house gas-engine-driven alternators for 
electric distribution, and Mond bitumi- 
nous producers without by-product re- 
covery. Part of the engines were fur- 
nished by the Westinghouse Machine Com- 
pany, at East Pittsburg, and part by the 
British Westinghouse Electric and Manu- 
facturing Company, Limited. 

The service from the two plants is quite 
similar, and as the equipments are almost 
identical, a general description of the sys- 


teni will suffice for present purposes. The 
accompanying illustrations are typical, 
and are of much interest, particularly 
from the fact that these two plants are 
the first gas-power installations in South 
America. Both have been highly success- 
ful and offset to a considerable extent the 
discouraging reports from Johannesburg. 

These two installations aggregate 2,375 
brake - horse - power — 1,500 brake-horse- 
power at Banfield in six units and 875 
hrake-horse-power at Liniers in four units. 


Most of the engines are of the nineteen- 
inch by twenty-two-inch, three-cylinder, 
vertical type of the No. 1 design, direct- 
connected to 150-kilowatt standard West- 
inghouse, three-phase, fifty-cycle alter- 
nators, spring-coupled and with contin- 
uous bed-plates. All of these engines 
operate in parallel on shop load. At Ban- 
field electrical distribution is carried out 
at 6,600 volts through underground con- 
duit to substations and other centres of 


consumption, while at Liniers the 440- 
volt, three-phase system was adopted. The 
shops and terminals are completely elec- 
trified with induction-type motors, and in- 
dividual drive is largely used for such 
purposes as cranes, capstans, elevators, 
blowers, pumps, air- compressors, etc. 
Group driving is employed only in the case 
of small tools. At the Liniers works there 
are introduced ninety-three motors, from 
one-quarter to eighty horse-power, aggre- 
gating 1,071.5 electrical - horse - power, 
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SHow1neG Gas PRODUCERS, REGENERATORS, MECHANICAL TAR EXTRACTOR, WATER AND AIR 
TOWERS AND Gas-HOLDERS. 


practically equal to the generating capac: 
ity. | 

The most interesting feature of the 
producer plant is that it is operated suc- 
cessfully on bituminous slack coal, averag- 
ing 12,250 British thermal units per 
pound, and costing from $5.60 to $6.70 
per net ton delivered. The equipment 
was manufactured by the Gas Power Cor- 
poration, of London, and is the standard 
Mond system without by-product) recover}. 


A 
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Briefly, the arrangement is as follows: 
Referring to the Liniers plant: The pro- 
ducers are of the water-sealed type and 
double-walled with internal fuel-distribut- 
ing cone extending well down into the 
producer so as to maintain a constant 
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heaters stationed at the outlet to each 
producer and shown at the rear. These 
are simply double, concentric pipes in 
which the hot gas descending delivers its 
sensible heat to the ascending air. Finally, 
the hot vapor-laden air blast passcs down 


INTERIOR OF LINIERS PoweER-HousE, SHOWING THREE WESTINGHOUSE Gas ENGINES 
DrrREct-CONNECTED TO THREE-PHASE MULTIPOLAR GENERATORS OPERATING IN 


PARALLEL. 


level. Blast is supplied by a steam-driven 
Roots blower, and before reaching the 
producer, passes through a series of econo- 
mizing operations designed to return the 
latent heat of the gases to the fuel bed in 
the form of hot blast. First, the blast is 


the outer wall, or air jacket, of the pro- 
ducer shell and enters the fuel bed at the 
bottom through a conical tuyere. 

Gas is drawn off above the fuel bed, 
and, after traversing the superheaters, is 
partly cleansed and cooled in a rotary 


INTERIOR View or BANFIELD Power-Hovusk, SHOWING Six VERTICAL WESTINGHOUSE 
Gas ENGINES DIRECT-CONNECTED TO THREE-PHAse MULTIPOLAR GENERATORS 
OPERATING IN PARALLEL. 


heated and saturated in its ascent through 
an air-heating tower, which is in turn 
supplied with hot water from gas-cool- 
ing tower. Second, the hot saturated air 
blast is then conveyed to vertical super- 


washer of the splash type. This is shown 
in a long rectangular box in the fore- 
ground, fitted with two rotary splashers. 
It is further cooled in ascending through 
a gas-cooling tower filled with earthenware 
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checker brick, wet down with a spray of 
water from the air-heating tower. This 
water is thus alternately cooled and heated 
and simply serves to transfer heat from 
the gas to the air, thus returning to the 
fuel fire-bed. Finally the gas is piped 
to a gas-holder, thence to centrifugal dust 
and tar extractors, and lastly through saw- 
dust scrubbers. Steam used for operating 
conveyers, dashers and fans, is carried 
into the air main and used up in the pro- 
ducer. All steam is supplied from a 
small locomotive-type boiler in duplicate. 
At Banfield the plant operates normally 
twenty-four hours per day, giving largely 
power service during the day and lighting 
service during the night. The former 
vields a loading factor of about fifty per 
cent, but during the night the loading is 
light—about ten per cent plant capacity. 
Owing to the occasional abnormal fluctua- 
tions in load, an idle engine is usually 
kept running during one shift, which 
tends to decrease somewhat the plant 
economy. Eight-hour shifts are main- 
tained. While the engine-room staff is 
normal, the gas plant requires consider- 
ably more labor than usual owing to the 
short shifts and poor coal. As a matter 
of fact, considerably greater producer- 
plant capacity could be operated by the 
same staff, including the necessary atten- 
tion to tar and auxiliaries. 
AVERAGE OPERATING COSTS—1,500 HORSE- 
POWER WESTINGHOUSE-MOND PRODUCER 


PLANT—BUENOS AYRES GREAT SOUTH- 


ERN RAILWAY. 
Day. Night Aver- Per Cent 
Coal: 10,000 British ther- a 
mal units slack at $5.60 


manea 


per ton .....ssesesesesse $0.58 $0.88 $0.76 4.4 

. | Engine room... .16 .33 .38 18.7 
Wages: : Producer room, .88 5 .88 22.3 
Supplies and stores...... 10 90 18 7.6 
Running repairs.......... 12 pssi 12 7.1 


Total cost per kw-hour.$1.28 $9.06 $1.71 

These costs represent an average over 
six months’ operation for the loading 
factors above-named. During this period 
the average consumption of bituminous 
slack at the plant, including standby and 
all losses from the ship’s hold to the pro- 
ducer, was about three pounds per kilo- 
watt-hour, or for the day load about two 
pounds per kilowatt-hour. Even at the 
prevailing high price, the coal is of very 
poor quality, not much exceeding 10,000 
British thermal units per pound. This is 
partly due to the fact that owing to the 
number of times the coal has to be handled 
it becomes powdered to such an extent 
that screening is impossible on account 
of the great waste. As the fine coal some- 
times runs as high as forty per cent of the 
total, this increases the difficulty of han- 
dling in the producer, also necessitating 
at the same time more producer labor than 
S be necessary with a more suitable 
coal. 
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Fireproof Power-Houses. 

In the current issue of the “Quarterly 
of the National Fire Protection Associa- 
tion, C. B. McKinney, of Providence, 
R. I., lays down some rules and discusses 
the construction of modern. fireproof 
power-houses. Mr. McKinney says: 

“Electric power stations are increasing 
in number very rapidly in this country 
and can be most desirable or most unde- 
sirable fire risks, and, as a class, vary be- 
tween wider extremes than the risks in 
most classifications. Power stations built 
in the last few years are, with some ex- 
ceptions, good fire risks, for the reason 
that fire protective features lend them- 
selves very readily to the design, without 
in any way interfering with the use to 
which the plant is to be put. Also, be- 
cause the great horror to the operating 
department of a traction or lighting sys- 
tem is a ‘shutdown,’ the engineers are 
more apt to follow the advice of fire in- 
surance experts than is the case in some 
other lines of business. 

“Disregarding exposure, a power station 
can be built that will be perfectly prac- 
tical from an operating and financial 
standpoint, and at the same time as safe 
as the average fireproof office building, 
and should be subject to no greater or 
more frequent losses. To do this, how- 
ever, every item of arrangement, construc- 
tion and the handling of electrical features 
should be given the most careful con- 
sideration. If proper talent is employed 
on this, the corporation owning the plant 
will have a risk which should be practi- 
cally free from interruptions to service or 
shutdowns from fire, and it should be a 
very durable, sightly and an altogether 
satisfactory station. 

“The generator room is usually one high 
story in height, with sufficient head room 
to accommodate traveling cranes. The 
floor of the room is of some type of fire- 
proof construction, with a granolithic 
surface, which is pierced by numerous 
holes to accommodate the machinery, 
stairways and piping connections. To fa- 
cilitate the erection of the switchboards 
and their connections, the portion of the 
floor under them is sometimes made of 
wood, which is a defect and is not neces- 
sary. If the switchboard apparatus is on 
a gallery, this whole structure should be 
of fireproof construction, all wood trim 
and railing being left off. It has been 
proposed in some cases to divide the gen- 
erator room into two or more fire sections, 
but, except in very large stations, this is 
not necessary and is not favored from an 
operating standpoint. The under-floor 
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space in this room contains all auxiliary 
machinery connected with the engines and 
dynamos, as well as the foundations of 
these machines. Great care should be ex- 
ercised that no woodwork or combustible 
materials are used in this room, and it 
is advisable to so design the station that 
this room will be lighted and ventilated by 
outside windows. Where this is impos- 
sible, it is wise to keep all portions of this 
space brightly lighted at all times, as it 
promotes cleanliness, and also in case of 
trouble men can find their way around in 
it without difficulty. The material which 
enters into the covering of the cables and 


piping in this space should be carefully 


investigated and incombustible material 
used as far as possible. The pockets 
for the bolt heads in the machinery 
foundations should be bricked up and, 
where possible, the pits in which the gen- 
erators revolve should be~ built large 
enough to admit of easy inspection and 
cleaning. 

“This basement space in stations which 
deliver underground sometimes have motor 
switches, lightning arresters, complicated 
masses of cables and even transformers. 
In designing a station this use of the 
room should be avoided if possible, but 
if it is found necessary to install any of 
this apparatus in this space it should be 
cut off by fireproof partitions or walls 
both vertically and horizontally. The 
boiler room is ordinarily cut off from the 
generator room by a heavy brick wall. 
This wall, of course, is pierced by many 
openings for piping as well as door- 
ways. It is difficult to protect these open- 
ings so as to make this fall a standard 
cutoff, but in a station like the one 
now under discussion this is not con- 
sidered necessary. The boiler rooms differ 
in the different stations more than do the 
gencrator rooms. There is generally a 
basement which contains the ash-transfer 
system and some minor machinery. There 


1s then one, two and sometimes three tiers 


of boilers, each of which is surrounded 
by a fireproof floor. Above this there is 
elther a room which contains the coal-dis- 
tributing machinery used in connection 
with the mechanical-stoker equipment, or, 
in some cascs, a superimposed coal pocket, 
over which comes a roof similar to that 
over the generator room. From an insur- 
ance standpoint this coal pocket is a 
hazard, and by many station engineers is 
not considered desirable from an operating 
standpoint. However, due to land values 
or other considerations, this arrangement 
is sometimes deemed advisable. All of 
the metal members of the portions of the 
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building used for coal storage should be 
carefully protected, and where soft coal 
is used the pocket should be divided into 
sections holding not more than 500 tons 
each. 

“The oiling system in this class of sta- 
tions generally consists of a gravity feed 
from a tank holding about fifty gallons 
or less, which is in some elevated position 
in the generator or boiler room. This 
tank is connected by a system of piping 
to all the principal bearings about the 
station, and to several stands where the 
hand oil-cans are filled. The oil tank is 
filled by pump from the oil room. If de- 
tached this room should be fireproof, well 
lighted, both naturally and artificially, 


and heated by steam. If incorporated in 


the main building it should have access 
only from out of doors. If this arrange- 
ment is found impracticable, and it is 
made to communicate, the doorway should 
have a threshold twelve inches high, and 
should be protected by a standard swing- 
ing fire-door, fitting very tightly, and an 
automatic sliding door. This room should 
be drained to a blind pit. 

“The electrical hazards are generally 
very well safeguarded in a station of this 
sort. All wire, fittings and apparatus 
should be of approved types, and the “Na- 
tional Code’ should be strictly adhered to 
in this installation. Cables should be in- 
stalled on non-combustible supports, and 
grouping of cables should be avoided as 
much as possible. It is important that 
all wiring, with the exception of the heavy 
cables, should be installed in conduits. It 
is advisable also to have the cables either 
in conduits or in ducts built into the 
walls and floors of the station. This latter 
arrangement sometimes meets with objec- 
tions from station engineers, but there 18 
no record of trouble having occurred 
where this plan has been carried out. 

“The wire tower of the old-time station 
seldom, if ever, occurs in the modern 
plant, the main cables being led directly 
from the basement into underground con- 
duits. It is often found necessary to pat- 
tition off the portion of the basement 
where the cables leave the plant, on ac- 


count of the illuminating gas that finds 
its way into the building through the 
open ends of the conduits. This room or 
space should be well ventilated and lighted 


_ by lamps in keyless sockets with control- 


ing switches outside. High-tension cir- 
cuit-breakers and large oil switches should 
be installed in compartments by them- 
selves. The station is, of course, lighted 
by electricity, sometimes the current being 
taken from some other source, so that 10 
case of trouble to its own apparatus its 
lighting will not be interfered, with.” 
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STANDARD PERFORMANCES OF 
ELECTRICAL MACHINERY .' 


—————_ 


BY DR. RUDOLPH GOLDSCHMIDT. 


All electric motors and dynamos work 
through the interaction of the magnetic 
flux and the ampere-turns. Whatever 
machine one may select, whether it be an 
induction motor, an alternator, a syn- 
chronous motor, or a direct-current ma- 
chine, one always finds a cylinder carry- 
ing ampere-turns on its circumference 
and a magnetic flux entering this cylin- 
der in a radial direction. The torque is 
the product of both; or, taking 


Torque = const. X P. 
Revs. 
and calling “power? the kilowatts re- 
duced to 1,000 revolutions per minute, 
then 
“Power” = KW at 1,000 revs. = const. 
X ampere-wires X flux = const. 
x AW XF. 
With direct-current machines, poly- 
phase alternators, and polyphase induction 
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megalines; (1 megaline = 167 kapp- 
lines). 

The conditions fixing AW and F vary 
for every class of machine, and are not 
always those of economy of design. With 
direct-current machines the commutation, 
with alternating motors the pull-out, with 
alternators the voltage drop, come into 
consideration. Of the two factors, AW 
and F, working together to produce the 
output, one, F, is constant, while AW 
increases with the load. AW tends to 
destroy F, and causes sparking or voltage 
drop. Therefore, in order to produce a 
good machine F must not be too weak. 
It is due to these well-known conditions 
that F and AW do not actually vary so 
very much. The effect on the efficiency, 
which is the chief item about to be con- 
sidered, is very small indeed, even if F 
varies by quite a considerable amount, as 
will presently be seen. 

There are certain sections required for 
F and AW, as the density must not ex- 
ceed a certain figure, limited by heating 


Fic. 1.—DI RECT CURRENT. 


motors, the constant averages 0.165 X 
10-°; with single-phase machines it aver- 
ages 0.145 X 10°°. 

By “ampere-wires” is understood the 
total number of conductors which are cut 
by a plane in the middle of the armature 
at right angles to the shaft, multiplied 
by the number of amperes per conductor. 

With induction motors the ampere- 
wires are those of the rotor only. The 
flux is the sum of all fluxes entering the 
armature from all poles together. 

It is naturally possible to obtain a cer- 
tain “power” with an infinite number of 
combinations of ampere-wires and fluxes. 
In actual practice the figure for both will 
be of the same order if we express AW in 
10° (kiloamperes) as unit, F in 10° 


'A paper read before the Institution of Electrical 
Engineers of Great Britain, January 23. 


STANDARD FLUXES AND AMPERE WIRES OF ARMATURE. 


or saturation (teeth). Further, the 
length of path which the flux and AW 
have to flow in is also very nearly fixed, 
as both are interlinked, and have to sur- 
round one another. Therefore, if the AW 
and the size are given, the copper losses 
due to AW are pretty well fixed, as well 
as the core loss, provided the speed at 
which the flux revolves is known. Figures 
in detail on this point for direct-current 
machines are given below. 


DIRECT-CURRENT MACHINES. 


Fig. 1 shows F and AW for different 
KW at 1,000 revolutions, and the figures 
may be considered normal for machines 
having no commutating poles. fn most 
cases these fluxes are identical with the 
flux, especially with 

With commutating 


most economical 
moderate speeds. 
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poles the flux may be twenty-five per cent 
or even thirty-five per cent less. There 
is also some variation, dependent on 
whether the machine is very narrow or 
excessively broad, on the number of poles. 
etc. We will disregard this for the present. 

The core loss caused by a certain flux, 


Wattle 


Fic. 2.— DIRECT CURRENT, CORE Loss at 1,000 
REVOLUTIONS PER MINUTE WITH DIFFERENT 
FLUXES, 

F, is proportional to the speed. Taking 

1,000 revolutions per minute as the unit 

of speed, Fig. 2 shows the core loss at 


Walls 


COPPER Loss or 


3 —DirkeT CURRENT. ‘ 
ARMATURE WITH DIFFERENT AMPERE WIRES. 


Fic. 


different fluxes. If it is desired to know 
what the’core loss of a 500-kilowatt ma- 


386 


chine is likely to be, the speed being 250 
revolutions per minute, we take “power” 
= 500 x EOS = 2,000 kilowatts at 1,000 
revolutions, and take from Fig. 1 flux F = 
99 megalines; Fig. 2 shows that the core 
loss Pre = 31,000 watts with F = 99 at 


1,000 revolutions; that is, at 250 revolu- 


tions. ao. x 31,000 = 7,750 watts, or 


1,000 

7,750 
500,000 
understood that, if Pre = Const. X revs., 
this is not correct for one and the same 
machine. There are eddy-current losses, 


= 1.55 per cent. It must be 


Fie. 4.—Direct-CURRENT GENERATOR. 100- 
KrLowatt, 600 REVOLUTIONS PER MINUTE, 
IN ARMATURE WITH DIFFERENT 

FLUXES AND AMPERE WIRES. 


which increase as the square of the speed, 
the hysteresis only being proportional to 
it. But in our case the machine with more 
flux is a different machine, more iron 
section being provided. This is the reason 
why we are entitled to make the core loss 
practically proportional to the speed. 
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for 2,000 kilowatts at 1,000, AW = 125 
kiloamperes, and from Fig. 3, 8,100 watts 
8,100 
copper loss, Peu = “500,000 = 1.62 per 
cent. 

Copper and iron loss together amount 
to 1.62 + 1.55 = 3.17 per cent. 

Picking out the same figures for a 100- 
kilowatt machine, running at 500 revolu- 
tions, we find, from Fig. 1, F = 31, AW 
= 40, and from Figs. 2 and 3 

Core loss = 2,650 watts; 
Copper loss = 2,000 watts; 
Total, 4,650 watts = 4.65 per cent. 


If F were reduced by twenty per cent, 


$ 
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altered from twenty-one to thirty-seven 
megalines. The losses with well-designed 
machines can not be far from this mini- 
mum, as it 1s very expensive to provide 
surface for extra losses. 

For convenience sake I have combined 
Figs. 1, 2, 3 to form Fig. 5, where the 
losses are expressed in percentages of the 
output, and as a function of the “power” 
KW at 1,000 revolutions. By expressing 
them as a percentage, Pre is now inde- 
pendent of the speed, while peu is in- 
versely proportional to it. As unit of 
speed we take again 1,000 revolutions per 
minute. 


Fic. 6.—DIRECT CURRENT. FIELD COPPER Loss IN PERCENTAGE OF OUTPUT. 


or to twenty-five megalines, AW would 
rise to fifty kiloamperes, and 

Core loss = 1,950 watts; 

Copper loss = 2,650 watts; 

Total, 4,600 watts = 4.6 per cent. 

The total losses, therefore, have not 

changed. In Fig. 4 the AW, copper, 
core, and total losses have been drawn up 
for 100-kilowatt, 500-revolution machines, 
designed with different fluxes, and it will 


Fia. 5.—Direct CURRENT. CONNECTION AND COPPER Losses IN PERCENTAGE OF OUTPUT. 


The armature copper loss is dependent 
on AW only, as shown by Fig. 3. In the 
vase of our example we take from Fig. 1 


be noticed that the total losses are prac- 
tically unchanged (that is, only between 
4,550 and 5,000 watts) if the flux is 


For a 100-kilowatt machine at 500 revo- 
lutions: Power P = 200, core loss 2.65 


1,000 
4 = 9 
per cent, copper loss 1 X 500 


per cent of 100 kilowatts. 

The ampere-turns of the field magnets 
are a function of armature ampere-turns 
and flux, the former demagnetizing and 
the latter requiring to be driven through 
the air-gap. These ampere-turns have to 
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Fig. 7.—Brusa Friction Loss at 1,000 Revo- 
LUTIONS AND 200 VOLTS. 


surround the flux coming from the arma- 
ture, which fixes their mean path, so that 
there exists a law which connects the 
power of a machine with the losses in the 
field. 

I will define the expression “field am- 
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pere-wires” as the field ampere-turns per 
pole multiplied by the number of poles 
and multiplied by two. 

The field AW and the losses as a func- 
tion of the power are shown in Fig. 6. 
The losses are again expressed in per- 
centages of the output, and, for correction, 
require to be varied in inverse ratio to 
the speed, 1,000 revolutions per minute 


Fie. 8.—BEARING FRICTION AND WINDAGE. 


being again taken as normal. It may be 
noted that with large machines the field 
AW is about twenty-five per cent more 
than the armature AW, and that 1,000 
AW is about the lowest figure found with 
very small bipolar machines. A 100- 
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tions, 500-volt dynamo. Power, 200 kilo- 


watts at 1,000. From Fig. 7: 2.1 per 
500 200 
cent x 1,000 X 500 ~ 1.7 per cent. 


The bearing friction and windage are 
practically independent of the “power,” 
and depend almost solelv on the angular 
velocity—that is the revolutions per min- 
ute. Fig. 8 gives practical average figures 
for this class of friction. 

The voltage drop in the brushes ex- 
pressed as a percentage may be taken as 
200 
volts ` 
current and somewhat more with high- 
voltage machines. With copper brushes it 
100 
volts ’ 
to be assumed to he lower. For instance, 
a 500-volt machine would have a loss of 
200 
500 
in the brush contact. 

The Figs. 5, 6, 7, 8 enable the efficiency 
of any direct-current machine to be esti- 
mated. Referring again to the example of 


It is somewhat less with high- 


may drop to about 


= 0.4 per cent, due to voltage drop 
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in the brush friction and brush drop. The 
comparatively low efficiencies at very high 
speeds are due chiefly to friction and core 
loss. 

Figs. 9 and 10 give only the full-load 
efficiency. An idea of the performance 
with smaller loads can be gained by re- 
ferring to the curves giving the losses in 
detail. 


Fic. 11..—Two AND TARER-PHASE ALTERNATOR 
EFFICIENCIES, FIFTY CYCLES. 


ROTARY CONVERTERS. 

The efficiency of a rotary converter may 
be obtained from the efficiency of the 
corresponding direct-current machine, 
making allowance for the losses on the 


Fic. 9.— EFFICIENCIES oF DIRECT-CURRENT 
Macurngs, 500 Vo.ts. 


kilowatt machine, running at 500 revolu- 
tions per minute, would have (Fig. 6) 
1,000 
0.67 x 500 
the field magnets. In machines with com- 
mutating poles the losses in the main 
poles are reduced, but this reduction is 
made up for by the losses in the com- 
mutating poles. 
It remains to consider the friction losses. 
The most difficult question is that of 
the brush friction, but here also there 
exists a definite relation between current, 
current density in the brushes, and voltage 
drop, coefficient of friction, and friction 
losses. Also the commutator diameter can 
approximately determined from the 


output; so that, choosing 200 volts and 
1,000 revolutions as 


be plotted (Fig. 


= ].33 per cent losses in 


normal, a curve can 
e 7) giving the percentage 
ah Nielin as a function of kilowatts at 
a These figures vary inversely as 
- voltage and directly as the speed. 

. Hxample: 100 kilowatts, 500 revolu- 


Fig. 10.—EFFICIENCIES OF DiIRECT-CURRENT 
MacnHines, 500 VOLTS. 


a 500-volt, 100-kilowatt, 500-revolution 
machine, we find: 


Core loss .............-. 2.65 per cent. 
Arm. copper loss........ 0 me 
Field ‘“ ‘ ........ 1.35 “ 
Brush friction .......... 0.45 “ 


Windage and bearing fric- 5 


aS e E ee aee 75 
Brush drop............. 0.40 “ 
Total ceca seals 7.60 “ of output. 
Output............. 100.0 s 
loputyssariceaa na 107. S 
Efficiency .......... 92.9 


To avoid going into details, the tota! 
efficiency has been plotted in Figs. 9 and 
10 for different speeds and as a function 
of the actual output (not “power” in this 
case) of the machine, Fig. 9 giving the 
efficiencies of dynamos up to 5,000 kilo- 
watts. In Fig. 10 the abscisse represent 
brake horse-power, but naturally motor 
and dynamo efficiencies are practically 
identical, so that Fig. 10 can also be used 
for dynamos. The voltage has been as- 
sumed to be 500 volts. If the voltage is 
different, a correction may be carried out 


Fic. 12.—Two AND THREE-PHASE ALTERNATOR 
EFFICIENCIES, TWENTY-FIVE °*CYCLES. 


alternating-current slip rings. For this 
purpose the curves in Fig. 7 may be used, 
reducing the friction fonnd in this way 
to about one-half. This is naturally only 
very approximate. The output of a direct- 
current machine can be increased by a 
certain percentage, if used as a rotary, 
with three-phase current by thirty-three 
per cent, and with six-phase by ninety 
per cent. Asg the power-factor ‘is not 
always unity, and a slight deviation from 
this reduces the output again, it can not 
be assumed that the latter is increased 
by the full amount, but only, say, by 
twenty and forty per cent respectively. 
For approximate estimates the following 
formule may be used: 


a Lee Pe = 
Ir = 5 93 Loox oo phase, and y, = 


aq 


0.81 +0.19 x g fF S-phase. where g, is 


the rotary—efficiency and g the efficiency 
of a, directurreit machine which is 
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( ee —1) = 17 per cent and 28 per cent 


smaller; g is to be taken from Figs. 9 and 
10. Thus a 500-kilowatt direct-current 
machine at 250 revolutions would as a 
three-phase rotary have an efficiency of 
91.7 
0.93 + 0.07 x 0.947 
ALTERNATORS. 

The task of developing standard effi- 
ciencies for alternators is a very difficult 
one, as the law fixing the size of the 
machine is very complicated if the number 
of poles and the diameter are small. We 
can speak of the “output” of the field 


= 95 per cent. 


Fic. 13.—VoLTAGE Drop OF ALTERNATORS. 


and the “output” of the armature sepa- 
rately. Our output formula kilowatt at 
1,000 = 0.165 X AW X F refers to the 
armature only. Now, if we wish to make 
a good machine with not too much voltage 
drop, the AW of the field must be a multi- 
ple of the AW of the armature, say, 
three or four times as much. The flux 
in the field exceeds that in the armature 
by the amount of the leakage flux. Con- 
sequently the “output” of the field must 
be considerably more than that of the 
armature. As the field in the case of 
modern alternators is generally inside the 


Fig. 14.—Ispuction Motors. Fiuxes. HORSE- 
Power aT 1,000 REVOLUTIONS. 


armature, its mean diameter is smaller 
than that of the latter. Consequently it 
is often a difficult matter to provide room 
for sufficient AW and F, and the output 
of the whole machine has to be reduced. 
I should say that with machines below 
five to six feet in diameter and a moderate 
number of poles this difficulty is always 
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experienced. In such cases the output 
of a certain size of machine may be con- 
siderably increased by the admission of a 
higher voltage drop or by compounding. 

On account of these difficulties I de- 
cided not to reproduce here the curves for 
the detail losses of alternators, as they 
would have been too numerous, but to give 
the results only. 

Figs. 11 and 12 show the efficiencies of 
medium-volt polyphase alternators for fifty 
and twenty-five cycles, respectively, the 
power-factor being unity. 

The falling off of the efficiency with 
very high speeds due to the friction and 
core loss will also be noticed here. In 
comparing alternating-current with direct- 
current machines, large alternators are 


RP 3000 
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MorTokrs. 


Fie. 15.—CoreE Loss oF INDUCTION 


found to be slightly more efficient than 
large direct-current machines, on account 
of the commutator losses of the latter, 
but the reverse is the case with small ma- 
chines where only small currents have to 
be dealt with on the commutators and 
where the alternators require considerable 
excitation. 

To find the efficiency of single-phase 
alternators it must be remembered that 
the output of a certain machine as a poly- 
phase alternator is about fifty per cent 
more than as a single-phase one. The 
losses of the latter may therefore be taken 
as those of a fifty per cent larger poly- 
phase machine. If we wish to know the 
efficiency of a fifty-cycle, 1,000-kilowatt 
alternator, running at 250 revolutions, we 
pick out from Fig. 11 the efficiency for 
1.5 X 1,000 = 1,500 kilowatts, polyphase, 
250 revs. = 95 per cent. The losses are 

] 
0.95 
watts = 1.5 X 5.2 = 7.8 per cent of 
1,000 kilowatts. Therefore, as 1,000-kilo- 


— ] = 5.2 per cent of 1,500 kilo- 
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watt single-phase alternator the machine 


has = 92.7 per cent efficiency. 


1 
1.078 
Generally speaking, if g is the efficiency 
of the fifty per cent larger polyphase 
alternator, the efficiency of the single- 
phase machine is 
g 


15 — 2. 


n= 


If the power-factor is 0.85, the output 
of a certain machine is reduced fifteen 
per cent (actually the output of the arma- 
ture only), while the excitation losses rise. 
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Fic. 16.—CopPER Loss or Four-PoLe 
INDUCTION MOTORS. 
It may therefore be stated approximately 
as 


I have pointed out what great influence 
on the size of machine the permissible 
voltage drop has. Therefore it is advis- 
able not to specify it higher than can be 
helped. As a rule one finds about seven 
and one-half per cent drop specified with 
a power-factor of one, and twenty-three 
per cent with a power-factor of 0.89. Call- 
ing the excitation watts with this drop 
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Fre. 17.—Erriciency or Frery-Cycn8 INDUC- 
TION Motors, POLYPHASE. 
(twenty-three per cent) unity, and plot- 
ting a curve “exciting watts as function 
of the drop,” the curve Fig. 13 is ob- 
tained. I have marked twenty-three per 
cent as normal. If five per cent less drop 
is required—that is, eighteen per cent— 
the exciting watts would go up twenty- 
five per cent, while an increase of five 
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per cent to twenty-eight per cent drop 
only alters the watts twelve per cent. A 
voltage drop of twenty-three per cent 
therefore appears to be very well chosen. 
INDUCTION MOTORS. 

The Efficiency—The design of induction 
motors is far more definite than that of 
alternators, so that I may venture to re- 
produce a curve for the normal flux as a 
function of the “power” horse-power at 
1,000 revolutions in Fig. 14. The over- 


Fie. 18.—EFFICIENCY OF TWENTY-FIVE-CYCLE 
IxnDtcTION Movoks, POLYPHASE. 


load capacity is the chicf determining 
factor for these fluxes. In our case they 
refer to machines for about 125 per cent 
overload capacity. With large and high- 
speed machines this figure is somewhat 
higher, owing to the fact that considera- 
tions of economy become important when 
AW and F are chosen. The percentage 
core loss and copper loss for different 
powers are shown in Figs. 15 and 16. 
In induction motors the percentage core 
loss is also independent of the speed, and 
of the periodicity, if plotted separately 
for different numbers of poles. Three 
curves have been drawn: for two poles, 


Fic. 19.—Erriciency or Fiery AND ONE 
HUNDRED CYCLE INDUCTION MOTORS, 
SINGLE-PHASE. 


sixteen poles, and forty-eight poles. For 
any intermediate number the method of 
interpolation may be used. For instance, 
if it is desired to find the percentage core 
loss of a fifty-cycle, 500-horse-power, 500- 
revolution (synchronous) motor, we have 


Power = 500 x 21900 _ 
* 500 
1,000 horse-power at 1,000 revolutions. 
Number of poles = 120 gee ae 
P S00. 


From Fig. 15: Core loss with two poles, 
14 per cent; with 4 poles, 2.1 per cent; 
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consequently with twelve poles, 1.9 per 
cent. 

The copper losses have been plotted for 
four poles and fifty cycles only. Here it 
has to be borne in mind that the percent- 
age copper loss increases as the square 
root of the number of poles, and in pro- 
portion to the periodicity. The reason for 
this is that with an inereasing number of 
poles the output falls proportionately, but 
the mean length of turn is reduced as the 
length of the end connections decreases. 
With different frequencies the copper 
losses remain constant, while the output 
falls with the periods. If it is desired to 
know the copper loss of an eight-pole ma- 
chine for twenty-five cvcles (375 revolu- 
tions per minute), having a “power” of 
100 horse-power at 1,000 revolutions, it 
will be seen, from Fig. 16, that for fifty 
cycles and four poles it is 2.7 per cent; 
consequently in our case it amounts to 

TERNG x = 7.6 per cent. 

This copper loss is the stator and rotor 

loss combined. With moderately good 


Fig. 20.—CokFFICIENT OF LAG oF INDUCTION 
MOTORE. 


machines about forty-four per cent of the 
copper losses are in the stator, fifty-six 
per cent in the rotor, so that the rotor 
losses in our case are 7.6 X 0.44 = 3.4 
per cent of the output of the machine, 
unless a squirrel-cage rotor with specially 
high resistance is employed. This 3.4 
per cent may be called the natural rotor 
losses, or, what is practically the same, the 
natural slip. With squirrel-cage machines 
it is about twenty per cent less than this 
amount, which refers to wound rotors. 
For obtaining high-starting torque this 
slip can he artificially increased by the 
use of end rings of high-resistance metal 
in the rotor. I shall refer to this in the 
section on starting. 

Figs. 17 and 18 show the complete ef- 
ficiency curves for fifty and twenty-five 
cycles for polyphase machines. Fig. 19 
gives the efficieney of single-phase induc- 
tion motors for fifty and 100 cveles. 

In these curves the most striking fea- 
ture is the fact that the efficiency is 
almost independent of the speed. 
It has been possible to show a narrow 
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shaded area within which the efficiencies 
fall for any speed between 125 and 1,500 
revolutions per minute. Since the per- 
centage core loss falls and that of the 
copper and friction loss rises as the speed 
goes up, the total losses remain nearly 
constant for a certain output. 

A comparison will show that the dif- 
ference between the efficiencies of direct- 
current machines and alternating-current 
induction motors is not considerable. 


Fic. 21.—PoOWER-FaAcrors OF INDUCTION 
MOTORR. 


Single-phase motors naturally are con- 
siderably worse than both (Fig. 19). 

The Power-Factor—In saying that the 
efliciencies of direct-current and induction 
motors are practically identical, we have 
to restrict this to the real efficiency, the 
apparent efficiencies naturally being much 
worse with the latter class of machines. 

It is often important to know clearly 
beforehand what the power-factor is likely 
to be before deciding on the speed, as 
a few revolutions may often convert a bad 
motor into a moderately good one. 

It is hardly practicable to draw a great 
number of power-factor curves which 
might enable one to read off the figures 
at a glance, as there are too many items 


Fra. 22.—Limit NUMBER OF PoLes or INpre- 
TION MOTORS. 

influencing the power-factor, namely, the 
size of machine, expressed by the “power” 
horse-power at 1,000 revolutions, the num- 
ber of poles and the overload capacity. 
The air-gap also influences the power- 
factor, but, as hitherto, this detail of de- 
sign is taken account of in determining 
the “size,” that is, the power of the ma- 
chine. Instead of a great number of 
curves for Cos @ we use the two Figs. 
20 and 21. 

It is well-known that. the power-factor 
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of an induction motor greatly depends on 
the leakage of the machine, this leakage 
being smaller the smaller the air-gap, the 
larger the diameter, and the lower the 
number of poles. Apart from this latter 
item the leakage only depends on details 
of design, so that a factor which is an 
expression for the tendency to admit leak- 
age can be plotted as a function of the 
“power” of the machine. 

We will call this factor the “coefficient 
of lag,” A. 

All details of design have been cram- 
med into this coefficient, and it has been 
so selected that if multiplied by the num- 
ber of poles Heyland’s leakage factor ap- 
pears. The meaning of A can be easily 
understood by studying the treatises by 
Behrend, Hobart, S. P. Thompson and 
others on induction motors. 

Fig. 20 shows the coefficient of lag, A, 
dependent on the “power” horse-power 
at 1,000 for three-phase motors with 
squirrel-cage rotors, while Fig. 21 directly 
gives the power-factor at normal load for 
different overload capacities, dependent on 
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Fig. 28.—STARTING or SQuIrRREL-CAGE 
Motors, POLYPHASE. 


the product “A X number of poles.” If 

it is desired to know the power-factor 

of a twenty-horse-power, 500-revolution, 

fifty-cycle, three-phase motor, having, sav, 

125 per cent overload capacity, that is, a 
50 


machine with 120 X 00 = 12 poles = 
c ” 1,000 a 
p, and a “power” of 20 X 711 40 


horse-power at 1,000, we pick out from 
Fig. 20 A = 0.0082; A X p = 0.0082 
XxX 12 = 0.099. From Fig. 21 for this 
[A X p] and 125 per cent overload ca- 
pacity the power-factor == 8314, per cent. 
If an overload capacity of 350 per cent 
were required, the power-factor would 
have been reduced to seventy-three per 
cent. l 

The coefficient of lag, A, in Fig. 20, 
referring to three-phase squirrel-cage 
motors, is smaller than with any other 
class of motor, so that three-phase 
aquirrel-cage machines have the highest 
possible power-factor. A has to be multi- 
plied by the following constants: with 
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two-phase machines by 1.4; with single- 
phase machines by 2.1. 

In all cases where the rotor is a 
wound one the coefficient of lag increases 
another twenty per cent. The motor in 


Fig. 24.—STARTING CURRENT OF SINGLE- 
Paask Morors. 


the above-mentioned example, having as 
three-phase squirrel-cage machine an A = 
0.0082, would as two-phase slip-ring 


motor have an A = 0.0082 X 1.4 X- 


1.2 = 0.0168. A X p = 0.0168 X 12 
= 0.20. With 120 per cent overload ca- 
pacity the power-factor works out at sixty- 
nine and one-half per cent compared with 
eighty-three and one-half per cent as a 
three-phase squirrel-cage machine. I 
should call this an almost impossible ma- 
chine, as the wattless component of the 
current is larger than the watt component, 
and the no-load current will not differ 
very greatly from that at full load. I 
have drawn a line in Fig. 21 which repre- 
sents the line of desirable practical limits, 


Fie. 25.—EFFICIENCY OF ALTERNATING-CUR- 
RENT CoMMUTATOR Motors. 


which only in exceptional cases ought to 
be exceeded. To make this still clearer 
the chart, Fig. 22, has been added, giving 
the highest number of poles a motor ought 
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to be built for, the overload capacity being 
12. per cent in the case of polyphase and 
sixty per cent with single-phase machines, 
From this chart it will be seen that a 
twenty-horse-power motor as three-phase 
squirrel-cage machine ought not to have 
more than sixteen poles, as three-phase 
slip-ring not more than fourteen poles, 
as single or two-phase squirrel-cage not 
more than twelve poles, as single or two- 
phase slip-ring not more than ten poles. 

This is rather hard on single-phase 
100-cycle motors, but these are trouble- 
some machines in many other respects. 
They can, however, be built if one is 
cautious in the selection of speeds. By 
building specially narrow 100-cycle motors 
the performance may be slightly im- 
proved. 

It is necessary to point out that, when 
finding the coefficient of lag for single- 
phase motors from Fig. 20, this is to be 
taken as an abscissa for fifty per cent 
larger output, as the “size” of a single- 
phase machine is fifty per cent larger than 
the corresponding three-phase one. 


Power factor % 


Fig. 26.—Power-FactTors OF ALTERNATING- 
CURRENT COMMUTATOR MOTORS. 


The Starting of Polyphase Squirrel- 
Cage Motors—The starting performance 
of a slip-ring motor where resistance 18 
inserted in the rotor is too well known to 
be mentioned here, and it does not offer 
anv special points which depend on size 
or design. 

The starting of squirrel-cage motors, 
however, often causes uncertainty as to 
the current consumption and the torque 
obtainable. 

We have to distinguish between ma 
chines being thrown straight on to the 
line and those started by means of @ 
starting transformer, which reduces the 
voltage on the motor terminals. 

If thrown straight on to the line, the 
current taken by the motor depends on 
the overload capacity it has been designed 
for, the current being/larger the stronger 
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the motor. Fig. 23 shows in a curve the 
starting current 
normal current 
pendent on the overload capacity. With 
very bad machines this ratio is somewhat 
smaller than that given here, due to the 
hich no-load current. It will be noticed 
that with 125 per cent overload capacity 
the starting current is about five times 
the normal current. If we wish to ob- 
tain a starting torque equal to the run- 
ning torque, the rotor must have its re- 
sistance adjusted to give the percentage 
of slip as shown by Curve IT in Fig. 23. 

In some cases, especially with American 
machines, a good efficiency is not regarded 
as of great importance compared with 
good starting qualities. Also, short-cir- 
cuit rings of the squirrel-cage are made 
of verv high resistance metal, and slips of 
six and, with small machines, even ten 
and twelve per cent are considered quite 
permissible. In this case very high start- 
ing torques can be obtained. Curve III 
shows about the highest starting torque 
practicable. For instance, a machine with 
150 per cent overload capacity, having a 
starting current of five and three-quarter 
times the normal, can be expected to de- 
velop about 1.9 times the normal torque 
at starting. 

If in this case the normal torque is re- 
quired a starting transformer can be used, 
cutting down the starting current in the 


: 534 = 234 times the 


approximate ratio 


to —- 


| 
tio - 
ratio 19 


1.9 
normal, 
Very often the windings are switched 
in star connection at starting, being in 
delta at normal load, in order to reduce 
the starting current. Then the starting 
currents are reduced, together with the 
torques, to one-third of the figures given 
in Fig. 23. A motor having 200 per cent 
overload capacity, the starting current’ be- 
ing six and three-quarters, and the start- 
ing torque two and one-quarter times the 
normal, would, in the star-delta method of 
starting, develop a torque of 1-3 X 214 
= 34 normal torque, and would consume 
1-3 634 = 214 times normal current. 
Starting of Single-Phase Motors— 
Single-phase induction motors with slip- 
rings are as a rule started with choking 
coils, and squirrel-eage machines with re- 
Sistances as a means of splitting the phase. 
Only rarely are condensers employed. 
Whatever means are used for phase- 
splitting, certain practical limits are en- 
countered which without very much dif- 
ficulty may also be followed up theo- 
retically. I have given in Fis. 24 the 
starting current of single-phase motors 
as a multiple of the normal for different 
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starting torques, the overload capacity 
bheing assumed to be about seventy-five 
per cent. 

Maximum Voltage—Before concluding 
the section on induction motors I would 
like to allude to a question often asked, 
What is the maximum voltage for which 
a motor can conveniently be built? When 
ought a transformer to be used with the 
motor? This naturally depends very 
much on the design. Often the end 
brackets are too tight to take very high- 
voltage end connections, and questions of 
detail of design have to be taken account 
of. If this is not the case, I may say 
that the voltage of an induction motor 
ought not to be so high that with large 
machines the current falls below two and 
one-half amperes and with small machines 
below one and one-half amperes. 

SINGLE-PHASE COMMUTATOR MOTORS. 

The real efficiency of a single-phase 
commutator motor is generally worse than 
that of a similar machine of tho induc- 
tion tvpe, though the efficiency of the 
latter is not particularly good. The cause 
of this is chiefly to be attributed to the 
losses in the resistance connections be- 
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tween armature winding and commutator 
lugs and to the enormous core loss taking 
place in the whole body of the machine. 
These losses are particularly high with 
high frequencies, and this is one of the 
reasons why generally the frequency of 
single-phase motors is kept as low as pos- 
sible, so that actually its performance ap- 
proaches that of direet-current machines. 
But naturally the performance of an in- 
duction motor would also be excellent at 
very low frequency, though it would under 
no condition approach the perfect be- 
havior at starting of the commutator 
motor. 

As characteristic motors I have chosen 
a small, a medium and a large machine— 
five horse-power at 1,500 revolutions per 
minute, fifty horse-power at 750 revolu- 
tions per minute, 200 horse-power at 600 
revolutions per minute—and efficiencies 
and power-factors have heen plotted as a 
function of the periodicity (Figs. 25 and 
26). Tt must be borne in mind that these 
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curves do not represent tests on one ma- 
chine, say a machine designed for twenty- 
five cveles and run at different frequen- 
cies: but the fifty-eyele machine is to be 
considered as a design entirely different 
from the twenty-five-evcle one, each being 
built so as to form the best machine for 
its special conditions. 

The power-factors of Fig. 26 are those 
of plain single-phase commutator motors 
with compensating winding. They may be 
improved by using machines of the Latour 
and Winter-Fichberg type or by applying 
special means of other kinds to raise the 
power-factor, generally at a sacrifice of 
one or two per cent in the efficiency. 

TRANSFORMERS, 

Transformer efficiencies at normal load 
only do not always serve very well as an 
indication of the real quality of the appa- 
ratus, less so than in the case of the aver- 
age motor and dynamo. This is true, at 
all events, with lighting transformers. 
With power transformers the normal ef- 
ficiency is quite a useful figure. 

The efficiencies plotted in Fig. 27 are 
not the normal but the maximum figures 
obtainable from a certain transformer— 
that is, when core and copper losses are 
equal. Usually it is possible to shift this 
putting it with 
lichting transformers near half-load, with 
By 


stating the maximum efficienev only, the 


maximum somewhat, 


power transformers near full load. 


curves in Fig. 27 will prove useful, even 
for finding cficiencies at verv small loads, 
if one takes accaunt of the fact that one- 
half af the losses are. core losses and the 
ather half copper losses, which vary as 
the square of the output. 

I have not extended the scale of the 
kilowatt bevond seventy kilowatts, as such 
a transformer as a rule has as good an 
The fol- 
lowing mav he given as efficienev limits: 
100-evcle transformers ninetv-eight and 


cMeienev as a %00-kilowatt one. 


one-half per cent, fifty-evele transformers 
ninetv-cight and one-quarter per cent, 
twentv-five-evele transformers ninety- 
seven and three-quarters to nincty-eicht 
per cent. 

Tt was mv intention to deal also with 
special machines as boosters, induction 
motors with pole-changing devices, motors 
for accelerating heavy loads, and others; 
but I feared that by introducing further 
developments and theories in this direc- 
tion it would only tend to divert diseus- 
sion from the main question, What is the 
normal performance of an ordinary ma- 
chine? l 
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Recent Developments in Electrolytic 
Celis. 

A brief description is given here by 
H. S. Renaud of several of the newer 
electrolytic cells intended particularly for 
the electrolysis of salt. A feature of these 
cells is the reappearance of the diaphragm. 
One cell of this type, which is now being 
tried in Europe, is the Billitzer cell. In 
this the old idea of combining the prin- 
ciples of the gravity and diaphragm types 
is revised, but with certain modifications. 
The apparatus consists of a bell closed by 
a diaphragm formed of a screen of nickel 
or iron, on which is laid asbestos, which 
is in turn covered with a precipitated 
layer of a mixture of barium sulphate 
and divided asbestos. This diaphragm is 
said to last for months, and is easily re- 
newed. The permeability is regulated by 
the proportion of the sulphate and asbes- 
tos and the thickness of the layer. 
anode is of platinum or carbon and is 
inside the bell, a short distance from and 
parallel to the diaphragm. The salt solu- 
tion is charged into the bell and is al- 
lowed to accumulate until it just wets the 
cathode; it then overflows through an out- 
let. The wire screen, which serves as the 
cathode, is slightly bent so as to permit 
the escape of hydrogen. During electroly- 
sis the salt solution is admitted continu- 
ously through a supply pipe. As the 
upper stratum becomes diluted the lower 
stratum is more concentrated, and this is 
made to flow out over a dam and into 
the cathode chamber. The working volt- 
age of this cell is from four to five, and 
the caustic liquor produced contains about 
twelve per cent of sodium hydroxide with 
yields of eighty-five to ninety-five per 
cent. The chlorine runs about ninety- 
nine per cent. The current density 1s 
fifty-six amperes per square foot, and the 
temperature is about sixty degrees centi- 
grade.—A bstracted from the Engineering 
and Mining Journal (New York), Febru- 
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Accumulator-Driven Electric Barges. 

Several plans for improving the traffic 
on canals have been tried abroad, particu- 
larly in France and in Germany. The 
system described here is one of the later 
attempts to find a plan suitable to fill a 
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special need. This was the demand for 
improved service between the brick fields 
of Brandenburg and Berlin. Hitherto 
this traffic has been conducted exclusively 
by the ordinary type of canal barge moved 
either by animal towage or by rowing; 
tugs are seldom used, as they have been 
found to be more expensive. The Bran- 
denburg brick fields are about fifty miles 
from Berlin, and the journey by the old 
method required about six days each way. 
This, including the time required to load 
and unload, extended the round trip over 
about four weeks, and the long delay at 
the quays, due to handling the bricks by 
hand, caused a good deal of congestion 
and delay. The improvement introduced 
consists in the substitution of accumu- 
lator-driven electric barges for the old 
type. These are made of iron, are driven 
by electric motors driving a propeller 
drawing its energy from a battery of 
storage cells. At Brandenburg and at 
Berlin electric cranes have been installed 
to facilitate loading and unloading. The 
bricks are placed in large boxes conve- 
nient for handling by the cranes. In this 
way the length of the boat’s stay beside 
the wharf is considerably reduced. While 
running they make from two and one- 
half to three miles an hour, which has 
been found to be the most economical 
speed. The motor is placed in the stern, 
the propel shaft being short. It runs 
at about 100 to 120 revolutions a minute. 
Forward of the motor room is the helms- 
man’s cabin; forward of which is the bat- 
tery room. The battery weighs about ten 
tons and is sufficient to propel the boat 
from one end of the route to the other. 
At Brandenburg and at Berlin plug boxes 
are provided on the public supply, which 


enable the batteries to be recharged while 


the barge is loading and unloading. The 
new system has reduced the round trip, 
including loading and unloading, from 
four weeks to one week. Four days are 
actually used for traveling, the others for 
loading and unloading, delays, ete. These 
barges have a larger carrying capacity 
than those they replace, and each boat 
makes many more trips than the older 
This system has heen in operation 
about a year and has been profitable, —A b- 
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stracted from the Engineering Times 
(London), February 6. 
< 

An Italian Water-Power Station. 

A short description is given here of an 
interesting water-power station at Trezzo. 
This is one of the most important installa- 
tions of its kind in Italy. The station 
building is situated close to the old Castle 
of Trezzo, on a narrow peninsula of land, 
around which flows, in a sinuous course, 
the river Adda. There are no separate 
intake works nor canal nor pipe-line, as 
the power-house is on the river bank itself, 
a short distance above the dam. The 
water, after passing through the low-fall 
turbines, is taken through a pair of tun- 
nels, about 300 feet long, and discharges 
on the other side of the peninsula into 
the river, making a fall of from eighteen 
to twenty-five feet available. The initial 
equipment at the station consists of nine 
1,000-kilowatt generating sets with the 
necessary exciters. Three more generators 
will be added later. Ten of these will 
deliver alternating current at forty-five 
cycles; two will deliver fifty-cycle current. 
Each unit consists of two water-wheels. 
mounted one above the other, on the same 
vertical shaft. One of these takes the 
water from below and the other from 
above. The lower wheel takes part of 
the weight of the revolving system. The 
upper wheel has the pressure of the water 
between its runner and the top of its case 
lightened by means of a siphon tube. The 
rotors of the alternators are coupled di- 
rectly to the turbine shafts and are sup- 
ported from bearings at the top. They 
are of the internal revolving-field type 
with a stator diameter of nineteen feet. 
Each machine is constructed in two parts 
and is carried on six feet. There are te 
bearings; the top being a thrust bearing, 
while the lower serves simply as 8 guide 
bearing. The total weight of the revolv- 
ing mass is twenty-four tons. The stator 
core is constructed with open slots. The 
forty-two-cycle generators are wound for 
13,800 volts, and the fifty-cycle machines 
for 7,000. A supplementary steam plant, 
consisting of four 1,000-kilowatt sets, 
driven by horizontal steam engines, has 
heen installed to make up for the de- 
ficiency of water during the, winter 
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months. ‘The switchboard of the station 
is of the usual cellular type.—A bstracted 
from Electrical Engineering (London), 
February 13. 


Greenock, Scotland, Refuse-De- 

structor Plant. 

On February 7 the combined refuse de- 
structor and electric plant of the town 
of Greenock, Scotland, was put into serv- 
ice. The building of the plant is laid out 
in four bays, the destructor furnaces oc- 
cupying that nearest the street. This is 
110 feet long, forty feet wide and forty- 
one feet high. The central two bays ac- 
commodate two sets of boilers for the 
destructors and coal firing respectively, 
while the remaining bay forms the engine 
room. The destructor consists of six large 
cells and combustion chambers, with three 
water-tube boilers arranged so that each 
pair of cells, with its boiler, can be worked 
independently. The cells of a pair are 
fired alternately so as to maintain a steady 
steam pressure. The combustion chamber 
is thus kept at a high temperature to burn 
thoroughly all gases escaping from a fresh 
charge. The furnace grates have an area 
of twenty-five square feet and are con- 
structed so as to burn efficiently a full 
cartload of refuse at one charge. The 
grate bars are perforated with a large 
number of small holes, through which a 
high-pressure air blast is forced by means 
of electrically driven fans. These fans 
are driven by variable-speed motors, the 
controlling switch of which is mounted at 
the boiler, and a stopping and starting 
switch is attached to the furnace door so 
as to stop the fan automatically whenever 
the door is opened. The inlets of these 
fans are carried to the under side of the 
storage platform, so that all the dust and 
fumes emitted during the process of clink- 
ering are driven into the furnace. Auxil- 
lary steam jets are provided for furnishing 
the blast in case a fan should be disabled. 
The refuse is delivered in carts and dis- 
charged by means of a large funnel into 
storage tubs. The latter are then lifted 
to the storage platform by an electric 
crane. When they are to be emptied they 
are lifted by the crane and placed on a 
movable cradle, which carries them down 
to the furnaces. As they are run down an 
incline, the top of the destructor is auto- 
matically lifted off and the lower edge 
of the cradle descends into the mouth of 
the charging doorway. Hinged doors at 
the bottom are then opened and the entire 
charge falls directly into the furnace and 
spreads over the grate. The whole process 
requires but a minute and the furnace 
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doors are opened but a few seconds only. 
The boilers are of the Babcock & Wilcox 
type and are fitted with economizers and 
superheaters. Both electrically driven and 
steam-driven pumps are provided, and a 
large water-softening and de-oiling plant 
has been installed. In the engine room 
there are two direct-connected reciprocat- 
ing engines of the vertical type, one driv- 
ing a 750-kilowatt generator, and the 
other, two machines each of half this 
rating. The former delivers current at 
500 volts, and each of the smaller gen- 
crators at 250.—A bstracted from the Elec- 
trical Engineer (London), February 14. 
< 
Some Reflections on Railway Elec- 
trification. 

The year 1908 will, says Philip Dawson, 
be memorable as the one during which the 
single-phase system was first put into 
regular operation on the South London 
line of the London Bridge railway, as well 
as that in which the Midland Railway 
Company will start a similar system on 
the Lancaster-Heysham branch. The 
author then reviews briefly the special 
features of the three electric railway sys- 
tems. One of the disadvantages under 
which the direct-current system operates 
in England is the necessity of employing 
two imsulated rails on account of the 
Board of Trade’s voltage-drop regulations. 
This adds to the cost of the track and 
danger and in some cases renders this 
system impossible of application. There 
nre some electrical engineers who do not 
appear to appreciate the fact that the 
difference between the single-phase and 
three-phase systems is at least as great as 
that between the three-phase and contin- 
uous-current traction. In this connection 
it may be pointed out that there is not 
a single example of the three-phase sys- 
tem adopted in order to handle heavy 
suburban traffic such as that which 
exists on the District and Metropolitan 
railways at London, or such as must be 
handled on the suburban lines of the great 
English railways. For long-distance 
service, where acceleration is not of im- 
portance, the three-phase motor has given 
and will continue to give excellent results. 
The single-phase system, on the other 
hand, has been adopted on a large scale 
and under peculiar difficulties in the 
United States, and the Prussian Govern- 
ment has also decided to use this system 
for the suburban lines at Hamburg, and 
it now intends to convert the entire 
suburban railway system in and around 
Berlin to the single-phase system. This 
involves about 200 miles of route and an 
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expenditure of $10,000,000. The follow- 
ing considerations show how far existing 
conditions warrant the belief in the future 
of railway electrification and indicate 
what are the peculiar fields in which it 
may be expected to prove most useful. 
For practical purposes there are three 
causes which have or will bring about 
electrification, They are: Costly fuel and 
cheap water power, the prohibition of the 
use of steam, and to enable a better utili- 
zation of existing track and terminal 
facilities. The first consideration is the 
one which is bringing about the electrifi- 
cation of the Swedish system of railways, 
and to it is attributed the conversion of 
the Valtellina line in Italy. When elec- 
trification takes place for this reason it 
will be over long distances and for all 
sorts of traffic. When it becomes advisable 
to abandon steam in consequence of tun- 
nels or cities, it is generally the case that 
the haul is short and stops are numerous 
and the traffic heavy. In such cases but 
two systems are available, the continuous- 
current and the single-phase. Up to the 
present time but two roads in England 
have been electrified in order to increase 
the track facilities. These are the North- 
east Tynemouth electrification, and Lan- 
cashire & Yorkshire, Liverpool & South- 
port line. The results in these cases have 
been satisfactory, but the conditions are 
not those existing in and around London. 
It is pointed out that it is not safe to 
reckon on merely a reduced operating ex- 
pense from electrification. The real ob- 
ject of the conversion should be to in- 
crease the carrying capacity of the road 
and the earning capacity of the system. 
Unfortunately, not all railway companies 
seem to appreciate this, and they are not 
making provision to meet the competition 
of the extended strect-railway systems. 
This is particularly true in England, 
where the companies are attempting to 
decrease their expenses by reducing their 
local services. No partial remedy of this 
kind can possibly prove effective. There 
are but two solutions which can be main- 
tained as correct: one is to abandon en- 
tirely the whole suburban traffic—that is 
to say, to give up running all local trains 
which stop within fifteen miles of the 
London termini; but this would seriously 
affect the incomes of the road. The more 
rational course would be to find some 
means of increasing traveling facilities 
without increasing working costs. This 
would not only meet the present competi- 
tion, but would create new traffic. —Ab- 
stracted from, the Electrical Review (Lon- 
don), February 14. 
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The New American-Ball 
“Angle-Compound” High- 
Speed Steam Engine. 

The American Engine Company, 
Bound Brook, N. J., has developed a new 
and most interesting type of high-speed 
steam engine, the culminating work of a 
lifetime of development by F. H. Ball, 
the well-known engine designer, and his 
son, F. O. Ball. Several views of this 
engine are shown herewith. 

The designers have consistently held to 
the idea that a compound engine of simple 
design is vastly more economical of steam 
than any simple engine, even with the 
most complicated and steam-saving valve 
gear. In the present engine the designers 
have sought to attain the extreme of sim- 
plicity and fewness of parts. 

The general plan of combining a hori- 
zontal engine and a vertical engine so 
that both shall work on the same crank- 
pin is not new, but a number of the de- 
sirdble features appertaining to this con- 
struction have not been appreciated for 
high-speed engines of the single-valve 
type. | 

The effect of counterbalancing has been 
kept in mind, and by combining the hori- 
zontal and vertical engine on the same 
crank-pin, the total amount of horizontal 
thrust has been neutralized by counter- 
balance. When the counterweight is in 
a vertical plane it is opposed by the recip- 
rocating parts of the vertical engine, so 
that at four points of the stroke a perfect 
balance is realized. Between these four 
points there is no position of the crank 
where any appreciable unbalanced condi- 
tion is found. 

These conditions for perfect balance 
are brought about in the “Angle-Com- 
pound” engine by making the low-press- 
ure piston a very light, conically shaped 
steel structure of about the same weight 
as the ordinary cast-iron piston in the 
high-pressure cylinder. The low-pressure 
engine is made the vertical engine because 
it is thought desirable to have the larger 
piston rest on the piston rod, rather than 
to drag in a horizontal cylinder. 

Reference to the illustrations herewith 
will show that the high-pressure valve is 
driven by the usual valve gear and shaft 
governor, and the low-pressure by an ec- 
centric which is enclosed in an oil-tight 
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casing and connected with the oil-circulat- 
ing system of the engine. From this 
eccentric a rod drives direct to the low- 
pressure valve stem, which is guided by 
a cross-head carried in guides, as shown. 
This cross-head and guides are also in- 
cluded in the oil-cireulating system. The 
oll-circulating system is similar to that 
used on the American-Ball engines, ex- 
cept that the oil is pumped directly to the 
gravity storage tank on the low-pressure 
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the usual adjusting shoes, while the guides 
are made adjustable. These guides are 
carried in bored seats, and a projection 
from the back of the guide fits between 
the supports so as to resist end thrust. 
One of the guides is secured to the sup- 
port by screws, and is only adjustable by 
means of shims; but the other has a pair 
of screws at each support to provide for 
delicate adjustment. The guide is se- 
curely held against these adjustment 
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frame, which is kept constantly overflow- 
ing by the supply delivered to it from the 
pump. : 

A double stuffing-box on the valve stem 
and bulkheads and stuffing-boxes on both 
piston rods prevent any water drip from 
mingling with the oil-circulating system. 


The water drip from these stuffing-boxes 


is carried off by concealed piping, so that 
the engine frame never presents an un- 
tidy appearance. 

Another departure made in this engine 
is in the arrangement of the cross-head 
and guides, which are of the bored type. 
The cross-head is a single piece without 


screws by a bolt that locks the adjustment 
securely when set up. 

The crank-pin is double the usual 
length, and the connecting rods are placed 
side by side on this double-length pin. 

The builder claims that this type of 
engine runs more smoothly and with 
much less strain and shock than any other 
form of high-speed engine because of its 
perfect balance and because it has four 
small impulses on the crank at each revo- 
lution, instead of two large impulses. 

A 160-horse-power engine with an 
eleven-inch stroke, running at 300 revolu- 
tions per minute, and direct-connected to 
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an American-Ball generator, has recently 
been installed in the company’s power 
plant at Bound Brook. This engine has 
no special foundations, except the con- 
crete floor of the building, and, it is 
stated, is not tied down with a single 
foundation bolt. It is also stated that 
a new full-length lead pencil was placed 
on the horizontal cylinder head and then 
on the vertical cylinder head, and there 
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high pressure, the other horizontal the 
intermediate pressure, and the two ver- 
tical engines combined are the low press- 
ure, thus giving a large area of low- 
pressure piston without using any pistons 
of very large diameter. 

The American Engine Company reports 
that the increased business consequent 
upon the manufacture of these new en- 
gines has necessitated a large addition to 
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was not vibration enough to disturb the 
balance of the pencil, even with a fluc- 
tuating load on the engine. 

In floor space, the combining of the 
horizontal engine with the vertical gives 
a great saving for the same amount of 
power. The cost of foundations is also 
reduced. 

For large powers these engines com- 
bined in pairs, with the generator or belt- 
wheel beneath them, make an exceedingly 
compact unit. In these combinations the 
engines are used as double compounds 
when run non-condensing; or, where con- 
densing water is available, as four-cylin- 
der, triple-expansion engines. In_ the 
latter case one horizontal engine is the 


its plant at Bound Brook, where it has 
for some weeks been running both day 
and night shifts. 


—___<-@-—____ 
Termination of Westinghouse 
Lamp Company Receiver- 
ship. 


The Westinghouse Lamp Company an- 
nounces that the New Jersey and New 
York circuits courts have ordered the dis- 
charge of the company’s receivers and the 
return of the property to the stockholders. 
These orders became effective March 1, 
and after that date the management of 
the company will be conducted by the 
executive officers as prior to the receiver- 
ship. | 

The business of the company has been 
carried on at a considerable profit during 
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the receivership and there has been no 
cessation in the development and factory 
operations. 

The new factory of the company at 
Bloomfield is now in operation and ar- 
rangements are being made to concentrate 
all of the manufacturing at that plant. 
The output of this admirably adapted 
plant will be about 15,000,000 lamps an- 
nually. 

—0 
Hubbell Polarity Flush Re- 
ceptacles and Wall Plugs. 


Many special features are claimed for 
the new twenty-ampere flush receptacles 
and wall plugs made by Harvey Hubbell, 
Incorporated, of Bridgeport, Ct. 

While they embody the essential fea- 
tures of the Hubbell three-ampere plugs, 
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including the convenient interchangeable 
cap, the porcelain parts and contacts are 
larger and stronger, to insure absolute 
safety for carrying 250 volts. 

They were designed primarily for use 
with motors and the larger types of heat- 
ing and cooking apparatus, but their util- 
ity is not confined to these fields of serv- 
ice. 

The contact posts being set at right 
angles, they can enter the receptacle but 
one way, and reversal of polarity is im- 
possible. This feature makes them espe- 
cially desirable for use on electrical 
in'icators and experimental apparatus, 


HUBBELL PoLarmTY FLUsH WaLL PLUG AND 
RECEPTACLE. 


whose accuracy depends upon a constant 
and unvarying flow of current. 

The flush receptacles fit standard 
switch boxes. To prevent marring, the 
plate may be readily removed and re 
placed after wall decorations are complete. 

The concealed, cleat and molding wall 
plugs are commended as handy and re- 
liable accessories for electrically driven 
machinery and tools. A snug-fitting 
metal casing covers the interchangeable 
cap, protecting the inner parts and mak- 
ing the whole ‘practically indestructible. 
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Eberhardt Motor-Driven 
Shapers. 

Gould & Eberhardt, of Newark, N. J., 
have kept abreast of rising requirements 
and have been among the pioneers in ad- 
vancing changes to meet modern neces- 
sities. In keeping with this policy, their 
line of shapers has been redesigned, each 
machine being made larger and heavier in 
the working parts, and power, strength, 
speed and rigidity added to obtain the 
fullest possible benefits from the new 
high-speed cutting steels. The anplication 
of the electric motor to its shapers has, 
however, demonstrated more than any- 
thing else the up-to-date methods of 
this company. The motor-driven shaper 


ELECTRICAL REVIEW - 


chine without stopping the motor. This 
feature not only saves time in setting, ad- 
justing and inspecting the work, but also 
saves wear and tear on the motor from 
frequent stopping and starting, the latter 
running continuously while the job is in 
machine. 
—— 0 
A New High-Voltage Metallic- 
Filament Lamp. 

It. is announced in the Electrical 
Times, of London, England, for Febru- 
ary 13, that the Bryant Trading Syndi- 
cate, Limited, has increased its capital in 
order to enable it to increase its factory 
at Horsell Road, Highbury, where the 
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is by all means the most economical, for 
the long lines of shafting, countershaft- 
ing, belting, pulleys, ete., with their inci- 
dental losses and waste of. power, have 
been eliminated. Another point in favor 
of motor drive is the convenient and rapid 
method it affords for quickly adjusting 
the machine to suit the work. Gould & 
Eberhardt have used for the shaper illus- 
trated an Allis-Chalmers induction motor, 
which is connected by means of a silent 
chain drive enclosed in a guard. In con- 
nection with the advantages of quick 
speed change enjoyed through the use of 
the motor, a clutch and brake device is 
furnished for instantly stopping the ma- 


manufacture of metallic-filament lamps 
under the Harrison inventions will be be- 
gun. These lamps will range in steps 
from seventeen candle-power at 100 volts 
to thirty-five candle-power at 250 volts, 
all at an efficiency of one and one-quarter 
watts per candle. A smaller lamp, rated 
at eight candle-power for 100 volts, will 
be put out, the consumption of which will 
be one and three-quarters watts per 
candle. These lamps, it is said, will burn 
in any position, and are suitable for either 
direct or alternating currents. One fea- 
ture is the use of a bulb a little larger 
than the standard size. 
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Westinghouse Machine 
Company. 
The business of the Westinghouse Ma- 


chine Company during the month of Feb- 


ruary has continued to show the most 
encouraging signs of improvement. Quite 
a number of excellent orders have been 
received recently in the various depart- 
ments. There is as a result much greater 
activity in the shops at East Pittsburg. 
Last week unusually large shipments were 
sent from the. works on export delivery, 
including several large steam engines. 
One of these shipments, consisting of five 
125-horse-power compound engines, was 
consigned to Takata & Company, the 
Japanese agent of the Westinghouse Com- 
panies in Tokio, for delivery to a 
manufacturing plant in Canton, China. 
Another compound engine of 500-horse- 
power capacity, also included in this ship- 
ment, was consigned to the same firm for 
delivery to the Southern Japanese Rail- 
way Company, of Kaisha, Japan. 

The receivers of the company are re- 
porting very encouraging progress with 
the plan of rehabilitating the company, 
and it is now expected that its affairs will 
again be in the control of the stockholders 
within a verv few days. 


—__<-@—____ 
The Mechanics’ Institute. 


Among the trade schools where a course 
in practical engineering is enabling young 
men to secure an education which will fit 
them to advance in their chosen trades, 
the Mechanics’ Institute, at 136-140 West 
Twenty-third street, New York city, is 
an exceptional example. A fine four-story 
building has been equipped with its own 
power and electrical and mechanical de- 
partments, and all of the apparatus 1s 
devoted to the use of the students. The 


equipment, includes-mechanical appliances, 


tools, devices, measuring instruments and 
laboratory apparatus. The students are 
taught the practical applications of alter- 
nating-current and direct-current motors 
and dynamos, are given instruction in 
lighting and illumination, undertake in- 
terior wiring, are taught the construction 
of electrical machines and devices, and 
also gain experience in the laying out and 
operation of alternating-current and di- 
rect-current power plants. 

The director of the institute is W. M. 
Murphy, a mechanical and electrical en- 
gineer well known in electrical circles, 
who has gathered about him a staff of 
electrical engineers as instructors. There 
is also an advisory board which plans the 
work of the faculty. 


lik 


ilt 
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The Selection of Knife 
Switches. 

The Trumbull Electrice Manufacturing 
Company, Plainville, Ct., has published 
recently some interesting data bearing on 
the selection of knife switches. While 
knife switches occupy a comparatively 
small corner when the electrical field is 
considered as a whole, and consequently 
do not receive much detailed attention, 


ILLUSTRATING THE WEAK POINTS OF A 
KNIFE SWITCH. 


this line of material really deserves careful 
consideration upon the part of the pur- 
chaser. As a rule, he has not the time to 
examine minutely into the merits of his 
switches, and rather takes it for granted 
that, where a guarantee is furnished, tie 
switches do not depart materially from 
general fitness in construction. 

In carrying out the idea of indicating 


some of the places where knife switches 
Aer Tee r 
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TRUMBOLL TYPE “A” SWITCH. 


may fail, the Trumbull company calls at- 
tention to the accompanying illustration, 
which shows some of the defective con- 
tacts. It will be noticed that a paper 
three-quarters of an inch wide can be in- 
serted all the way across the lower part of 
the left-hand jaw contact. On the right- 
hand contact a Bristol-board business card 


TRUMBULL TYPE “C” Fusep SwItTcn. 


is inserted for three-quarters of an inch. 
This lack of care in assembling explains 
why twenty-five per cent to fifty per cent 
of contact surface is sometimes lost, 
and shows where a switch may easily, 
and sometimes dangerously, heat up. 
Where the washers at the hinge are 
of iron, copper-plated, and do not 
have the necessary spring to keep the 
posts in close adjustment with the 
blade, this is liable to happen. Where 
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bolted contacts are not used between the 
lugs and foot-pieces, and where the con- 
tacts are furnished with rough cast lugs 
just as they come from the foundry, a 
good deal more of the carrying capacity is 
lost. The lugs should be machined so as 
to make intimate contact. Again, the 
lugs should not overlap the foot-pieces, as 
saving of copper in this respect does not 
allow the full carrying capacity. 

Another fault common to cheaper forms 
of knife switches is the use of fibre which 
is too thin, and sometimes the reinforced 
blade is trimmed down to dimensions 
which makes it liable to break down. 

Another feature which is verv advan- 
tageous in the Trumbull switch is the 
elimination of middle screws in the handle 
bars. This renders the fibre little likely 
to break down and gives a strong, rigid 
bar for the handling of the switch. 

One of the illustrations herewith shows 
also the Trumbull tvpe “A” switch, and 
the other the type “C” fused switch. 

—_—_-@—.—__—. 
Remarkable Performance of 
Gem Lamps. 

TO THE EDITOR oF THE ELECTRICAL REVIEW: 

Some time since the writer made a 
number of tests on the new metallic-fila- 
ment lamps, and the result of a “shop 
test” on “Gem” lamps is very interest- 
ing, especially since these lamps are not 
recommended for use on circuits with wide 
variations in voltage. The lamps were 
ordinary stock “Gem” metallized fila- 
ments, in no way specially selected except 
for a certain “top” and “lower” voltage. 
These were: 


LOD.” VONAL Caires a Aes 120 
ME a T a a ele A A 118 
Bottom i ita, ah. Galea cea ss oes 116 


When new the average candle-power and 
total wattage of these lamps when burned 
at the above voltage was: 


Candle-Power. Watts. 


“Top” voltage..... 120 20) 50 
“Middle” ‘S21... 118 18 4N 
“ Bottom” “ ..... 116 16 45 


The test was made to determine the ad- 
visability of using a lamp of the “Gem” 
type for mill work. The “shop test” was 
made by installing the lamps upon the 
same circuit to which they would be at- 
tached when performing their regular 
service in the mill, and burning con- 
stantly for 800 hours. They were subject 
to considerable vibration and a variation 
in voltage from 115 to 127 volts, or about 
fifteen per cent. The results follow: 

60 per cent of the lamps burned the 800 hours. 


10 ‘out in 700 hours, 
10 46 4 46 (K) at CED fe 
20 46 aa «6 se se 500 (Ei 


The average candle-power and wattage 
of those lamps which had burned 800 
hours was as follows: 
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At the “top” voltage (120): 
16.5 candle-power, 47.5 watts..... 2.88 watts per 
candle, 


At the “bottom” voltage (116): 
13.9 candle-power, 44.6 watts.....3.2 watts per 


candle, 

These results are extraordinary for sev- 
eral reasons. 

First—The lamps being selected to give 
twenty candle-power at the “top” voltage 
(120), their useful life according to the 
manufacturers’ rating is 470 hours, at the 
end of which time the candle-power would 
be eighty per cent of the candle-power 
when new. But here we have lamps 
operating at times on an increase in volt- 
age of nine per cent, and yet they lived 
nearly twice as long as their rated life, 
and at the end of the period mentioned 
the candle-power had not diminished any- 
thing like what might have been expected. 

Second—Serious vibration in a great 
many cases has caused “Gem” lamps to 
burn out early. It was expected in this 
instance that a very large percentage of 
the lamps would burn out in a few hun- 
dred hours. but, as shown above, all lamps 
lived at least what would be considered 
a reasonable number of hours, under the 
conditions, 

Third—The lamps which lived the 800 
hours showed very little blackening of the 
bulb. This is one of the great advan- 
tages of the “Gem” lamp and is one reason 
why it should appeal strongly to the user 
of incandescent Jamps. 

The performance of the “Gem”? lamp 
in this test should be interesting to those 
who have been and are advocating its use, 
for it goes to show the wonderful possi- 
bilities of this type of illuminating unit. 

Grorce W. FOWLER. 

New York, February 28. 

—__~--@.—_____ 
Rockford Edison Company 
Entertains. 


The Rockford Edison Company, of 
Rockford, IN., gave its first annual dinner 
to the allied electrical interests of Rock- 
ford on Thursday evening, February 20. 
This affair, the first of a series which the 
company will tender to its patrons and 
friends, was a distinguished success, and 
the Edison company is in receipt of many 
commendations for its public-spirited 
policies and its determination to assist in 
carrying out the slogan of the town, 
“Watch Rockford Grow.” 

The principal speaker of the evening 
was J. Robert Crouse, of the Co-operative 
Electrical Development Association, Cleve- 
land, Ohio. Mr. Crouse was introduced 
by the toastmaster, J. Stanley Browne, 
and he elaborated on the progress of the 
co-operative development idea and ex- 
plained the motives and function of the 
organization. 

Addresses were also made by E. FE. 
Bartlett, D. S. Schureman, George D. 
Roper, Edward F. Pendergast and F. H. 
Golding»manager of the company. 
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Current Electrical News 


DOMESTIC AND EXPORT. 

MEXICAN ELECTRICAL NOTES—Belgian capital is said to be 
concerned in the plans for the reopening of the famous Cuale 
mining district in Guadalajara, Mexico, the generation of electric 
power and the construction and operation of an electric line from 
Cuale to the Pacific port of Las Penas. Luis H. R. von Ruecau, a 
mining engineer who has secured several old mines and con- 
siderable virgin mineral land in the Cuale district, and who holds 
a water power concession on the Ameca and Mascota rivers, is 
representing the Belgian capital. 


COMMONWEALTH EDISON COMPANY TO ENLARGE SYSTEM 
—The Commonwealth Edison Company is about to begin the con- 
struction of another addition to the $6,000,000 generating plant 
which it is building on the south branch of the Chicago River. 
The new building will be three stories high and will cover an 
area of 260 by 208 feet. It will be located at 2438 to 2474 Twenty- 
fifth street. Plans for the building were prepared by Architects 
Shipley, Rutan & Coolidge. The contract has been let to the 
Wells Brothers Company. The building and equipment will cost 
$750,000. ' 


ELECTRIC ROAD CHANGES HANDS—A deal is stated to have 
been made whereby Jay P. Graves, of Spokane, Wash., head of the 
Inland Empire system, is to acquire the property, rights and fran- 
chises of the Lewiston & Southeastern Electric Railroad Company 
which has projected a line from Lewiston to Waha, Westlake, Nez- 
perce and Grangeville, through a rich section of country. It is 
said Mr. Graves will secure all the franchises and terminals of the 
electric line in Lewiston. Mr. Graves will also acquire the rights 
and property of the Salmon River Development Company, the 
plans for which provide for the installation of a large power plant 
on the Salmon River. 


McKINLEY SYSTEM TO BUILD NEW LINE—Plans are now 
in the making by officials of the McKinley system for the building 
of an interurban line between Peoria and Streator, Ill. which, 
when finished, will be the connecting link of a cross-country elec- 
trified railway between Chicago and St. Louis. The new route 
proposed will carry the line from Peoria out across the new 
McKinley bridge, already used by the Illinois Traction Company for 
the Peoria-Bloomington division of the system. It is to extend to 
Washington, and then on to Streator. From Streator it will head 
north, and either tap the McKinley system already built at Ottawa 
or at Seneca, where the lines extend to Joliet. From Joliet it 
will be,an easy matter to connect the lines with Chicago, as several 
propositions are open, or a new line will be constructed. 


LONDON’S ELECTRICAL SUPPLY—An interesting report, giv- 
ing an excellent idea of the great amount of electricity used in the 
metropolitan police area of London, England, for power, heating 
and public and private lighting last year, has been issued by the 
board of trade. The municipal authorities supplied 28,281,320 units 
for power and heating, 42,934,965 units for private lighting, and 
16,578,716 for public lighting, the cost per unit, respectively, being 
1.301d., 3.677d. and 1.850d., a total of 87,795,001 units supplied at 
an average cost of 2.563d. The companies were responsible for the 
supply of 38,006,198 units for power and heating, 82,995,205 for 
private lighting and 4,377,875 for public lighting, charging for such 
supply 1.45d., 3.833d. and 1.62d. per unit, respectively, altogether 
125,379,278 units supplied at an average cost of 3.034d. per unit. 
From these figures it appears that London’s total supply of elec- 
tricity was 213,174,279 units, costing 2.839d. per unit. 


TELEPHONE MATERIAL AND SUPPLIES FOR AUSTRALIA 
—Tenders will be received by the Deputy Postmaster-General, Mel- 
bourne, Australia, up to May 26, for supplying the following tele- 
phone material required by the Postmaster-General’s department 
at Melbourne: (1) apparatus for exchange, one common battery 
switchboard of thirty sections in all, together with all associated 


frames, racks, power plant and parts; (2) apparatus for subscribers’ 
premises, 3,000 telephone wall sets, 1,000 telephone table sets, 150 
extension switches complete, seventy switchboards for two and 
six lines, fifty switchboards for three and ten lines, ten switch- 
boards for six and twenty lines, ten switchboards for eight and 
fifty lines. 200 telephone wall sets and 100 telephone table sets 
for party lines. Interested parties may obtain shecifications and 
tender forms from the office of the Deputy Postmaster-General, 
Melbourne, or the Commonwealth Offices, 72 Victoria street, London, 
S. W., England. 


NEW COLORADO ELECTRIC COMPANY—Colorado Springs and 
Denver men, anticipating the development that will come to the 
Grand Valley with the progress of the government project to con- 
struct the high line canal which will irrigate close to 100,000 acres 
of land, have incorporated and partially financed a company with 
$1,500,000 capital to construct an electric railway from Debeque 
to Fruita, a distance of forty miles, and to build a power plant on 
the Grand River from which the electric current will be supplied. 
In addition, an irrigation system is being laid out to reclaim 20,000 
acres of land. The whole is expected to cost the full $1.500,000. 
The incorporators and officers are: Horace K. Devereaux, of Colo- 
rado Springs, president; J. Arthur Connell, president Colorado 
Title and Trust Company, vice-president; Orson Adams, cashier 
Mesa County National Bank; E. A: Sunderlin, treasurer of the 
Arkansas, Louisiana & Gulf Railway, secretary and treasurer. 
The power plant is the first part of the project to be completed. 
Active work has already begun. The site is on the river near 
Debeque. Its total cost is estimated at $600,000, and 6,656 horse- 
power will be developed. There will be a dam in the river, a 
short canal and the power-house. The system is not expected to 
compete with the Central Colorado company which is above Glen- 
wood Springs, more than fifty miles east. All the power will be 
needed to operate the company’s own electric system and to pump 
the water for the 20,000 acres it is expected to irrigate. 


NEW INCORPORATIONS. 
NASHVILLE, TENN.—People’s Co-operative Telephone and 
Switchboard Company, of Clay County. $2,000. 


KNOXVILLE, TENN.—Knoxville Power Company. An amend- 
ment increasing the capital stock from $100,000 to $150,000. 


DALLAS, TEX.—North Electric Company, of Dallas. $10,000. 
Incorporators: A. A. Mans, L. J. Weaver and George C. Steele. 


SPRINGFIELD, ILL.—United Light and Power Company. $60,- 
000. Incorporators: W. H. Downing, D. Downing, E. Burke, 
Moline. 


SPRINGFIELD, ILL.—Calhoun Farmers’ Co-operative Tele- 
phone Company. $25,000. Incorporators: C. D. Hunter, F. F. 
Bennett, M. H. Barnes, C. Temple Hardin. 


COLORADO SPRINGS, COL.—The San Luis Valley Irrigation, 
Land and Power Company. Amended articles of incorporation in- 
creasing its capital from $1,000,000 to $1,300,000. 


AUGUSTA, ME.—Citizens’ Telephone and Telegraph Company, 
South Paris. To operate a telephone system in the towns of Paris 
and Norway. $1,225. President, John F. Plummer; treasurer, 
Charles W. Bowker, both of South Paris. 


ENGINEERING SOCIETY NOTE. 

MICHIGAN AGRICULTURAL COLLEGE—An engineering 80- 
clety has been organized among the students of the departments of 
civil, mechanical and electrical engineering at Michigan Agricul- 
tural College, East Lansing, Mich. It is the purpose of the organi- 
zation to hold weekly meetings and have papers read on engineering 
subjects. The speakers will be chosen, as far as possible, from the 
college teaching force, and prominent engineers who are engaged 
in practical work will also present papers. 
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ELECTRIC LIGHTING. 
MARIANNA, ARK.—Marshall Hewitt has purchased the plant 
of the Marianna Light and Power Company, owned by J. A. Plum- 
mer. 


LEOMINSTER, MASS.—The Connecticut River Power Company 
has obtained a right of way through the southwestern part of the 
town. l 


HILLMAN, MICH.—Fire destroyed the electric light plant at 
Hillman on February 12. The plant was owned by Paul Elowski, 
of Alpena, Mich. 


DENVER, COL.—The Northern Colorado Power Company has 
commenced the construction of an electric power line up Middle 
Boulder Cafion. The line will be six and one-half miles long. 


EAU CLAIRE, WIS.—At Altoona, a suburb of this city, but 
incorporated as a city, municipal ownership of the lighting system 
has proven a failure. The city five years ago had the plant put in 
at a cost of $7,000. 


COTTAGE GROVE, ORE.—C. F. Cunningham, business manager 
for the Willamette Valley Company at Eugene, has bought a half 
interest from A. Welch in the Cottage Grove Electric Company. 
Mr. Cunningham will act as manager of the plant. 


MOSS POINT, MISS.—At a recent meeting of the mayor and 
board of ,aldermen a franchise was granted to the L. N. Dantzler 
Lumber Company for twenty-five years, giving it the right to erect 
and maintain an electric lighting plant in this place. The machin- 
ery has already been received. 


WINCHESTER, ILL.—The Winchester Electric Light Company 
has entered into .a contract with the Whitehall Light, Heat and 
Power Company to take its power from said company in the future. 
The contract stipulates that the Whitehall company must have 
its line ready for operation by July 1 of this year. 


SHERMAN, TEX.—The city of Sherman is contemplating en- 
larging its municipal lighting plant from its present capacity of 
eighty arc lamps to 200 arc lamps. A _ direct-current series arc 
system is operated at present, and the plant merely supplies the 
street lighting. 


NEW BEDFORD, MASS.—A proposition for the establishment 
of an independent lighting plant is being agitated among the mer- 
chants who would be prospective customers if such a company 
were formed. It is ‘claimed for the proposed undertaking that 
electcicity could be furnished at a greatly reduced rate. 


NEWARK, N. Y.—The citizens of Newark are interested in a 
new proposition to furnish the village with electric lights, the 
power to be generated at a mill on the Canandaigua outlet, four 
miles southwest. The taxpayers are now paying $85 per lamp for 
street lighting. The contract will expire in about a year. 


NEW HAVEN, CT.—Orders have been placed by the United 
Illuminating Company, of this city, with the Westinghouse Electric 
and Manufacturing Company for a large extension to its electric 
lighting plant in George street. This improvement will enlarge 
the incandescent light service in the residential sections of the city. 


OROVILLE, CAL.—Interests connected with the Northern Cali- 
fornia Power Company are said to be planning two large power 
plants to be built in the Mooretown district on what is known as 
Fall River. For one of ithe plants, 2,000 inches of water with a 
fall of 1,000 feet is available, and for the other a fall of 500 feet 
with 1,500 inches of water. 


LITTLE ROCK, ARK.—With the removal of the municipal elec- 
tric light plant to new quarters it is the purpose of the city to 
greatly increase the capacity and efficiency. It is the present plan 
to double the size of the plant by providing for an aggregate of 
700 lights. The estimated additions and improvements will cost 
in the neighborhood of $40,000. 


GRANTS PASS, ORE.—There has been filed in the office of the 
clerk of Josephine County a mortgage from the Rogue River Elec- 
tric Company to the Guarantee Trust Company of New York. 
The obligation represents a value of $700,000, as security for a 
bond issue for the Rogue River Electric Company, which has 
large holdings in Josephine and Jackson counties. This corpora- 
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tion is the outgrowth of the Condor Water and Power Company 
and several other minor enterprises. 


RICHMOND, VA.—Edward W. Trafford, a consulting engineer 
of this city, has submitted to the council committees on water and 
electricity a proposition to prepare complete detailed drawings 
for a municipal electric light plant on the site of the old pump- 
house, with surveys and maps of the river and water power of the 
city. The plans are to include a power line to the new pump-house, 
the installation of electrical pumps at that point and a complete 
system of poles and wires for street lighting, covering the entire 
city. 


REDDING, CAL.—At a meeting of the directors of the Northern 
Light and Power Company reports on the progress of the enterprise 
were received. On the recent trip of President A. F. Smith and 
Secretary A. W. Smith to San Francisco materials for the pipe 
line, the electric generating and the hydraulic machinery for the 
Cow Creek plant were ordered, to be shipped in June and July, 
and it is promised that the plant will be ready for business either 
in September or by the first of October. The initial installation 
will be 2,000 horse-power. 


DAYTON, OHIO—According ito the plans of the finance com- 
mittee of council and the city solicitor, the interest on the public 
funds for the next six months will be turned into the light fund 
because of the financial condition of the service board. At the 
meeting of council an ordinance appropriating the interest money 
from January 1, 1908, until July 1, 1908, was put through its second 
and third readings and passed. ‘It is figured that in this way 
$10,000 can be raised for lighting purposes. Of the $45,000 which 
was appropriated for the light fund by council, only $27,000 is 
to be found in available money. The report of the committee 
showed that if no relief were afforded, 150 electric lights and 450 
gas lights would have to be extinguished. 


HELENA, MONT.—M. H. Gerry, general manager of the Helena 
Power Transmission Company, announces that all financial arrange- 
ments have been completed for the building of the third dam across 
the Missouri River near here. A large force of men will be put at 
work immediately. It is estimated that it will take twenty-one 
months to complete the dam, which will generate upward of 50,000 
horse-power. This will be utilized in the reclamation of the Prick- 
ly Pear Valley below Helena by forcing water over an area of 
30,000 acres as well as in the Butte mines. The new dam will 
cost upward of $1,500,000. Practically the same interests which 
built the first two dams are behind the third. Chief among these 
is the estate of former Mayor Hewitt, of New York. - 


ALBANY, N. Y.—The Public Service Commission, Second Dis- 
trict, has formally approved the action of the former state commis- 
sion of gas and electricity on June 28 last in approving the merger 
by the Utica Gas and Electric Company of the Herkimer County 
Light and Power Company, Glens Falls Gas and Electric Company, 
Consolidated Light and Power Company of Whitehall and fifty- 
one per cent of the United Gas, Electric Light and Fuel Company 
of Sandy Hill and Fort Edward. Under the original order a bond 
issue of $2,000,000 was arranged, to be dated July 1. The order 
of the Public Service Commission was made necessary by request 
of bond purchasers, who questioned the validity of the issue be- 
cause the mortgage was not recorded until July 1, the day when 
the state commission of gas and electricity went out of office. 


PROVIDENCE, R. I.—At the annual meeting of the stock- 
holders, held in Providence, Arthur L. Kelley, president of the 
Mechanical Fabric Company, of Providence, and first vice-president 
of the Providence Board of Trade, was elected the president of the 
Narragansett Electric Lighting Company. The other officers elected 
were Arthur H. Watson, vice-president; Edwin A. Barrows, secre- 
tary and treasurer, and an executive committee consisting of the 
president, ex officio, Fenner H. Peckham, Samuel P. Colt, William 
W. Douglas, Howard O. Sturges and Stephen O. Metcalf. The com- 
plete list of the board of directors is as follows: James M. Ripley, 
Fenner H. Peckham, William W. Douglas, D. A. Peirce, William A. 
Walton, Arthur H. Watson, George L. Shepley, H. Martin Brown, 
Samuel P. Colt, Howard O. Sturges, Samuel M. Nicholson, Robert 


W. Taft, Arthur L. Kelley, Stephen O. Metcalf and Jesse Metcalf. 
Arthur B. Lisle, of the firm of D. A. Peirce & Company, bankers 
and brokers, was elected general manager of the Narragansett Elec- 
tric Lighting Company at a meeting of the board of directors on 
February 25. 
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ELECTRIC RAILWAYS. 

SYRACUSE, N. Y.—Former Lieutenant-Governor William M. 
Brown, of Newcastle, Pa., has disposed of all his interests in the 
Syracuse & South Bay Electric Railroad Company to Clifford D. 
Beebe, who is at the head of the group of capitalists which controls 
the road. 


WALLA WALLA, WASH.—Application for a franchise for the 
Washington & Oregon Traction Company will be made to the 
county commissioners April 6. The construction of a line into the 
Blue Mountains and also to tap much of the rich farm land of this 
section is planned. 


GAINESVILLE, TEX.—It is expected that work will begin 
shortly on the proposed Gainesville, Whitesboro & Sherman Inter- 
urban Railway. Chicago capitalists are slated to be behind the 
project, and recently inspected the proposed route in company with 
Vice-President Jobn King. 


SAN FRANCISCO, CAL.—The San Francisco & Bay Counties 
Railway has been incorporated. Its purpose is to extend the elec- 
tric sytsem to San José, thus providing an electric line from 
the Santa Clara county seat to San Francisco by way of Oakland. 
The leading director is F. M. Smith. 


PEORIA, ILL.—The Illinois Traction system has signed a 
contract with the United States Express Company whereby the 
Interurban is to carry all express matter for that company to cities 
and towns reached by the electric road. The new contract goes into 
effect April 1, and it is thought that its fulfilment will necessitate 
an increase in the rolling stock. 

OKLAHOMA CITY, OKLA.—The corporation organized some 
time ago to build an interurban electric line between this city and 
Shawnee, El Reno and several other towns, covering some 500 
miles, has been revived and, according to statements of those con- 
nected with the enterprise, grading on the line between this city 
and Shawnee will be commenced within the next few months. 


GREENVILLE, PA.—State Senator James M. Campbell, of 
Mercer, representing a company which proposes to construct a 
trolley line connecting Greenville, Mercer and Sharon, has asked 
the Greenville council for a franchise covering the streets of the 
borough. Senator Campbell asserted the line would be built and 
the first link in the chain would be the Greenville line, followed by 
a line connecting Sharon and Mercer. 

SHELBYVILLE, IND.—At, a meeting of the city council the 
franchise which has been held by the Capital City Circuit Traction 
Company was forfeited. The franchise was given the company 
two years ago and, according to the terms, the company was to 
commence work on jthe line by February 20, 1908, at the latest. 
The council also gave the company the right to use any of the 
streets in the city. It is understood that another franchise will 
be asked for. 

BABYLON, N. Y.—The South Shore Traction Company has ac- 
cepted the franchise granted it by the town board and board of 
highway commissioners some weeks ago. The franchise is for 
ninety-nine years, and after the first twenty the company pays a 
small bonus to the town until 1957. After that period the company 
is required to pay into the town treasury three per cent of its 
gross receipts. It is understood that the work of construction be- 
tween Babylon and Amityville will commence soon. 

NEW YORK, N. Y.—The Public Service Commission has author- 
ized the issue of $30,000 of bonds of the Coney Island & Brooklyn 
Railroad Company. The bonds will cover the cost of ten new cars 
for use on the Smith street line. The commission also authorized 
the Interborough Rapid Transit Company to include in its original 
cost of construction approximately $190,000 of four-per-cent city 
bonds to be used to settle damage claims arising at the time the 
Park avenue subway tunnel was changed to the east side of the 


street. 

BURLINGTON, IOWA—At a meeting of the stockholders of the 
Burlington-Bonaparte Electric Railway the following board of di- 
rectors was elected: J. A. Johnson, H. H. Meek, A. G. Roberts, 
D. Cresap, all of Bonaparte; T. J. Lampe, of West Point; John 
Blaul, Luke Palmer, C. C. Paule, W. E. Blake, all of Burlington. 
The directors elected the following officers: President, J. A. 
Jobnson, of Bonaparte; treasurer, H. H. Meek, of Bonaparte; first 
vice-president, John Blaul, of Burlington; second vice-president, 
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T. J. Lampe, of West Point; 
Burlington. 


CINCINNATI, OHIO—The annual meetings of the Cincinnati 
Traction Company, Ohio Traction Company, Ohio Electric Railway, 
Cincinnati Northern Traction Company, Indiana, Columbus & Eastern 
Company, Cincinnati Car Company, Southern Ohio Express Com- 
pany and the Columbus, Newark & Zanesville Traction Company 
were held February 10. F. A. Healy succeeds George Warrington 
as director in the Southern Ohio Express Company. Mr. Healy also 
succeeds Walter Draper as secretary in the company. With that 
exception there were no other changes, all the other directors 
being re-elected. 


ea 

CARMI, ILL.—Capitalists from Evansville, Cynthiana, Mount 
Carmel, Lancaster and Olney, interested in the building of an 
electric line from Evansville to Olney, Ill, met at Grayville and 
decided to incorporate the Evansville, Mount Carmel & Olney Inter- 
urban Company under the laws of Indiana. Aden Knopp, of Olney, 
is president, and G. W. Courter, Mount Carmel, was appointed sec- 
retary. The following directors were elected: C. J. Seibert, E. 0. 
Lockyear, Jacob Laubscher, Evansville; E. B. Bixley, Thomas 
Newell, Cynthiana; J. O. Smith, J. F. Seibert, Lancaster; Aden 
Knopp, J. F. Hyatt, F. N. Boyer, Olney. 


BIRMINGHAM, ALA.—At the annual meeting of stockholders 
of the Birmingham Railway, Light and Power Company Lee C. 
Bradley and Harry C. Falk were elected directors, succeeding, 
respectively, J. A. Emery and Gordon Abbott, resigned. The cus- 
tomary reports of officers were received and the following directors 
were named: Col. T. G. Bush, Dr. F. D. Nabers, B. F. Roden, R. H. 
Pearson, Lee C. Bradley, W. P. G. Harding, M. V. Joseph, Robert 
Jemison, G. B. McCormick, W. H. Kettig, B. F..Moore and A. H. 
Ford, all of Birmingham; Harry C. Falk, J. R. Newman and Sidney 
H. March, all of New York; William Madison Smith and George H. 
Davis, both of New Orleans. Immediately after the stockholders’ 
meeting the directors met and named the following officers: A. H. 
Ford, president and general manager; Lee C. Bradley and George 
H. Davis, vice-presidents; E. M. Cory, treasurer and auditor; E. C. 
Jolly, assistant treasurer and auditor; J. P. Ross, secretary. 


EDUCATIONAL NOTES. 


OHIO STATE UNIVERSITY—The Ohio State University has 
published, in a supplement to Bulletin No. 2, two addresses recently 
delivered by Professor William T. Magruder, dealing with industrial 
education. The first of these is entitled, “Present Status of Tech- 
nical Education in Ohio.” This is the presidential address delivered 
before the Ohio Society of Mechanical, Electrical and Steam Engi- 
neers, November 16, 1906. The other is, “Some Suggestions on 
Industrial Education in Ohio.” This is the presidential address 
delivered before the same society November 15, 1907. 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY—The 
Massachusetts Institute of Technology has published in the bulletin 
for January, 1908, the reports of the president and other officers of 
the institution. These reports indicate that the school is in a 
flourishing condition and is growing steadily. There are this year 
twelve more instructors than last year, and the students enrolled 
are something over fourteen hundred. Professor D. C. Jackson, 
head of the department of electrical engineering, discusses briefly 
the good effect of the changes in the course which are being in- 
stituted ‘there. He says that the growth of the department is such 
that it already needs additional room. 


DATES AHEAD. 


Jowa Independent Telephone Association. Annual meeting, Cedar 
Rapids, Iowa, March. 

Ohio Independent Telephone Association. 
Columbus, Ohio, March 19. 

Nebraska Electrical Association. Annual meeting, Omaha, Neb., 
April] 15-16. 

Iowa Electrical Association. Annual meeting, Des Moines, Iowa, 
April 22-23. 

Iowa Street and Interurban Railway Association. Annual meet- 
ing. Des Moines, Iowa, April 24. 

West Virginia Independent Telephone Association. Annual meet- 
ing, Fairmont, W. Va., May 7-9. 

Railway Signal Association. Next meeting, New York city, 
May 12. 

National Electric Light Association. Annual meeting, Chicago, 
Ill.. May 19-22. 

Telephone Association of Texas and Louisiana. 
ing, Dallas, Tex., May 26-27. 


secretary, Edward E. Egan, of 


Annual meeting, 


Annual meet- 


S” 
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PERSONAL MENTION. 
MR. ARTHUR WEST. formerly chief engineer of the Westing- 
house Machine Company, severed his connection with that company 
on January 31. 


MR. H. C. VAN NATTA has resigned as chief engineer of the 
Pueblo & Arkansas Valley Electric Railway Company, Pueblo, 
Col., and has been succeeded by D. L. MacAffree, of Denver. 


MR. ROCKWOOD H. BULLOCK, superintendent of tracks of 
the Worcester (Mass.) Consolidated Street Railway Company, has 
resigned. He is succeeded by F. A. Wilkinson, hitherto assistant 
superintendent of tracks. 


MR. L. R. POMEROY, for a number of years special representa- 
tive of the General Electric Company’s railway department, has 
resigned and on March 1 became assistant to the president of the 
Safety Car Heating and Lighting Company. 


MR. FENWICK E. LOWE, superintendent of the St. Paul City 
Railway Company, St. Paul, Minn., has tendered his resignation, 
due to ill health. He will be succeeded by J. S. Tevier, who has 
been associated with the building of a number of electric lines. 


MR. ALFRED COLLYER has been appointed district manager 
of Canada sales of the Wagner Electric Manufacturing Company, 
St. Louis, Mo., with offices in the Bell Telephone Building, Mon- 
treal, Quebec. Mr. Collyer’s title will be sales manager for 
Canada. 


MR. WILLIS G. MELOON, general manager of the Atlanta 
Shore Line Railway Company, with headquarters at Portsmouth, 
N. H., has resigned to accept a similar position with the present 
owners of the road, A. H. Bickmore & Company, New York city, 
in the South or West. He is succeeded by E. B. Kirk, of Dixon, IN. 


. DR. LEE DE FOREST, the well-known inventor, was married on 
Tuesday, February 28, in New York city, to Miss Nora Stanton 
Blatch. Dr. de Forest and his bride will spend several months trav- 
eling abroad, where they intend to visit the laboratories of a 
number of the famous technical institutions. 


MR. J. P. CLARK has been made manager of the Michigan 
United Railways Company. Mr. Clark formerly managed the elec- 
tric lines of the Jackson Consolidated Traction Company, at 
Jackson, Mich., and between Jackson and Detroit, and has had a 
wide experience in the electric railway field. 


MR. HENRY L. DOHERTY will address the members of the 
Rockford (11.) Manufacturers and Shippers’ Association at the 
annual business meeting, to be held on March 21. Mr. Doherty is 
president of the American Gas and Electric Company, which owns, 
among a large number of other public service companies, the Rock- 
ford Edison Company. 


MR. J. C. MOULTON, for the past six years with the New York 
office of the Fort Wayne Electric Works, has accepted a position 
with the Manhattan Electrical Supply Company as special represent- 
ative. Mr. Moulton’s experience in all branches of the electrical 
business dates back to 1889. His large acquaintance with the trade 
in general should prove of great value in his new connection. 


MR. CHARLES N. HUGGINS, secretary of the Portland (Ore.) 
Railway, Light and Power Company, will assume the duties of S. G. 
Reed, treasurer, who resigned recently to accept the presidency of 
the German-American Bank. The offices of secretary and treasurer 
will be consolidated. Mr. Reed, although no longer treasurer of the 
electric company, will retain his position as a director of the 
concern. 


MR. WALTER L. BYRON, advertising manager of the Union 
Gas and Electric Company, Cincinnati, Ohio, has resigned, and 
that department of the company is discontinued as the result of 
an order issued by the executive committee. The scope of the 
new-business department will be enlarged. The advertising depart- 
nent was inaugurated when the Union company took over the 
local property. 

MR. CHARLES L. ROGERS, of Uxbridge, Mass., superintendent 
of the Uxbridge & Blackstone Street Railway Company, will here- 
after be in charge of the Milford, Attleboro & Woonsocket Street 
Railway in addition to his present duties. Ernest A. Potter, who 
has been superintendent of the Milford, Attleboro & Woonsocket 
Railway, has heen released from the employ of the company. He 
was in the company’s service many years. 
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DR. JOHN B. WHITEHEAD, of the Johns Hopkins University. 
Baltimore, Md., announces that he is prepared to undertake con- 
sulting electrical engineering work, including designs, estimates, 
specifications, tests, railway lighting and power projects. Dr. 
Whitehead {s a graduate of the university, and after taking the 
electrical engineering course there, served for some years with the 
Westinghouse Electric and Manufacturing Company, Pittsburg, 
Pa. He left the latter company to accept a position as lecturer 
on applied electricity at the Johns Hopkins University, and is now 
in charge of this work there. 


ELECTRICAL SECURITIES. 


The first real semblance of a better feeling crept into the market 
last week as a result of the stimulus given by the apparent im- 
provement in business conditions generally. While the percentage 
increases are based on very low figures, still the month of February 
shows a real gain over January and December. This improvement, 
while not great, will undoubtedly be continued, as it is because 
very conservative interests are realizing that there is safety in 
going ahead and have determined to meet the demand on the 
ground rather than wait until satisfied beyond al] reasonable doubt 
as to the efficacy of preparing now to gather the golden harvest 
which is bound to follow. The tonnage of steel rails, while not 
enormous, is improving, and this at prices which were acceptable 
in boom times. The agricultural section is prosperous and will 
not be backward in investing in public improvements when satisfied 
that these will be properly safeguarded, and the climatic disturb- 
ances, while distressing to those of the cities, have furnished the 
farmer with a blanket of snow which assures him a good soil and 
bountiful crops in response to the coming spring planting. 

Dividends have been declared upon the following electrical se- 
curities: Wilkes-Barre (Pa.) Gas and Electric Company; a dividend 
of 1 per cent on the capital stock, payable April 1, as registered 
March 24. The payment of the dividend on April 1 is in accordance 
with the desire of the stockholders for quarterly, instead of semi- 
annual declarations, as heretofore. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY 29, 


New York: Closing. 
Allis-Chalmers cOmmon................00005 RM, 
Allis-Chalmers preferred...............-0006 17% 
Brooklyn Rapid Transit............... 0000. 40 
Consolidated Gas)icccs ade tyne bagasse eed ARG 
General Electric... ..... 0... cc ee eee eee we eeee 115 
Interborough-Metropolitan common.......... T14 
Interborough-Metropolitan preferred......... 1914 
Kings County EBlectriC.......ssesesessseses. 90 
Mackay Companies (Postal Telegraph and 

Cables) common............. ccc cee eee 5214 
Mackay Companies (Postal Telegraph and 

Cables) preferred. ......... ccc were eevee 60 
Manhattan Elevated.............ccccccccces 120 
Metropolitan Street Railway................ 15 
New York & New Jersey Telephone.......... 98 
Western UNION 15.6426 tewaw 8 needa Greed 461% 
Westinghouse Manufacturing Company...... 391, 


Directors of the Mackay Companies have declared the regular 
quarterly dividend of 1 per cent on both the common and preferred 
stocks, payable April 1 to stockholders of record March 14. Books 
close March 14, and reopen March 19. 


Boston: Closing. 
American Telephone and Telegraph......... 1061% 
Edison Electric Tlluminating................ 204 
Massachusetts Electric. ...... 0.2... cc cece ee 40 
New England Telephone.................... 196 
Western Telephone and Telegraph preferred.. 50 

Philadelphia: Closing. 
Electric Company of America............... R 
Electric Storage Battery common........... 26 
Electric Storage Battery preferred.......... 26 
Philadelphia Electric....... ce ee ee eee 5T 
Philadelphia Rapid Transit..............06. 144 
United Gas Improvement................... Ta, 


The annual meeting of the Electric Storage Battery Company 
will be held March 18 in Camden, N. J. 


Chicago: Closing. 
Chicago Telephone........... 0.0 c ccc cece ee 107 
Commonwealth Edison. ...... 0... 0. ccc eee eee 844, 
Metropolitan Elevated preferred............. 45 
National Carbon conmrmon..........6.....66. ANY 
National Carbon preferred. dh .\0....0...... 100 
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TELEPHONE AND TELEGRAPH. 

CHESAW, WASH.—Wires for the telephone line built between 
Chesaw and Kipling by the Independent Rural Telephone Company 
are being strung into Chesaw and it is expected the service will be 
opened in a short time. 


WAVERLY, WASH.—The Waverly-Fairfield Telephone Company 
at its annual meeting decided to put in a metallic circuit. These 
officers were elected: President, James Hays; secretary, A. L. 
Robinson; treasurer, James Lodge. 


HARTFORD, CT.—The Home Telephone Company, capitalized 
at $1,000,000, has been launched by filing articles of incorporation 
at Hartford. It has divided the state into seventeen divisions and, 
it-is announced, already has contracts for 8,000 subscribers. 


GRANGEVILLE, IDA.—The White Bird-Pittsburg Mutual Tele- 
phone Company has been organized at Grangeville to operate a 
_ telephone line between White Bird and Pittsburg. The line will 
cross the Salmon River at Remingtons ferry, and then lead across 
the high divide between the Salmon and Snake rivers. The head 
office of the company will be at White Bird. 


WENATCHEE, WASH.—Thirty thousand dollars’ worth of bonds 
have been sold by the Farmers’ Telephone Company, for the pur- 
pose of extending the line to Leavenworth. The company was 
organized several years ago by ranchers, who have control of the 
entire system in the Wenatchee Valley. There are nearly 1,000 
instruments installed and the company expects to put in 500 more 
this year. 


WHITEFISH, MONT.—Carl Green is negotiating for the pur- 
chase of the Grinnell-Edwards telephone franchise at Whitefish, 
and the town council will vote on the amended proposition at a 
meeting in April. The amendments desired change the length of 
life of the franchise from fifty to twenty-five years, and provide a 
clause allowing the city to step in and operate the system in case 
it should be shut down at any time by a strike. Mr. Green says 
the plant with 100 instruments can be installed in ninety days. 


DENVER, COL.—The annual statement of the Colorado Tele- 
phone Company, operating in Colorado and New Mexico, for the 
year ended December 31, 1907, shows net earnings for dividends of 
$757,599, equal to 9.2 per cent on $8,209,050 capital stock, com- 
pared with $411,534, or 6.3 per cent, on $7,000,000 stock for the 
1906 year. The income account is as follows: Gross, $2,514,366; 
expenses, $1,756,767; net, $757,599. Subscribers’ stations increased 
10,782, or nineteen per cent, during the year. Construction ex- 
penditures aggregated $921,908, and $1,209,050 additional stock was 
issued. 


SPOKANE, WASH.—A fifteen per cent dividend on @ capital 
stock of $15,000 was declared by the Inland Co-Operative Telephone 
Association at its annual meeting at Pullman, Wash. These officers 
were elected: President, J. C. Farr; secretary, J. S. Klengard. 
Directors: M. W. Whitlow, L. W. Robinson, R. G. Lyle, R. E. 
Largent and G. H. Lennox. The company owns a system extending 
through the rural districts, with connections at Pullman, Albion 
and Colfax, and switching arrangements with the Pacific Tele- 
phone and Telegraph Company. The company is composed largely 
of farmers, who built the line, beginning with a barbed-wire fence 
system with four instruments. This has been changed to overhead 
lines and 300 instruments, distributed in various parts of the 
Palouse wheat belt. 


LEWISTON, WASH.—Preliminary plans already prepared indi- 
cate that the Interstate Telephone Company will install a modern 
telephone system in Lewiston and Clarkson next summer. The 
Interstate has been delayed because of the diffculty in selling bonds, 
but resumption of work is expected in a short time. The com- 
pany will spend $50.000 on an exchange at Lewiston, which will 
have a capacity of 400 instruments. In the down-town streets the 
wires will be carried in underground cables. The line will carry, 
besides a local exchange, a long-distance service connecting in 
Spokane with the Home Telephone Company. The long-distance 
wires will be on a copper metallic circuit. The plans now in 
view contemplate an expenditure of $35,000 in Moscow. The com- 
pany is building from Spokane, the present terminus now being at 
a point near Rockford, Wash. 
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NEW PUBLICATIONS. 

MINUTES AND REPORTS OF THE BOARDS OF COMMIS- 
SIONERS OF ELECTRICAL SUBWAYS IN THE CITY OF 
BROOKLYN—The minutes and reports of the boards of commis- 
sioners of electrical subways in the city of Brooklyn, being the 
records from 1885 to 1889, and from 1892 to 1896, have been pub- 
lished in book form. 


REPORT OF THE COMMISSIONER OF EDUCATION—Vol. 
ii of the report of the Commissioner of Education to the Secretary 
of the Interior, Washington, D. C., for the year 1906, has been 
issued. This contains reports of the normal and secondary schools, 
manual and industrials, commercial and business and nurse-train- 
ing schools, schools for the colored race, reform schools, and 
schools for the defective classes. A summary of the legislation 
relating to education enacted by the Fifty-ninth Congress is given, 
and a report upon compulsory school attendance. 


INDUSTRIAL ITEMS. 
THE H. KRANTZ MANUFACTURING COMPANY, 160-166 
Seventh street, Brooklyn, N. Y., has published in bulletin No. 17 
a description of its new springless ceiling switches. 


THE WEBER GAS ENGINE COMPANY, Kansas City, Mo., has 
issued brochure No. 56, which demonstrates the applicability of the 
Weber gas engine for driving generators in central stations. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
ready for distribution its bulletin No. 63, devoted to “The Standard” 
direct and alternating-current ceiling, bracket, desk and exhaust 
fans. 


THE SCHUTTE & KOERTING COMPANY, Philadelphia, Pa., 
has ready for distribution some bulletins devoted to water jet 
eductors, ash conveyers, and the Koerting patent oil-firing system 
with centrifugal spray nozzles. | 


THE WESTON ELECTRICAL INSTRUMENT COMPANY, 
Waverly Park, Newark, N. J., has ready for distribution several 
bulleting devoted to its direct-current switchboard voltmeters and 
ammeters, and alternating-current voltmeters, ammeters and mil- 
ammeters. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
in the March issue of “Graphite,” publishes an interesting article 
on wire-rope dressing. There are also a number of other interesting 
contributions and sketches bearing on the subject of graphite 
lubricants and weather-proofing pigments. 


THE F. D. LAWRENCE ELECTRIC COMPANY, Cincinnati, 
Ohio, announces that the recent fire at its establishment was not of 
such a character as to cause any interference in the usual conduct 
of its business. The company will continue to fill orders from its 
Offices at 219 West Fourth street, Cincinnati. 


THE SIMPLEX COMPANY, Newark, N. J., manufacturer of 
electrical measuring instruments, has been succeeded by the Stand- 
ard Instrument Company. The new company will continue to make 
the Simplex suspension type voltmeters and ammeters and has 
completed its line of alternating and direct-current instruments. 
A new catalogue will be issued shortly. 


WARREN WEBSTER & COMPANY, Camden, N. J., have pub- 
lished a very interesting and attractive catalogue devoted to the 
Webster system of steam circulation for heating purposes. This 
catalogue contains information which is of great value to engineers, 
as the problems which this system solves enter very largely into 
construction in all parts of the country. 


THE WESTERN ELECTRIC COMPANY, 259 South Clinton 
street, Chicago, Ill., in bulletin No. 5,352, describes and illustrates 
its line of fan motors for 1908. This catalogue is very handsomely 
printed. and in addition to illustrating the various types of desk, 
bracket and ceiling fans, the text gives a very satisfactory descrip- 
tion of the size and output of each piece of apparatus. 


THE ELECTRIC MACHINERY COMPANY, Minneapolis, Minn.. 
announces that Arthur B. Shepard will represent it in northern Ohio. 
Mr. Shepard has been with the General Electric Company for 8 
number of years, for the past seven years having been manager 
of the company’s Cleveland (Ohio) office. Before that time he was 
designing engineer with the General. Electric Company, atSchenec- 
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tady, N. Y. Mr. Shepard will make his headquarters at 1207 New 
England Building, Cleveland. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., has issued an interesting booklet entitled “Where 
Many Knife Switches Fail.” This article appeared in the January 
issue of “Trumbull Cheer.” The text is devoted to an analysis of 
the faults which occur usually in knife switches, and indicates 
where these have been eliminated in the switch which the Trumbull 
company is placing on the market. 


THE GERMANIA ELECTRIC LAMP COMPANY, Harrison, N. J.. 
has been running full time for some months. January was the 
best month that this company has ever had, as it did forty to 
fifty per cent more business than in January of last year. February 
shipments were also much greater than those of a year ago. The 
company has increased its factory facilities in many directions and 
has a greater force of employés now than at any other time. 


THE MEAD-MORRISON MANUFACTURING COMPANY, Cam- 
bridgeport, Mass., is distributing a fine catalogue devoted to modern 
hoisting engines for coal wharves, quarries, railroads, dock and 
bridge construction; mines, suspension cableways, structural work, 
dredging, hauling, conveying and driving. The company also makes 
automatic coal-handling machinery, cableways, and complete hoist- 
ing plants equipped with either steam or electrical apparatus for 
driving. 


THE MURRAY IRON WORKS COMPANY, Burlington, lowa, 


builder of engines, boilers and complete power plants, has pub- 
lished a very handsome catalogue devoted to its safety water-tube 
boilers. This catalogue is replete with fine illustrations of various 
sections of the boiler equipment and photographic reproductions of 
some of the more prominent buildings where these boilers have 
been installed. The text is devoted to a general description of the 
boilers and an analysis of the physical construction of the various 
elements entering into the design. 
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DOSSERT & COMPANY, New York city, have received what is 
probably the largest order for terminal lugs ever used on a single 
installation in this country. The material is for use in the wiring 
of the terminal buildings at Cortlandt, Church and Fulton streets, 
New York city, of the Hudson & Manhattan Railroad Company, 
operating the tunnels under the Hudson River which have just 
been opened to the public. These terminals are all of the Dossert 
solderless type, comprising front connection, back connection, angle 
and swivel lugs, and range in size from 2,000,000 circular mils 
down to No. 4 cable. Part of the order comes from the Westing- 
house Electric and Manufacturing Company, and is for lugs to be 
used on its fuse blocks of the enclosed type, sixty-one to 600 amperes. 
Approximately 1,000 Dossert solderless lugs are required for the 
switchboards and panel-boards of these buildings. These solderless 
terminal lugs wil] also Le furnished for the switchboards now being 
manufactured by E. C. Tibbals & Company for the new building of 
the Brooklyn Academy of Music. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued a beautifully printed catalogue devoted to its fan motors 
for 1908. The 1908 motors are plainer and more simple, if possible, 
than those of previous design. but possess the same high degree 
of efficiency, speed, control and reliability. The distinguishing fea- 
ture in connection with the direct-current desk motors is the 
universal joint, by means of which a desk motor may be instantly 
transformed into one of the wall-bracket type, or vice versa, without 
the aid of tools. The company has also issued a handsome booklet, 
known as Bulletin No. 4,548, illustrating typical examples of direct 
and alternating-current motors installed on a great variety of 
lathes, drills, grinders, punches, shears, boring mills and similar 
tools. Among the advantages gained, as pointed out in the bulletin, 
are general economy of power and increased production, ease of 
control and convenience of handling, better arrangement of tools, 
independence of environment, greater cleanliness and decreased cost 
of maintenance, with increased safety to employés. 


Record of Electrical Patents. 


Week of February 25. 


ELECTROMAGNETIC PIANO PLAYER. Wesley B. 


879,879. 
The lever hammers are operated by elec- 


Kraft, Milan, Kan. 
tromagnets. 


879.885. INTERLOCKING RELAY. Edward McClintock, St. Paul, 
Minn. A relay in a normally open circuit, which is operated 
by the passing of a train. 


879,927.—PoLE-SHOE FOR I) YNAMOELECTRIC MACHINES. 


879,886. HIGHWAY-CROSSING SIGNAL FOR ELECTRIC ROADS. 
Edward McClintock, St. Paul, Minn. The line circuit of a 
signal is closed by the passage of a train. 


879,887. METHOD OF REGULATING ELECTRIC GENERATORS. 
George S. Neeley, St. Louis, Mo. The resistance in the field of 
the exciter is controlled by two electromagnets; one connected 
in the main field circuit, and one in the exciter field circuit. 


879.913. PREPAYMENT ARRANGEMENT FOR METERS. Henry 
W. Sayles, Peoria, Ill., assignor, by mesne assignments, to 
George M. Willis, Chicago, Ill. The prepayment mechanism is 
controlled by an electromagnet in the main pressure circuit of 
the meter. 

879,924. ELECTRICAL APPLIANCE 
Swedberg and Amos T. Durbin, Rossville, IN. 
for a plurality of signals. 

879,927. POLE-SHOE FOR DYNAMOELECTRIC MACHINES. 
Robert B. Treat. Newark, N. J., assignor to Crocker-Wheeler 
Company, Ampere, N. J. The shoe is provided with adjustable 
pole-tips. 

879,940. GROUND-CONNECTION CLAMP. William H. Blood, Jr.. 
Wellesley, Mass. A hinged clamp. 


FOR CLOCKS. Harry O. 
A time system 


879,941. WIRE SPLICE OR COUPLING. Ira M. Botkin, Carlos, 
Ind. The wires are inserted through the body of the splice 
and tied. 

879,943. TROLLEY-POLE SUPPORT. James L. Chase, Ayer, 


Mass., assignor of one-half to Ralph J. Joslin, Webster, Mass. 
A pivotally mounted trolley pole controlled by a weight. 


879.949. COIL-RETAINER FOR DYNAMOELECTRIC MACHINES. 
Gano Dunn, East Orange, N. J., assignor to Crocker-Wheeler 
Company, Ampere. N. J. A coil-retainer is passed into the slot 
and locked by rotation. 

880,008. MAIL-POUCH RECEIVING AND DELIVERY APPARA- 
TUS FOR RAILWAY CARS. Chauncey W. Broughton, Carlton, 
Ill. The pouch is picked up by an electromagnet and dropped 
within the car. l 

880,011. DYNAMOELECTRIC MACHINE. Henry Chitty, Strand, 
London, England. The poles are provided with bridges and are 
slotted on one side to receive a coll. 


880,021. TROLLEY. George H. Gross, Binghamton, N. Y. An 
annular contact piece sliding in a harp. 

880,046. HIGH-FREQUENCY DISCHARGE APPARATUS. James 
E. Seeley, Los Angeles, Cal.. assignor to Synchronous Static 
Company, Los Angeles, Cal. The induction coil has a number 
of windings which may/be” connected to the supply or the 
charging circuit. 
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880,055. ARC-LIGHT ELECTRODE CONTAINING METAL WITH- 
IN THE SAME. Hermann Viertel, Charlottenburg, Germany, 
assignor to Gebriider Siemens & Company, Charlottenburg, 
Germany. A reticulated metal tube filled with a core material. 

880,074. ELECTRICAL SYSTEM OF MEASURING TEMPERA- 
TURES. Ernst Haagn, Hanau, Germany, assignor to firm of 
W. C. Heraeus, Hanau, Germany. A resistance thermometer 
and bridge arrangement. 

880,107. ELECTRIC TROLLEY. Leonard Smith, North Tona- 
wanda, N. Y. The wheel is carried in a pivoted harp. 

880,121. ELECTRICAL INSULATOR. Daniel G. Bolton, Camden, 
N. J. A group of bushings of flexible insulating material are 
placed around a pin. 

880,136. SIGNAL SYSTEM. Julien A. Gehrung, New York, N. Y. 
A railway signal system controlled by currents of varying 
strength. 

880,152. ELECTRIC SIGNAL FOR ELEVATORS. 
Moore, Los Angeles, Cal. A drop signal system. 
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880,008.—MA1IL-Poucu RECEIVING AND DELIVERY APPARATUS 
FOR RAILWAY Cars. 


880,155. AUTOMATIC TELEPHONE ALARM. Milton L. Mur- 
dock and John C. Gallagher, Elmira, N. Y.: said Gallagher 
assignor to said Murdock. A signal box and means for closing 
the telephone circuit to which the signal is attached. 

880,160. BURGLAR-ALARM SYSTEM AND APPARATUS THERE- 
FOR. Milton R. Ney and Samuel S. Ullman, Washington, D. C. 
A system for attaching to a telephone circuit. 

880,196. BATTERY. Frank A. Decker, Philadelphia, Pa., assignor, 
by mesne assignments, to Decker Electric Manufacturing Com- 
pany, Wilmington, Del. Conduits are provided for circulating 
the electrolyte. 

880,203. INSULATOR. John D. E. Duncan, Brooklyn, N. Y. A 
built-up insulator of the suspension type. 


880,209. ELECTRICALLY OPERATED CLOCK. Harleigh Gillette, 


Chicago, Ill. A secondary clock system controlled by a master 
clock. 
880,218. SIGNAL MECHANISM FOR BLOCK-SIGNAL SYSTEMS. 


Harry L. Johnson, Topeka, Kan. A system utilizing a group of 
relays each controlling a separate source of power. 


880,011.—DYNAMOELECTRIC MACHINE. 


880,249. ELECTROMAGNETIC BRAKE. Hiram Snodgrass, Okla- 
homa, Okla. A spring-operated brake controlled by a solenoid. 

880,263. ELECTRIC SIGN. Ignatz Young, San Francisco, Cal. A 
revolvable sign. . 

880,266. ELECTROMAGNETIC CLUTCH. Heinrich Ast, Vienna, 
Austria-Hungary, assignor to the firm of Vulkan Maschinen- 
fabriks Actien Gesellschaft, Vienna, AuStria-Hungary. A fric- 
tion clutch controlled electromagnetically. 

880,271. METHOD OF FORMING RAIL BONDS, ETC. Eugene 
M. Bournonville, Jersey City, N. J. The bond head is fused 
to the rail. 

880,272. THERMOELECTRICAL SYSTEM. William H. Bristol, 
New York, N. Y. A thermo-couple affected only by a sudden 
change in temperature. 

880,273. INDICATING AND RECORDING SYSTEM. William H. 
Bristol, New York, N. Y. A recording resistance thermometer. 

880,275. APPARATUS FOR PERFORATING FILLETS OF PAPER 
FOR THE AUTOMATIC TRANSMISSION OF MESSAGES, 
ETC. Charles L. Buckingham, New York, and Emil Germann, 
Brooklyn, N. Y.; said Germann assignor to said Buckingham. 
A machine for perforating strips for a rapid telegraphic system. 
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880,329. RAILWAY SIGNALING SYSTEM. Wilmer W. Salmon, 
Rochester, N. Y., assignor to General Railway Signal Company, 
Gates, N. Y. A system utilizing one rail of the track and a 
supplemental return conductor. 

880,368. BATTERY. Frank A. Decker, Philadelphia, Pa., assignor, 
by mesne assignments, to Decker Electrical Manufacturing Com. 
pany, Wilmington, Del. A battery with honeycombed electrodes. 

880,395. TROLLEY-WHEEL SPRING. Ralph E. Noble, Chicago, 
Ill., assignor to Morgan-Gardner Electric Company, Chicago, 
Ill. Springs hold the wheel centrally within the harp. 

880,398. ELECTROMECHANICAL SLOT FOR SIGNALS. George 
S. Pflasterer, Nashville, Tenn. An electromechanical interlock- 
ing device. 


e 
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880,074.—ELECTRICAL SYSTEM OF MEASURING TEMPERATURES. 


880,418. INSULATOR FOR HIGH-TENSION CONDUCTORS. 
Samuel H. Summerscales, Winnipeg, Manitoba, Canada. An 
insulator with shields for preventing surface leakage. 


880,420. STORAGE-BATTERY PLATE. Alfred O. Tate, Toronto, 
Ontario, Canada, assignor to Tate Electrolytic Company of 
America. A battery of the Faure type with plates built up of 
metal strips. 

880,421. STORAGE-BATTERY PLATE. Alfred O. Tate, Toronto, 
Ontario, Canada, assignor to Tate Electrolytic Company of 
America. The plates are constructed of interleaved metal strips 
separated by porous insulation. 


880,422. STORAGE-BATTERY PLATE. Alfred O. Tate, Toronto, 
Ontario, Canada, assignor to Tate Electrolytic Company of 
America. The plates, built up of metal strip, are supported in an 
open insulated frame. 

880,423. STORAGE-BATTERY PLATE. Alfred O. Tate, Toronto, 
Ontario, Canada, assignor to Tate Electrolytic Company of 
America. Porous retaining plates are held against the edges 
of the built-up battery plates. 

880,424. STORAGE-BATTERY PLATE. Alfred O. Tate, Toronto, 
Ontario, Canada, assignor to Tate Electrolytic Company of 
America. A rigid grooved base for built-up battery plates. 


880,421. —STORAGE-BATTERY PLATE. 


880,425. STORAGE-BATTERY PLATE. Alfred O. Tate, Toronto, 
Ontario, Canada, assignor to Tate Electrolytic Company of 
America. A hollow base plate with grooves for circulating the 
electrolyte. 

880,429. COIL-RETAINER FOR DYNAMOELECTRIC MACHINES. 
Robert B. Treat, Newark, N. J., assignor to Crocker-Wheeler 
Company, Ampere, N. J. A retainer for inserting and expand: 
in in the armature slots. 

880,435. ELECTRIC ARC LAMP. Thomas E. Adams, Cleveland, 
Ohio. A cover for an enclosed arc lamp. 

880,485. MAGNETO ELECTRIC INDUCTOR. Martin Fischer, 
Zurich, Switzerland, assignor to Actiengesellschaft “Magneta,” 
Zurich, Switzerland. A soft iron armature rotating within a 
coil alternately reverses the Magnetic) flux. 
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SPRING CONSTRUCTION. 

There is no other season of the year when the whole electrical 
industry so concentrates its attention upon any evidence of 
activity in construction or prospective development than during 
that period just preceding the opening of spring. This year 
the engineer, the manufacturer and the investor are turning 
particularly anxious eyes to the reports upon conditions in the 
electrical field, because the financial disorganization which has 
been with us since last November has not been without its effect 
upon our investments and our possibilities of investment in the 
immediate future. It is with some small feeling of satisfaction, 
therefore, that we direct attention to the presentation of a large 
amount of information on other pages of this issue, devoted to 
a summary of contemplated developments for the spring and 
summer of 1908, which indicate an activity that will be 
certain to produce more employment and better earnings than 
has been anticipated the last few months. It must be realized 
that, comprehensive as our survey has been, it is but an index 
to the actual work in hand and undertakings which will be 
pushed through within the next eight months. For obvious 
reasons it is impossible to make up a complete listing of the 
enterprises involving electri ‘al apparatus which are under way 
or contemplated. One thing, however, which this propaganda 
for real information has developed is important enough to 
Warrant special emphasis. This is the more cheerful and con- 
fident note which is struck in all utterances and correspondence 
evoked during the last five weeks. That a turn for improve- 
ment in business has come about there can be no doubt, and 
this is in line also with the reports which are constantly appear- 
ing bearing upon improvement in other lines of industry. 

The most recent estimates of the American Railway Associa- 
tion show that the surplus of idle cars on the railway lines that 
was 343,000 on February 5 and 820,000 on February 19, was 
below 300,000 on the first day of March, and it is officially 
stated that the number has been reduced in still greater ratio 
in the last ten days. There are also reports of the reopening of 
iron and steel mills, the Jones & Laughlin Steel Company 
ordering work resumed on its new plant at Aliquippa. This 
company reports a gratifying increase in orders and has assur- 
ances that steady improvement will continue. Conditions with 
the Pennsylvania Steel Works have taken a new turn, prepara- 
tions being made to start up new blast-furnaces. One of the 
most gratifving pieces of information is the announcement of 
the augmenting of the force of employés to handle increased 
orders of the Westinghouse Electric and Manufacturing Com- 
pany. Instances could be further enumerated. 


repeat that Improvement 18 the order of the day. 


Suttice it to 
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PROBLEMS OF ENGINEERING EDUCATION. 

So much has been said in the last six months about the 
education of the engineer, and the courses which are now offered, 
or believed to be offered, by the engineering schools have been 
so sharply criticized that the man who is not familiar with 
the conditions as they are would naturally reach the conclusion 
that these schools are in a very bad way indeed, and unless 
something is done, and done at once, something dreadful is 
going to happen. But any one who will take the trouble to 
look into the work of the schools a little will find that the 
conditions are not so bad after all. There is, of course, a chance 
for improvement at every school, and probably there are few 
instructors who are entirely satisfied with the work that they 
are doing. The ideal engineering course is yet to be Jaid out, 
and in every institution the departments find themselves lim- 
ited in various ways, necessitating modifications and curtail- 
ments of the work which really seems most desirable. 

In the first place the question of time most frequently 
governs the amount of work which can be taken up in any 
particular branch of study. And then, again, the cost of the 
most desirable equipment is beyond the means of many depart- 
ments, so that they must content themselves with less satis- 
This part 
of the problem at times assumes commercial aspects very similar 


factory apparatus, or with makeshift arrangements. 


to those met in real engineering work. The department must 
balance the cost of its apparatus against the good which it will 
do, and however desirable the particular piece of apparatus may 
be for one experiment, in most cases it is out of the question 
In fact, 
engineering departments work under exceptionally disadvan- 


if it can not be used also for various other purposes. 
tageous conditions. They are given a certain amount of raw 
material of varying character and are required to turn out, 
within a fixed time and at a limited cost, a highly finished 
product. 

Some of the criticisms now heard are very just from the 
standpoint of those making them, but examining them from 
the position of the instructor they lose much of their weight. 
We have been told, for example, that the engineering course 
should be extended to at least six years. None will be readier 
to admit the desirability of giving students six years’ training 
than the instructor, but by far the greater number of enginecr- 
) They feel 
that four years is all that they can spare, and if all courses were 


ing students do not want to take a six-year course. 


extended as suggested, many young men who now take technical 
courses would not do so, They would either take a course in 
science or arts or not go to college at all. Few men would 
care to take up a six-year course with the intention of following 
it through four years only, because they would consider the first 
four years as mainly preparatory for the work of the last two 
years. Under present conditions a four-year course seems 
unavoidable. 

Another criticism of the work in the engineering course is 
that the student forgets the preparation which he has made, 
and it has been suggested that all courses of study which are 


important should be carried continuously through the course. 


As regards the strictly technical work, this is continuous after 
it is once begun, as the division into courses is a matter of con- 
When the course 
is properly arranged, the work advances regularly step by step, 


venience for administration and instruction. 


all parts being co-ordinated, the object being to give the student 
a certain familiarity with the general field covered by his pro- 
fession, and a certain amount of knowledge of the fundamental 
principles and of the apparatus employed. It is not customary 
to carry certain preparatory work throughout the full course, 
but the fact that these courses are preparatory is proof that they 
are necessary for work to be taken up later, and consequently 
the methods they teach are utilized then. The calculus, for 
example, is studied in order to give the student an efficient tool 
for his later studies of applied mechanics, thermodynamics, 
alternating currents, ete., and, if the calculus is used in the 
teaching of these courses, he should not have much opportunity 
for becoming rusty in it. If, on the other hand, it is not 
used, there is no need for it, and it could be dropped from the 
preparatory subjects. The same is true of physics, as the 
principles which it teaches, in general, form the basis for his 
engineering course, and if these preparatory courses are prop- 
erly taught, the student will not really forget them; that is to 
sav, he will retain the facts which they teach although he may 
not remember the methods by which all the laws were proved, 
and it is the former part of the subject which is important. 
If a man is given a little time and knows the facts, he can 
generally prove the law if required; in other words, few courses 
are intended to equip the man for immediately taking a posi- 
tion as instructor in those subjects, but they do give him that 
knowledge which is necessary for the next step in his advance 
in his studies. 

Another criticism of the engineering course is made by Mr. 
Charles B. Going in the recent issue of the Columbia Univer- 
sity Quarterly. In this Mr. Going pleads for the recognition 
of commercial limitations in engineering courses; in other 
words, he would have the student taught not only the ideal 
methods, but also how far these methods can be followed under 
commercial conditions; to what expense an engineer may go 
in order to accomplish a certain result; that the cost of a 
machine should be balanced against the cost of operation when 
producing a satisfactory product. The student should learn 
how to select that combination which will do the necessary 
work at the least expense. Mr. Going thinks the student should 
be shown, for example, why a complicated, expensive, but highly 
cflicient engine is the cheapest in the end when coal is expensive, 
while in those localities where coal costs little or nothing, the 
simplest and cheapest engine will be the most economical; he 
should be shown under what conditions the individual driving 
of machine tools is better than group driving, and when the 


old lineshaft-and-belt system is less expensive and therefore — 


Mr. Going 
has the idea that the instructor avoids problems of this kind 


more suitable than the more modern electric arive. 


because of the fear of commercialism which has always haunted 
the universities, that the instructor sees only the theoretical 
side and thinks he is degrading his science if he measures 1 
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by a commercial standard. But is not Mr. Going under some 
slight misapprehension in this matter? Ts it not true that this 
is the very charge which the engineering departments make 
against the scientific departments: that they look at their 
sciences from purely theoretical points of view and never indi- 
cate the practical side? Most technical schools do bring in 
economical questions, so far as they are able, but to do so at 
great length is very hard. It involves a certain amount of time 
tuken away from other subjects. ‘The instructor is seldom able 
to carry on actual engineering work with his teaching, and for 
this reason he has not always at his finger tips current costs 
for material and labor. Morcover, nearly every piece of engi- 
neering work is a problem in itself which can not be solved by 
general rules. Otherwise the work could be done by a machine. 
But nothing can take the place of a trained judgment, and it 
seems impossible to acquire this without a certain amount of 
experience. Certain principles can be taught, and are taught. 
For example, Kelvin’s law for the economical section of copper 
for an electrical transmission line, an economical law, but 
The 


of regulation here becomes far more important, and the prob- 


how many times is it applied to-day ? question 
lem is not to find what size of copper will deliver a certain 
amount of electrical energy with the least cost, but what size 
of copper will give a certain minimum voltage variation at the 
far end of the line. Then, again, a certain method of opera- 
tion may produce an article at an expense slightly greater than 
that of the old method. But suppose the new method of opera- 
tian, while producing an article at an expense slightly greater 
than that of the old method, at the same time about doubles 
the output of the shop! Indeed, it is this phase of the problem 
of shop operation which has made the electrical drive so popu- 
lar, and it is also this same reason that is leading the great 
railroads of the country to study seriously questions of elec- 
trification, It is not so much the question of whether elec- 
trification will effect a saving in the cost of running a train, 
but whether it will enable the road to handle more trattie. These 
are large problems which require long study for their proper 
solution, and to take them up successfully in a technical school 
would require more time than is available. 

In the concluding part of his paper Mr. Going pleads for 


a course in industrial engineering; 


that is to say, a course 
which will prepare a man to take effective part in the work 
of an industrial plant. This is an excellent suggestion, and 
that it has not already been done is probably due to the great 
diversity of industrial methods, it being difficult to lay out a 
course which would make a man equally suitable for running 
a small machine shop, or managing a railroad repair shop, or 
conducting some one department of a large manufacturing 
plant. But there are certain underlying principles which could 
be taught, and one of these is the economizing of time. As an 
illustration of this point, Mr. Going says that the enginecring 


student, rather than being taught how to file and chip, should 


ELECTRICAL REVIEW 40% 


be taught how to avoid these operations. That is very true, but 
when the student is learning these things is he not also learn- 
ing how to avoid them? And unless he learns beforehand what 
waste of time they involve, will he give to more economical 
methods their proper value? True, as Mr. Going says, ‘* time 
is a priceless, irreplaceable clement,” but how many realize this 
until they have learned it through hard experience ? 

It is admitted that our technical courses might be improved. 
On the other hand, they might be very much worse. They keep 
pretty well up with the requirements of to-day. They do, of 
course, turn out some men who are not destined to become 
leaders, but, on the other hand, they also turn out some unusu- 
ally capable young men, and the average maintained is high. 
The one thing they can not do is to give a young man fifteen 
years of experience during a four-years’ college course, but this 
the engineer who has been out of college for a quarter of a cen- 
tury or so does not seem to realize. 


STANDARD PERFORMANCES OF ELECTRICAL 
MACHINERY. 

The study of the performance of electrical machinery by 
Dr. Rudolph Goldschmidt, which appeared in the ELECTRICAL 
Review for March 7, was interesting in that it showed the 
progress which has been made and the high standard which 
has been reached in the design of this class of apparatus. It 
is indeed remarkable that by selecting a certain limited number 
of characteristics the performance of any particular machine 
may be predetermined with a fair degree of accuracy even before 
the first step in its design has been taken. That there should 
be a sutlicient agreement in the methods of design employed 
throughout the world to enable smooth characteristics of this 
kind to be drawn is pretty good evidence of the high standard 
which has been reached, for it is not likely that the results of 
work of various designers would differ so little if the standards 
which they set before themselves were not good. 

It is not, of course, intended that any one should apply 
these standard characteristics to determine the actual behavior 
of his machine, because certain little differences in design will 
bring about changes in the result. But while these differences 
should be known, they should also not be great, otherwise it 
would be an indication that the particular machine in question 
involves some modification which is not thought desirable by the 
greater number of other designers, But for predetermining the 
probable performance of a machine, for which purpose this 
investigation was made by Dr. Goldschmidt, the method sug- 
gested is exceedingly instructive and valuable. 

It would be very interesting to check the results obtained 
in this wav by the standardization rules which have been 
adopted by the various electrical organizations. For example, 
the American Institute of Electrical Engineers, in certain of its 
standardization rules, lays down certain performances which 
The results obtained by Goldschmidt’s 
method should, of course, be in fair agreement with these values, 


should be reached. 


otherwise one or the other must be wrong. Probably the agree- 
ment between the two will be close. 
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Forest Preservation at the 
American Institute of Elec- 
trical Engineers. 

A special meeting of the American In- 
stitute of Electrical Engineers was held 
in the Engineering Societies Building, 
New York city, on Thursday evening, 
March 5. Dr. Gifford Pinchot, chief 
forester of the United States, delivered an 
address, taking for his subject the preser- 
vation of the natural resources of the 
country and the efforts of the Department 
of Forestry in preserving the great forests 
which have now been reserved by the Fed- 
eral Government. | 

In introducing the speaker of the eve- 
ning, President Stott said that at the 
present rate of consumption the supply of 
anthracite coal will probably be exhausted 
within fifty years. This supply is a fixed 
quantity and can not be replenished. ‘The 
forests are being rapidly depleted, but for- 
tunately they can be replenished. The 
forests being replenished, the waterfalls 
will be increased, and the waterfalls can 
be used to give the power to take the place 
of coal. In this way we shall be able to 
economize in our coal consumption. 

Dr. Pinchot pointed out the wasteful- 
ness of many methods of coal mining and 
consumption of mineral fuels. He also 
called attention to the lack of public ap- 


preciation of the imminent danger of the 


failure of mineral fuel supply. What is 
needed more than anything else is an edu- 
cated public sentiment. The people take it 
too much for granted that our resources are 
inexhaustible, and take heed only for the 
immediate needs of the present genera- 
tion. All this should be changed, and the 
people generally should be educated so as 
to become, in a measure, far-sighted 
enough to aid governmental authorities 
in conserving the natural resources of the 
country. He outlined briefly the work the 
Forestry Department was attempting to 
do, and made an appeal to engineers to 
take this matter to heart and work dili- 
gently upon the problem, to the end that, 
should the mineral fuel supply fail, there 
would be ample water power to furnish 
the country’s needs for light, heat and 
power. 

Dr. F. A. C. Perrine presented a series 
of lantern slides showing the effects of 
timber-cutting and its results on the water 
supply. He emphasized the importance 
of developing to the fullest extent the 
available water powers. A great many 
very valuable water powers were being 
. wasted: because they were only partly or 
very inefficiently developed. Were the 
watersheds and drainage areas properly 
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conserved, and the highest development 
made of these natural resources, there 
need be no fear of failure of the supply 
of this nature. 

Before closing the meeting, President 
Stott called for a vote of thanks to Dr. 
Pinchot and Dr. Perrine. 


——— a pe 


A Regenerative Flame Arc 
Lamp. 

A description is given in Engineering, 
London, February 21, of a lamp brought 
out by the Jandus Arc Lamp Company, 
of London, in which it is sought to com- 
bine the high efficiency of the flame arc 


SECTIONAL VIEW OF REGENERATIVE FLAME 
Arc LAMP. 


lamp with the long life of the enclosed 
arc. This heretofore has been thought 
impossible because of the solid _matter 


thrown off from the flame which would 


rapidly coat over the enclosing globe and 
render it opaque. To avoid this the posi- 
tive electrode is placed below and is fixed, 
the upper or negative carbon being fed 
down automatically by a pair of solenoids 
—one in series and the other in shunt to 
the arc. The two electrodes are sur- 
rounded by a cylindrical glass chimney, 
held at the top and bottom by two hollow 
rings, communication between which is 
obtained by means of two curved tubes 
outside of the opalescent globe placed 
around the chimney. This arrangement 
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causes a rapid circulation of the air to 
be set up through the chimney and down 
through the connecting tubes, which effect 
deposits the solid matter in the ring at 
the bottom, leaving the chimney clean. 
A joint is provided at the top which 
merely allows enough air to pass in or 
out of the chimney to compensate for 
changes in pressure due to temperature 
changes. This construction enables the 
lamp to be burned at about double the 
potential and half the current of the open- 
flame arc, a 550-watt lamp burning at 100 
volts, 5.5 amperes. The life of a pair of 
electrodes is said to be seventy hours, and, 
moreover, it is said that the circulation of 
the air brings back into the flame particles 
of the salt which have not been deposited 
in the receptacle at the bottom of the 
lamp, thus increasing the efficiency of 
utilization of the impregnating materials, 
The total consumption of chemicals is 
given as but fifteen grammes an hour in 
consequence of the repeated use they un- 
dergo in this way. A curve showing the 
light distribution is given, which resembles 
somewhat that of the ordinary enclosed 
arc; the maximum intensity is about at an 
angle of forty degrees from the horizontal. 
The accompanying illustration gives a 
good idea of the construction of this lamp. 
BOOK REVIEW. 

“Practical Physics.” Vol. iii. “Photom- 
etry, Light and Sound.” W. S. Franklin, 

. M. Crawford and Barry MacNutt. New 
York. The Macmillan Company. Cloth. 


80 pages. Illustrated. 6 by 9 inches. Fur- 


nished by the Execreicat Review for 90 
cents. 


This is the third volume of this labor- 
atory manual for colleges and technical 
schools. The first section is devoted to 
photometry and in this the several lumi- 
nous standards are described and the prin- 
ciples of photometric measurements ex- 


- plained. This section is followed by an 


experimental study of light and sound 
which are treated in the same manner. 
The laws are first deduced and experi- 
ments for varying these described. The 
method of treatment consists in explain- 
ing the laws which are to be demonstrated 


and then giving in each case some definite 


exercises illustrating the principles in 
volved. 


ep —____. 


Canadian Mica Exports ` 


Growing. | 

Canadian statistics show a rapid growth 
in the exportation of mica from the Do- 
minion. In the fiscal year 1896 the ship- 
ments were 558,419 pounds, valued at 
$55,627; in 1906, 1,329,634 pounds, 
worth $335,591, and in 1907, 1,732,903 
pounds, valued at $632,560. The United 
States is the best customer, taking last 
year nearly ninety per cent, most of the 
balance going to Great Britain.- 
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The Hydroelectric Plant of the Rockingham Power 


ECOND only to the maximum indi- 
S vidual water power development in 
North Carolina, located at Whit- 

ney, N. C., is the project of the Rocking- 
ham Power Company on the Yadkin River, 


Company. 


By Julian S. Miller. 


criminating his descriptive phrases, he 
who endeavors to set forth the details of 
this monumental project must labor under 
the fear that the public will fail to grasp 
the greatness of the work. The surprise 


DreDpaeE AT WORK IN TAIL-RACE, SHOWING FACE OF EXCAVATION, ROCKINGHAM POWER 
CoMPANY, JANUARY 17, 1908. 


or the Pee Dee as it is known in Anson 
County, where now is being constructed 
a plant to supply 28,800 hydroelectrical 
horse-power. The magnitude of the un- 


is to many that the Rockingham Power 
Company and its developments on the Pee 
Dee have been so limitedly known for the 
past several months. It is seldom that a 


Yapxin River, Betow Dam, ROCKINGHAM POWER COMPANY. 


dertaking can not be adequately set forth 
in story: only an actual vision of the 
scene can bring one into a just compre- 
hension of its greatness. No matter how 
accurate his knowledge, nor how dis- 


company of capitalists who set out to 
transform industry as this corporation has 
done escapes the public eye and the news- 
paper correspondents for any length of 
time. It is so in this instance. There 


the rapids. 


are comparatively few people in North 
Carolina who know material facts about 
the work of this company; only in the 
immediate neighborhood of the plant has 
the greatness of the project been realized. 
But it is true that the Rockingham Power 
Company has been pouring hundreds of 
thousands of dollars into this plant 
within the past eight months, and with- 
out a herald to North Carolina, is now 
engaged in developing a motive power 
that will turn every spindle and operate 
every loom in that section of the state. 
The power from this plant will be avail- 
able within the next six months. 


IMMEDIATE SITE OF DEVELOPMENT. 


Blewett’s Falls is the name of the site 
where the plant is being constructed. The 
immediate situation is on the Pee Dee 
River, eight miles from Rockingham and 
fifteen miles from the line that separates 
North and South Carolina. It is four 
miles from Pee Dee station and three 
miles from the Seaboard Air Line trestle 
over the river. The falls are named from 
Thomas Blewett, who formerly owned a 
plantation adjoining the site and whose 
tomb for more than seventy years has 
overlooked the first flow of water below 
He was born in 1774 and 
died March 13, 1835. Nature was the 
first contributor in making possible a 
splendid development at this point. A 
highly endowed mind is most easily 
graduated to development; not otherwise 
is it if the application is made to the 
physical domain, and as conventional as 
is the thought, it is a fact that nature 
invited the energy and genius of enter- 
prising men at Blewett’s Falls to convert 
the water of the Pee Dee to the coming 
motive power of the world. 


THE BLEWETTS FALLS SITUATION. 


The average width of the Pee Dee at 
Blewett’s Falls is 800 feet, but where the 
dam is being constructed the stream 
measures 1,200 feet. The river follows a 
winding course and on either side for 
some distance are high bluffs, at times 
crowding close to the water’s brink. The 
head water of the river is on the southern 
slopes of the Blue Ridge Mountains. At 
the site of the development there is a 
fall of eight feet in approximately a quar- 
ter of a mile. The dam for creating the 
required head of water_is located across 
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the rapids formed by this fall, securing 
the benefit of a portion of the drop in the 
river. This also makes possible the cross- 
ing of the river at the most economical 
line. The bluffs of this immediate site 
are of such a nature as to render neces- 
sary the least volume of heavy masonry 
construction, and while no marvelous en- 
gineering feats were required in laying off 
the site, it is at the same time an evi- 
dence of a careful and exhaustive study of 
the situation. The flowage at this point 
is sufficient to afford a pond approxi- 
mately 2,500 acres in area. The site 
selected for the location of the dam and 
power-house is favorable to economical 
construction. Numerous soundings, made 
when the surveys were in progress, indi- 
cated the presence of a firm ledge for 


foundations, and this has proved true - 


since work began. There is, too, an abun- 
dance of good stones suitable for construc- 
tion purposes in this immediate vicinity. 
The drainage area of the Yadkin above 
the Rockingham development is approxi- 
mately 6,600 square miles, rising in the 
Blue Ridge Mountains, near the Tennes- 
see line. The precipitation, topography, 
forestry and soil conditions are such as 
to make it one of the most constant 
streams along the entire coast. 
CONSTRUCTION WORK. 


The dam, which is at present about 
seventy-five per cent completed, is in 
length 1,469 feet between the abutments, 
with short earth wings reinforced by 
small concrete core walls. These core 
walls are built near the abutments, on 
solid rock, and out for a distance from 
the abutments are laid in undisturbed 
earth, giving unusual solidity in the base- 


ments. The core walls are ten feet above ` 


the crest of the dam, and the main dam 
is forty-eight feet high from the average 
foundation depth. The masonry is of 
Portland cement concrete, heavily bal- 
lasted with granite rubble of all sizes from 
one-half to two yards in volume. The 
rollway is of common ogce form. A 
novel feature of this construction is the 
fishway adjoining the west, or Anson 
County abutment, there being only one 
other in the country, and this at Danville, 
on the Dan River, where the same engi- 
neers drew the plans for construction. 
Every convenience is at hand in carrying 
material from each side of the river to 
the dam. No saving was made in ex- 
pense when it meant added facility for 
rapid construction. In the first place, an 
up-to-date railroad, much better than is 
seen on some lines of leading roads, was 
built from Pee Dee station to the site, the 
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rails being sufficiently heavy to carry any 
reasonable load of heavy material. At the 
termination at the river the railroad runs 
upon a high trestle and the cement and 


Dam, CoFFER Dams, Tracks, CaBLE-W ays, 
ETC., Lookitne Nortu, ROCKINGHAM POWER 
COMPANY, JANUARY 17, 1908. 


gravel are hauled here in carloads and 
dumped. 


METHOD OF CONSTRUCTION. 


The dam being located in the rapids, 
and not at the head of the falls, it was 


Vol. 52—No. 11 


lasted and sheathed, and then projected 
into the water. As the dam was built in 
sections of about fifty feet, openings were 
left for the passage of water to the 
sluiceways through the masonry. In dry- 
ing up the river bed so as to get the 
desired foundation for the concrete 
masonry, four-inch and six-inch Emerson 
steam pumps were used, with an eight- 
inch centrifugal pump as a reserve and 
for extra service in removing large quan- 
tities of water at the beginning or dis- 
charging flood water. In securing the 
required foundation it was sometimes 
necessary to excavate as much as fifteen 
or twenty feet below the river bed before 
a solid foundation was found. Includ- 
ing the crib work which is constructed to 
obtain a clear working basin, and the 
necessary width of the dam, the limit 
across the river in which work is done is 
132 feet. The crib work is projecting 
both in front and behind the dam proper 


in order to rid the intervening space of 
water, 


PROCESS OF CONSTRUCTION, 


All raw material for the construction 
of the dam is hauled to the edge of the 
water on the railroad, which, as has been 
stated, approaches on a trestle fifty feet 
high. The sand and gravel are dropped 
from the cars to the bins under the trestle. 
The cement-mixing plant consists of a 
yard-cube mixer hung nearly at the top 
of a high square tower. The cement is 
conveyed to the mixer by discharging 
handcars that are run under the sand- 


ABUTMENT OF Dam, ANson County END, RoCKINGHAM POWER COMPANY, 
JANUARY 17, 1908. 


necessary entirely to surround each por- 
tion of the foundation which was to be 
unwatered. To carry out the idea, ex- 
tensive log cribs were built, heavily bal- 


bins, and then passed to a cement-spout, 
taking on an automatically gauged por- 
tion of cement as it goes. These cars are 
then pushed to the mixing) tower>and 
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hoisted to the top story to be dumped 
into the hopper for feeding the mixer. 
Cableways from four high towers, two on 
either side of the river, carry material to 
any point of the dam. The construction 
equipment in its entirety consists of two 
cableways, four traveling derricks and 
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is thus placed about 1,200 feet from the 
nearest point of the dam. To excavate 
a tail-race to enter the river 2,000 feet 
below the dam, a monster dredge was con- 
structed, 150 by sixty feet, with a twenty- 
inch rotary cutter. The material will be 
discharged through a line of piping. In 


-a 


PILes or EARTH DISCHARGED FROM DrEDGE, ROCKINGHAM POWER COMPANY, 
JANUARY 17, 1908. 


two guyed derricks and one stiff-leg der- 
rick. The sluiceways for carrying the 
flow of water through the dam are fifteen 
in number and ten feet square. They will 
eventually be closed with gates and filled 
solidly with concrete. 

THE POWER-HOUSE. 


A large ravine is tributary to the river 
from the west just above the dam, and 


order to secure the required tail-race it 
will be necessary to remove 300,000 yards 
of carth. 

By this method of development a maxi- 
mum head is secured without making a 
rock cut through the river bed, as would 
be necessary if the power-house was in 
connection with the dam. The equip- 
ment of the power-house will be six 


Rear or Drenar, Looxins TOWARD Power-Horse, RocKINGHAM Power COMPANY, 
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this was utilized for a forebay, it being 
then only necessary to cut through a nar- 
row strip of land in order to secure the 
essential canal to the power-house, which 


4,000-horse-power units and three exciter 
units. The water-whecls and generators 
will be supported on concrete arches, and 
the building will be 272 by sixty-nine 
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feet. The McCormick water-wheel will 
be used, made by S. Morgan Smith & 
Company, of York, Pa., and the electrical 
apparatus will be furnished by the Gen- 
eral Electric Company, of Schenectady, 
N. Y. 

SOME DISTINCT FEATURES. 

There are a number of features which 
strike the ordinary mind with peculiar 
force in looking over the general situa- 
tion. The first of these is the tremendous 
reservoir which will be effected by the 
construction of the dam. The situation 
is such that there will be a storage of 
water for eight miles up the river, and if, 


in unusual droughts for that section of 


the state through which the water flows, 
there is but six inches of water in the 
pond, the volume will be sufficient to 
supply power for twenty-four hours—not 
the maximum amount, but sufficient to 
afford customers some supply. The drain- 
age area, which has been given as 6,624 
square miles, includes the territory around 
the following towns and cities: Wilkes- 
boro, Pilot Mountain, Elkin, Winston- 
Salem, Salisbury, Concord, Charlotte, 
Albemarle, Norwood and Monroe. An- 
other feature of the situation is the large 
territory which will be supplied with 
power from this development. 


THE BIDDERS FOR POWER. 

It is likely that the largest bidder for 
the electrical power which will come from 
Blewett’s Falls will be the city of Wil- 
mington, although no contract has yet 
been signed. Aside from this city the 
cotton mills which are within reach of 
the power will be the chief bidders. The 
Rockingham development is in the midst 
of the great manufacturing belt of the 
South commonly called Piedmont Caro- 
lina. It is estimated that there are at 
the present time within a radius of sev- 
enty-five miles of Rockingham 150,000 
people, a majority of whom are engaged 
in cotton production, manufacturing or 
allied interests. Within a radius of fifty 
miles, with Rockingham as the centro, 
there are more than fifty cotton mills. 
There are also numerous other industries, 
such as tobacco manufacturing, cotton- 
seed oil mills, etc. There is also a paper 
and pulp mill supplied and operated with 
steam power which is now being devel- 
oped. No more inviting field could be 
imagined than that which confronts the 
officials of this company, and in thig day, 
when steam power is rapidly surrendering 
to electric energy, it is no more than can 
be reasonably expected that all these in- 
dustries will\bid for the company’s power. 
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There is, too, to be added the constant 
growth of the manufacturing interests in 
North and South Carolina. Two years 
ago it was estimated that the textile 
products of these states exceed eighty mil- 
lions of dollars. 

Within the fifty-mile radius spoken of 
above there is developed by steam 25,000 
horse-power, though only 10,000 horse- 
power was necessary eight years ago. The 
permanence of the textile industry in this 
section is not questioned on account of the 
favorable position of the mills. There are 
fourteen electric light plants within this 
radius, all at present using steam power. 
A considerable number of the textile in- 
stitutions and other industries in this 
vicinity run nights, which, together with 
the operation of electric light plants, ice 
system, water-pumping stations, railroad 
shops, etc., would afford a good night load 
for the Rockingham development. 


AVAILABLE POWER. 


It is the custom of southern mills to 
operate in most instances on a sixty-six- 
hour basis, and in view of the fact that 
the Rockingham development is intended 
primarily for textile mills, the tables of 
available power have been reduced to a 
sixty-six-hour-per-week basis, which is 
made feasible in this instance by the un- 
commonly large storage. Using as a basis 
the Government estimate of the flow of 
the Yadkin, which extends over a number 
of years, it is estimated that the follow- 
ing amounts of power will be obtainable 
from this development: 


Electrical 
Horse- 
Power. 


Primary power, 100 per cent of operat- 


He (NOs bat ee een ee Maes na ee 16,000 
Second primary, ninety-five per cent of 
operating TIM@.... 6... eee eee eee eee 6,000 
Secondary, cighty-three per cent of 
operating time... ... ee eee ee eee eee ees 6,800 
Total electrical horse-power metered to 
CUSLOMETS. 0... cee ee cee eee eee renee 28,800 


By this method of metering is meant 
the actual amount of power for which pay- 
ment would be received and is the net 
amount remaining after elimination of all 
losses in water-wheels, generators, raising 
transformers, transmission lines and 
lowering transformers. 


MEN BEHIND THE MOVEMENT. 

An estimate of any project can be fairly 
gained by a knowledge of the men behind 
it. By such a judgment there can be no 
apprehension of failure in the undertak- 
ing at Blewett’s Falls. The president of 
the Rockingham Power Company is F. H. 
Gouverneur of Wilmington, who is widely 
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known as a financier of ability and dis- 
cretion. Stephen N. Bond, of New York, 
is vice-president and the board of direct- 
ors consists of these men together with 
S. C. Mitchell, of New York; Hugh 
McRae & Company, of Washington and 
Wilmington, and R. L. Warner, a capi- 
talist, of Boston, Mass. The leading 
stockholder is generally presumed to be 
Hugh McRae & Company, a ‘corporation 
of the first magnitude in the commercial 
sphere. Other stockholders are the Co- 
lonial Securities Company, of Boston, 
Mass., and the Electric Bond and Share 
Company, of New York city. The com- 
pany owns a total of 2,500 acres of water 
rights, which extends seven miles along 
the river. The corporation has figured 
that it will be necessary to expend a total 
of approximately two and one-half mil- 
lions of dollars on the complete develop- 
ment, this amount including the cost for 
building the dam, which will be about one 
million; the construction of the power sta- 
tion and sufficient transmission lines to 
the territories to be supplied. 


THE ENGINEERS OF THE PLANT. 


Lockwood, Greene & Company, of 
Boston, are the engineers who made the 
original surveys for this development. 
This was done in 1903. After this time 
they made a more thorough and exhaust- 
ive survey of the situation and prepared 
general plans for the work, which really 
begun last January. A little work was 
done on the core walls a year ago, but 
the concreting started in January. Lock- 
wood, Greene & Company have been 


- largely engaged in such work in the South 


for twenty-five years, and have during 
that period completed about a dozen im- 
portant hydraulic developments in this 
section of the country. They are par- 
ticularly well known in Piedmont, S. C., 
and particularly well informed with 
regard to power requirements in the cot- 
ton-manufacturing belt, having con- 
structed as many as fifty cotton mills 
within a single year. Other prominent 
engineering firms examined the project 
before work began and confirmed the re- 
port of Lockwood, Greene & Company 
as to the feasibility of adopting this as 
the site for a proposed development. 
Frank E. Shedd is the chief engineer of 
this firm and has given the surveys at 
this point the strictest attention. To his 
care and scrutiny in making the original 
plans is due the case and facility with 
which the work has been carried on. W. P. 
Snow is the engineer in charge at the 
plant, and he is assisted by W. E. Eides, 
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A. F. Lyman, C. M. Furman, Jr., and § 
I. H. Garrett. These men are constantly 2 
on the grounds and give the work careful 
oversight. W. A. Leland is the chief en- 


gineer in charge and resident manager. i 
He left the Great Falls development of \ 
the Southern Power Company four i 
months ago to take up his work with the : 


Rockingham Power Company. C. E. ! 
Warner is another important official on 
the grounds. He is occupied as contract 
agent and is giving this feature of the 
undertaking constant attention. He is a 
brother of R. L. Warner, who is one of 
the capitalists behind the movement. 


ro FS tte 


THE CONSTRUCTION DEPARTMENT. 


The Federal Construction Company, k 
which is generally supposed to be identical i 
with the Rockingham Power Company, a 
was given the contract for the construc- K 
tion work, which was.sub-let to the W. R. F 
Bonsal Construction Company, of Ham- i 
let, which is doing the work. This is in ( 


charge of Samuel Lawrence, a pleasant "i 
traveling man, who gave the author ap- j 
preciated assistance in securing needed T 
facts. Mr. Lawrence is a graduate of the k 
University of Georgia. The Bonsal Con- y 
struction Company is one of the largest 8 
in the South, and is kept busy by con- i 
tracts such as is now being worked out. È 


It also engages largely in railroad work “i 
throughout the South. The construction I 
department when running at full force i 
employs about 1,200 men, who are man- ` 
aged by seventy-five foremen. The pay- I 
roll some weeks since regular work started 
amounted to between $7,000 and $8,000, k 
but the average will fall slightly under 
these figures. | | 
The principal details of this plant may i 
be summarized as follows: 
Name—Rockingham Power Company. i 
Site—Blewett’s Falls, Pee Dee River, 
eight miles from Rockingham, N. C., in 
Anson County. 
Development—Twenty-eight thousand 
horse-power. 
Dam—One thousand two hundred feet; 
Portland cement concrete, ballasted with 
rubble. 
Construction Equipment — Standard 
gauge railroad; trestle; log cribs; cable- 
ways; Emerson steam pumps; four-inch 
and six-inch and eight-inch centrifugal 
pumps; cement-mixing plant; four travel- 
ing derricks, two guyed derricks and one 
stiff-leg; dredge, 150 fect by sixty feet, 
with twenty-inch rotary cutter. 
lquipment of Power-House—Six 4,000- 
horse-power units and three exciter units, 
driven by water-wheels. 
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Schenectady Section of the 

American Institute of Elec- 

| trical Engineers. 

A very interesting address was given 
before the Schenectady section of the 
American Institute of Electrical Engi- 
neers, on February 29, by G. E. Emmons, 
works manager of the General Electric 
Company, on “An Outline of Management 
of the Schenectady Works.” ‘The hall was 
filled to its utmost capacity, and the 
meeting was called to order by E. B. Ray- 
mond, acting chairman. 

Mr. Emmons spoke briefly of the time 
when, in 1881, hé was engaged as book- 
keeper for the American Electric Com- 
pany, in New Britain, Ct., where Pro- 
fessor Elihu Thomson was chief engineer 
and E. W. Rice his assistant, and where 
only a small number of hands were em- 
ployed. A short time after this the Brush 
Electric Company, of Cleveland, pur- 
chased most of the stock of the company. 
Certain capitalists in Lynn, Mass., how- 
ever, became interested in the company, 
purchased it, changed its name to the 
Thomson-Houston Electric Company, and 
in 1883 moved the business to Lynn. 
Mr. Emmons traced the growth of the 
company to the time of its consolidation 
with the Edison Company, in Schenec- 
tady, and its absorption of several smaller 
companies. He referred to the panic of 
1893, and the action of the board of man- 
agers in concentrating the business at 
Schenectady, although at that time the 
Lynn factory was the most important. 

A plan of the Schenectady works in 
1893 was shown, and compared with a 
plan of the works at the present time. In 
1893 the floor space covered by buildings 
was six acres and number of hands em- 
ployed 2,800; whereas in 1907 floor space 
was eighty-nine acres and 15,300 hands 
were employed. 

A synopsis of the system under which 
the plant is managed was given. The 
manufacturing committee passes upon re- 
quests for appropriations, and discusses 
and decides policies, subject, however, to 
the approval of the executive committee. 
The plant is divided up into sections, each 
section being under the supervision of a 
section superintendent, he in turn being 
under the supervision of the general super- 
intendent, and he, together with the elec- 
trical and mechanical superintendents, 
works engineer, ete., is under the works 
manager. 

Mr. Emmons went somewhat into detail 
regarding the work of the production de- 
partment, referred to as the most impor- 
tant department; also the cost department, 
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and method and importance of knowing 
just what apparatus costs. Methods of 
paying for labor by day work, piece work 
and the premium system were mentioned, 
the latter being explained as follows: A 
premium is given if a piece of work is 
done in less time than it was estimated 
it would require, the premium consisting 
of an equal division of the time saved; 
that is, the employé is paid at the regular 
day rate for the number of days it takes 
to do the work, and is also paid at the 
same rate for one-half the time saved. 
ee 
American Institute of Elec- 
trical Engineers’ Develop- 
ment. 

By recent resolution of the board of 
directors of the American Institute of 
Electrical Engineers the office of assistant 
secretary was created, and Frederick L. 
Hutchinson was appointed to that posi- 
tion, dating from March 1. 

Mr. Hutchinson began his business ex- 
perience in the service of the Pennsyl- 
vania Railroad Company in one of its 
largest freight offices in New York city, 
where he had several years’ experience in 
general office work. In 1889 he resigned 
to enter Cornell University in the elec- 
trical enginecring course. Immediately 
after graduation in 1893 he entered the 
employ of the Westinghouse Electric and 
Manufacturing Company. After a few 
years’ experience in the factory, testing, 
drafting and sales departments, he was 
transferred to the publication department, 
where for several years he had charge of 
the preparation of the technical publica- 
tions of the company, including a large 
number of articles for the engineering 
press. 

In 1901 he resigned to become manager 
of the publication department of the C. W. 
Hunt Company, Staten Island. The fol- 
lowing year he resigned to go with the 
National Electric Company, of Milwau- 
kee, as advertising manager, and a year 
later was made manager of electrical sales 
for the same company. Since 1904 Mr. 
Hutchinson has been connected with the 
Institute offices under Secretary Ralph W. 
Pope. 

This action of the board of directors 
marks another step in the development 
of the Institute, the activities of which 
are constantly increasing. The member- 
ship of the organization has increased 
more than twenty-five per cent during the 
past year, and now exceeds 5,400. There 
are now thirty-seven active sections or 
branches located in the principal electrical 
centres of the country. 
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The diversity and amount of work that 
is being carried on by various committees 
of the Institute is also steadily increasing. 
The work of many of these committees 
is of great and lasting benefit, not only 
to the electrical profession, but also indi- 
rectly to the general public; and without 
doubt the influence of the Institute 1s 
greater now than ever before. 

—__+_<-@——____— 


Gossip from London. 

An interesting letter has been received 
from James P. McQuaide, dated from 
London, February 21, who writes that the 
electrical business in London is not very 
active. Apparently the electrical men 
there have not much more to do than to 
assemble together in the Savoy every 
afternoon and exchange felicitations. 
From Mr. McQuaide’s letter it is under- 
stood that John Dale, the well-known 
manufacturer of electrical fixtures and 
specialties, is in London, and has un- 
qualifiedly condemned the fixtures in the 
Savoy Hotel. He savs that the Dale com- 
pany can make fixtures “all around the 
English manufacturers.” Samuel Insull. 
president of the Commonwealth Edison 
Company, Chicago, Ill., was in London at 
the time of writing. James Cummings, 
another old electrical man, is one of the 
members of the electrical fraternity which 
makes the Savoy its headquarters. Joseph 
Wetzler, who is also well known in this 
country, is now in London, and another 
member of the American colony, George 
Miner, who writes “First Nights” for the 
New York Herald, is keeping busy trying 
to find something to do. 

— 
The Marion Light and Heat- 
ing Company. 

The Marion Light and Heating Com- 
pany, of Marion, Ind., is the subject of a 
remarkable tribute in the electrical edition 
of the Marion News-Tribune, published 
on February 20. S. H. Smith, superin- 
tendent of the company, is quoted as one 
of the hustling young business men, who 
has made a record for this company, and 
who has contributed largely to the re- 
markable growth of electricity as the 
popular power in Marion. E. T. Hollings- 
worth, manager of the new-business de- 
partment, is one of the men to whom 
Marion owes much in making that city 
the electrical city of Indiana. 

The electrical edition of this paper is 
profusely illustrated with views showing 
the enterprise which marks the business 
men and the citizens of Marion, and in- 
dicates a use of electricity far greater than 


that realized by many towns of larger 
proportions. 
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Single-Phase Equipment for 
Richmond & Chesapeake 
Bay Railway. 

The recent completion of the Richmond 
& Chesapeake Bay Railway brings to pub- 
lic notice several novel features in con- 
nection with the equipment and construc- 
tion of this up-to-date single-phase road. 
At present it extends only from Rich- 
mond, Va., to Ashland, in the same state; 
a distance of 14.8 miles, but it is highly 
probable that it will later be extended to 
serve the territory lying between Rich- 
mond and Washington. The Richmond & 
Chesapeake Bay Railway is a single-track 
road with turnouts. The use of a trolley 
potential of 6,600 volts is an indication 
of the extent to which higher trolley po- 
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750-kilowatt, sixty-cycle, 2,300-volt, three- 


phase generator at the other end, both of 


the units being mounted on a common 
base. Should there be insufficient water 
to operate the turbine, the sixty-cycle 
generator will be run as a motor. The 
other twenty-five-cycle machine is coupled 
to a water turbine, and also to a 750-kilo- 
watt direct-current generator, the latter 
machine being used as a motor in the 
event of low water. From the above it 
will be seen that when water power is 
plentiful the sixty-cycle generator and 
the direct-current generator can be used 
for city hghting. The switchboard panels 
for controlling the output of these ma- 
chines are of blue Vermont marble and 
are provided with the necessary indicating 


ASHLAND (LIGHTING) SUBSTATION, RICHMOND & CHESAPEAKE 
Bay RAILWAY. 


tentials are being used. The use of the 
pantograph trolley with a steel pan is 
also worthy of special note. There are 
no substations for operating the railway, 
but a lighting substation is situated at the 
Ashland terminus. 

The Richmond & Chesapeake Bay Rail- 
way has at present no power station of its 
own, but the generating apparatus is in- 
stalled in the Twelfth street power-house 
of the Virginia Passenger and Power 
Company. This equipment is of special 
interest, owing to the manner in which 
provision is made for securing operation 
under varying conditions at the power- 
house. The generating apparatus con- 
sists of two General Electric 750-kilowatt, 
twenty-five-cycle, three-phase generators 
running at 128.5 revolutions per minute 
and designed to give 6,600 and 13,200 
volts. 

One of these generators is direct-con- 
nected to a 1,450-horse-power hydraulic 
turbine at one end of the shaft and to a 
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the latest pattern developed by the Gen- 
eral Electric Company, and are of what 
is known as the series-repulsion type. 
These motors have excellent commutating 
qualities, which have been secured by what 
is known as the fractional pitch winding 
of the armatures. This winding performs 
the same function as do commutating 
poles in direct-current motors. Each mo- 
tor has a capacity of 125 horse-power. 
The capacity and high starting torque of 
these motors was well illustrated on one 
of the trial trips. On this occasion one 
car was coupled up to a train of five Nor- 
folk & Western standard railway pas- 
senger coaches carrying 300 passengers, 
and hauled the load with ease. To fur- 
ther test their capacity, two of the mo- 


and measuring instruments, all of which 
are of General Electric manufacture. 

Under the present operating conditions 
only one phase of the generators is used 
to supply the line voltage of 6,600 volts. 
The transmission cable is laid under- 
ground in a vitrified earthenware conduit 
a distance of approximately 1.6 miles to 
the terminal depot. It is a three-core 
lead-covered cable, each core having a ca- 
pacity of No. 0. One core is used for 
the line feeder and the others are con- 
nected to the rails and serve as a return 
circuit. At the Richmond terminal depot 
the cable enters a high-tension cabinet 
before being connected to the trolley. 

The electrical equipment of each of the 
four motor-cars which at present comprise 
the rolling stock consist of four GEA- 
603-A railway motors and a full comple- 
ment of multiple-unit type “M” Sprague- 
General Electric control apparatus. 

Of special interest in the electrical 
equipment are the motors. These are of 


COMBINATION PASSENGER AND BAGGAGE Car, RICHMOND & CHESAPEAKE 


Bay RAILWAY. 


tors were cut out and the remaining two 
started this same train on a one-per-cent 
grade. 

The control is of special interest on ac- 
count of the features that make it a dupli- 
cate control. Each pair of motors, with 
their compensator and contactors, forms a 
practically independent equipment. This 
feature has the advantage that should one 
motor or any part of one-half of the 
equipment become damaged, the car can 
then be operated as a two-motor equip- 
ment by throwing one blade of a double- 
knife disconnecting switch. The actual 
control apparatus is practically standard 
throughout. The master controller 1s 
Type “C”-40-A and the contactors are of 
the ordinary alternating-current type. 

These are the first General Electric 
equipments ever put in operation with 
two compensators. The compensators are 
oil-cooled and are provided with taps to 
give 600, 450, 400, 340, 280 and 113 volts. 
The 600-volt taps/aře used only on the 
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auxiliary circuits. All the high-tension 
apparatus is enclosed in a specially con- 
structed asbestos-lined cabinet. Each car 
is equipped with two trolleys of the pan- 
tograph type. The trolleys are con- 
structed with steel pans, this material 
having been found to give greater satis- 
faction than either copper or aluminum. 

The car bodies were built by the St. 
Louis Car Company, and resemble very 
closely the standard Pullman car as used 
in steam-road service. Each car has 
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subjected to severe load fluctuations, and 
the satisfactory results that have been at- 
tained speak well for the design of the 
regulating apparatus in both the substa- 
tion and main station. The Tirrill regu- 
lators in both the substation and the 
power-house give close voltage regulation. 

The 6,600-volt, single-phase current is 
transformed to 440 volts by two twenty- 
five-cycle oil-cooled transformers of 150 
kilowatts each. From. the low-tension 
side the current passes through a react- 
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A New Carbide Patent. 

A patent has been obtained in Norway, 
according to the Electrical Review, Lon- 
don, by A. Hiorth, of Christiania, for a 
new process of manufacturing calcium 
carbide. The idea is to use up the 
gangues, such as are left behind after 
numerous metallurgical operations and 
which consist of intimate mixtures of 
graphite and silica. Such material has 
hitherto been found of no value; but the 
idea of the present inventor is to crush 
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TYPICAL TURN-OUT, RICHMOND & CHESAPEAKE Bay 
RAILWAY (BINGLE-PHASE.) 


separate accommodations for white and 
colored people. The combination pas- 
senger and smoking car has a seating ca- 
pacity of sixty-four persons. The seating 
capacity of the combination passenger and 
baggage car is slightly less. 

The trucks are of the inside suspension 
type and were manufactured by the Bald- 
win Locomotive Company. The air- 
brakes possess the feature of graduated 
release which is found in the straight-air 
tvpe,“and can also be operated as an au- 
tomatic system. 

The overhead construction is of the 
catenary suspended type, the trolley itself 
being of No. 0000 grooved copper wire. 
The messenger cable is of steel and has 
seven strands. On the first section of the 
toad between the Richmond depot and the 
car barns the track is laid on a reinforced 
concrete viaduct, the trolley being sup- 
ported by a system of steel spans. Bracket 
supports are used on the other sections of 
the road. 

The substation at the Ashland terminus 
is unique inasmuch as its function is to 
provide for the lighting of the town from 
the high-tension single-phase trolley. This 
is probably the first time that an attempt 
has been made to supply a lighting system 
from a high-tension single-phase trolley 
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REINFORCED CONCRETE Viabucr, RICHMOND & CHESAPEAKE 


Bay RAILWAY (SINGLE: PHASE.) 


ance or phase-splitting device to the in- 
duction motor end of a motor-gencrator 
set, consisting of a  150-horse-power, 
twenty-five-cycle, 410-volt, single-phase in- 
duction motor, direct-connected to a 100- 
kilowatt, 2,300-volt, sixty-cycle, single- 
phase generator. A four-kilowatt, 125- 
volt exciter is mounted on the common 
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shaft at the generator end. The 2,300- 
volt, sixty-evcle current leaves the sub- 
station through a two-circuit single-phase 
feeder panel for general lighting purposes 
in the town of Ashland. 

All oil switches are designed for 6,600 
volts and are enclosed in cells constructed 
of brick and fibre floors. All the machin- 
ery, switchboards, indicating and measur- 
ing instruments are of General Electric 
manufacture. 


it, mix it with lime and iron scrap, and 
also with some compound of iron if neces- 
sary, and finally to fuse the whole in an 
electric furnace. A reaction is then stated 
to proceed among the ingredients where- 
by calcium carbide is formed from the 
lime added and the carbon present, while 
the silica is converted into ferro-silicon. 
If the raw material should contain too 
little graphite to yield calcium carbide and 
the equivalent quantity of carbon monox- 
ide, some form of earbon should be added 
to it in suitable amounts. 
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Missouri & Kansas Tele- 

phone Company. 

The annual report of the Missouri & 
Kansas Telephone Company for the year 
ended December 31, 1907, shows good 
gains in both gross and net earnings. 
Gross earnings were $2,428,893, against 
$2,035,421. Net carnings were $688 822, 
against $390,109. There was a surplus 
of $420 against a deficit of $120.657 for 
the preceding year. There were no divi- 
dends paid, but in 1906 dividends to the 
amount of $163,231 were paid, making 
the deficit for the year—~1906 $283 888, 
The present. total-surnlus id. $10,258, 
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THE NEW METAL-FILAMENT LAMPS: 
THEIR QUALITIES AND THEIR COM- 
MERCIAL IMPORTANCE.’ 


BY H. REMANE 


There is hardly a doubt that the incan- 
descent lamp always has been a factor of 
the greatest importance in the development 
of the whole of the electrical industry. 
When the competition of the incandescent 
gas increased more and more, the neces- 
sity for more cfficient sources of electric 
lighting grew in importance, not only for 
the incandescent lamp manufacturers, but 
for the whole of the electrical industries. 
Some thirty years have passed since the in- 
vention of the incandescent lamp, and only 
to-day we hold in our possession the high- 
efficiency lamp which we have been aim- 
ing at for such a long time. It must not 
be thought that this is a sign that we 
have not worked hard enough on the im- 
provement of the incandescent lamp; on 
the contrary, it is a proof of the diffi- 
culties of the problem which had to be 
solved. If one considers Edison and Swan 
as the inventors of the carbon-filament 
lamp, we have to thank Auer in the first 
place for the invention of the electric 
metal-filament lamp, for he has first shown 
in his osmium lamp patents new and prac- 
tical ways which later on led to the suc- 
cess of the wolfram and Osram lamps. 

Auer’s invention, the osmium lamp, has 
no forerunner; one, therefore, may con- 
sider Auer as the inventor of all the metal- 
filament lamps, the incandescent bodies of 
which are produced by sintering together 
small particles into a more or less homo- 
geneous filament. In the osmium filament 
the principle of sintering small particles 
into a filament of nearly metallic density 
has been carried out for the first time. 
In the Osram lamp one starts likewise 
with small tungsten particles, which are 
sintered together into metallic filaments. 
The extremely difficult work and the long 
time which it took to complete this work 
and to produce such a filament from tung- 
sten was not caused by any different fun- 
damental principles, but because the me- 
‘chanical and physical qualities of the 
material necessitated a precise, careful 
and very tedious study of the conditions 
under which it is possible to get a similar 
final product when starting from tungsten 
as when starting from osmium. The tung- 
sten lamps, which include the Osram lamp, 
can be made in two ways, either after the 
paste process of Auer or after the flashing 
process of Just and Hanamann, who cover 
a thin carbon filament with a layer of 


Verein in Leipzig. From the Electrical Engineer, 
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tungsten, and heat the filament to such 
a temperature that the carbon inside is ab- 
sorbed by the tungsten, so that a hollow 
tungsten-carbide filament is produced, 
from which the carbon is removed after- 
ward. The final product—the tungsten 
filament—made in either way, consists of 
finest particles of tungsten sintered to- 
gether during a high state of incandes- 
cence. The electrical qualities of the fila- 
ments produced after the paste process 
and those produced by the flashing process 
are equal. Whether one of the two 
methods of manufacturing has any advan- 
tage over the other will not be considered 
in this paper. No doubt the paste process 
is used to the largest extent at the present 
moment, and since the filaments of the 
Osram lamp are produced in this way this 
process will be described. 

The different changes which the Osram 


filament has to undergo during its manu- 


facture are in principle similar to those 
of the osmium filament, though the 


method of manufacturing and the various ` 


processes themselves, as well as the re- 
actions, of course, differ from those used 
with the osmium filament. It can easily 
be understood why it is not possible to 
give here an exact description of the 
method in which the Osram lamp is manu- 
factured. I will, on the other hand, 
describe the manufacture of the osmium 
filament after the paste principle. This 
process will give a good insight into the 
production of the tungsten lamp. In the 
first place, a paste is made by mixing fine 
osmium powder with suitable binding 
agents. This paste is pressed through 
diamond orifices by means of high press- 
ure into fine filaments, which, after they 
have been dried and the binding agent 
carbonized, are ready for the forming 
process. During the forming process the 
filaments are heated up to incandescence, 
first at a low temperature, later at a higher 
one, as high as the filament will stand 
it, and much higher than the temperature 
which is reached later on in the lamp. 
The heating up of the filaments is done in 
an atmosphere of gas containing water 
and hydrogen. During this process the 
carbon is entirely removed, and the metal 
powder of the filament is sintered to- 
gether to an almost absolutely homoge- 
neous filament which can hardly be dis- 
tinguished from one made out of molten 
metal. The osmium filament (likewise 
the Osram filament) is materially altered 
through the processes which it has under- 
gone. Already during the drying and 
heating process its diameter and its length 
have been reduced considerably, and dur- 
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ing the forming process its dimensions 
have still further decreased in consequence 
of the sintering. If, for instance, the 
diamond orifice through which the fila- 
ment has been passed had a diameter of 
0.0925 millimeter, the diameter of the 
filament after the heating process is 0.076 
millimeter, and after the forming process 
is 0.030 millimeter. After the forming 
process osmium and Osram filaments are 
treated in a similar way. They are sorted 
in accordance with their resistance, be- 
cause, of course, only filaments of the 
same resistance can be used in the same 
kind of lamp. After the filaments have 
been connected to the leading-in wires by 
a kind of welding process and have been 
fitted in their holders, they are put in 
the bulbs in a similar way to the ordinary 
carbon filaments. The bulbs are pumped 
out in the usual manner. It is only neces- 
sary to work with more care and accuracy. 
After the vacuum is obtained the Osram 
lamps are tested in order to remove those 
which show faulty manufacture. After- 
ward the lamps are measured photo- 
metrically, the caps are put on, a second 
test takes place after the capping, and the 
lamps are finished ready for despatch. 

It is obvious that the enormous sub- 
division of labor which is necessitated by 
the fairly complicated method of manu- 
facture requires a well-organized and com- 
plicated system for the control and inspec- 
tion which has to take place during and 
after every separate process in each de- 
partment. This control is carried out to 
such an extent that every detail of the ma- 
chinery used and of the process of manu- 
facture can be re-established afterward by 
the control marks which are on the lamp. 

Tantalum behaves in a different way 
from osmium and tungsten. It can be 
drawn into wire just like iron, since it 
does not possess the toughness of wolfram. 
On the other hand, it has a commercial 
disadvantage as against tungsten—name- 
ly, that only lamps with a consumption 
of from 1.8 to 2.1 watts per English 
candle-power can be manufactured from 
tantalum—that is to say, lamps which 
consume over fifty per cent more current 
than the new Osram or tungsten metal- 
filament lamps, which have a consumption 
of about 1.1 to 1.2 watts per candle-power. 
Tantalum lamps, apart from this, have 4 
considerably further disadvantage (as 
against Osram and tungsten lamps) 
through their short life when used on 
alternating current. No decrease M 
candle-power takes place in Osram and 
tungsten lamps, provided they are 
burned on „the proper voltage; while, of 
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course, all other incandescent lamps show 
a considerable decrease in candle-power. 
Carbon-filament lamps decrease in candle- 
power about twenty per cent on an aver- 
age after 400 to 500 hours (this figure 
varies with the watt consumption per 
candle-power of the particular make). 
The corresponding decrease with the new 
metal-filament lamps is very much less. 
The accompanying curves will show re- 
sults obtained in three different tests 
which were carried out by the Reichsan- 
stalt on Osram lamps. Fig. 1 shows the 
variation in watts per candle-power dur- 
ing the life of the lamp. The tests were 
carried out with alternating current taken 
from a municipal electric supply company. 


La 
WATTS 


Fre. 1.—Osram LAMP. VARIATION IN 

i PER CANDLE-POWER. 

No special precautions were taken to 
keep the voltage constant during the life 
test, so that the lamps were burning under 
actual supply conditions. The variation 
of voltage during the tests was + two 
per cent. The watt consumption of the 
sixteen lamps tested in April, 1906, was 
1.11 watts per Hefner candle-power at 
the start of the test. The efficiency slight- 
ly increased during the first 100 hours 
and reached again exactly the original 
value after 500 hours’ burning. After 
1,000 hours’ burning the watt consump- 
tion per candle-power came to an average 
of 1.18 watts; the initial candle-power 
was 30.3 Hefner candle-power, and after 
1,000 hours 28.2 Hefner candle-power. 
The decrease in candle-power, therefore, 
amounted to six per cent. The sixteen 
lamps tested by the same institution in 
June, 1906, showed similar figures. Their 
candle-power curves are given in Fig. 3. 
No official figures of other metal-filament 
lamps are obtainable so far. 

The temperature coefficient of tungsten 
is positive. The resistance, therefore, in- 
creases with increasing temperature, while 
carbon has a negative temperature co 
efficient—that is, the resistance decreases 
with increasing temperature. This pecu- 
liarity of the tungsten filament is of «e 
siderable importance and advantage for 
lighting purposes. Firstly, with increas- 
ing voltage the current increases at a 
much smaller rate than in carbon-filament 
lamps, which means that the lamps are 
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less overrun—that is to say, less over- 
heated. Secondly, voltage variation ef- 
fects a much smaller variation in candle- 
power with metal-filament lamps than 
with carbon-filament lamps. This means 
that fewer complaints about variation in 
light will be received even where the sup- 
ply voltage varies considerably. 

Fig. 4 shows the variation in candle- 
power with varying voltage (both given 
in per cent) in Osram and carbon-fila- 
ment lamps. This curve shows that if the 
voltage increases ten per cent the candle- 
power of the carbon-filament lamps in- 
creases cighty-five per cent, the candle- 
power of the Osram lamp forty-two per 
cent. The watt-per-candle-power increase 
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Fig. 2.—PERCENTAGE VARIATION IN CANDLE- 
PowER. 

with carbon-filament lamps is thirty-five 

per cent; with Osram lamps only ten per 

cent with an increase in voltage of ten 

per cent. Since the life and the constancy 
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Fic. 4.—PERCENTAGE VARIATION IN VOLTAGE 
OF CARBON AND OsRAM LAMPS. 


of candle-power of a lamp mainly depend 
upon how much the lamp is overrun, the 
above figures show again the superiority 
of the metal-filament lamps. Tungsten, 
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as has been shown by the Osram company 
on special occasions, already a year and a 
half back. 

It is evident that because the demand 
for these lamps increased at such a tre- 
mendous rate the Osram Lamp Company 
had to tackle the easier and more urgent 
problem of the vertical lamp first, in order 
to be able to manufacture in quantities 
and cope with the demand. To-day, 
when the rate of production is 17,000 to 
18,000 lamps per day, more time can be 
spared for the other problems, and it is 
pretty safe to assume that lamps will be 
on the market during the next season 
which can burn in all positions. Osram 
lamps are manufactured at present for 
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twenty-five, thirty-two, fifty and 100 
candle-power, for voltages of 100 to 150. 
There is hardly any demand for lamps of 
less than twenty-five Hefner candle-power. 
Their life would naturally be less than 
that of the higher candle-power lamps. 
The fact that none are manufactured is, 
of course, of considerable advantage for 
the supply companies. Since the effi- 
ciency of the Osram lamp (and tungsten 
lamp) is about one watt per Hefner 
candle-power—that is to say, seventy per 
cent better than the efficiency of the car- 
bon-filament lamp—it is unnecessary to 
dwell on the importance of the lamp in 
regard to making electric lighting more 
general. The lamp can well compete with 
gas lighting where favorable prices for 
the current can be obtained and the lamps 
are properly distributed. It is cheaper 
than kerosene, as shown in the table given 
herewith, which is taken from “Practical 
Photometry,” by Dr. Liebenthal. 


COMPARISON BETWEEN THE DIFFERENT METHODS OF LIGHTING, 


Mean Hemispherical 
Candle-Power in 


Hefner Candle- 
Method of Lighting. Power. 


Ordinary incandescent gas light with 


hanging incandescent burner...... 60-150 
With upright incandescent burner... 60-90 
Osram lamp ......-.--e sees eee eeeee 20-40 
Kerosene lamp......--.-+eeecs seers ed 
Osmium lamp........0+ sees e ee eeees 2 
Nernst lamp.........eeeee reer eres eee 
Acetylene .......-:e cere crete reee ay 


Carbon-filament lamp......-.--++++- 


like all metallic incandescent bodies, gets 
soft at a high temperature, and most of 
these lamps, therefore, only burn in a 
vertical position. On the other hand, it 
is, of course, possible to make special 
lamps for burning in any other position, 


—Per One Hefner Candle-Power Mean Hemispherical— 
Candle-Power and One Burning Hour. 
~ Equiv. Energy— 


Average Watt- g. Cost in 
Consumption. Houry Calories. Cents. 
1.5 litres 8.9 7.6 0.00475 
1.9 litres 11.3 9.7 0.00595 
1.4 watt-bours 1.4 1.2 0.01665 
3.4 grammes 44.0 37.0 0.0202 
1.9 watt-hours 1.9 1.6 0.0238 
2.4 watt-hours 2.4 2.1 0.0285 
1.0 litre 17.0 15.0 0.03357 
3.4 watt-hours 3.4 2.9 0.0404 


It is interesting to note that the per- 
centage of energy emitted as light is 
larger with tungsten lampe than with in- 
candescent mantles, and that further 
marked improvement in the efficiency of 
the new lamp is, therefore, hardly to be 


expected. 
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Electrical Notes from Great Britain. 


URING the last few years the 
| D operations of Bruce Peebles & 
Company, Limited, of Edinburgh, 
as electrical manufacturers and contract- 
ors have been watched with interest, first, 
because of the rapidity of the growth of 
the concern, and secondly, because of the 
activity of its directors in seeuring large 
enterprises, both in England and abroad. 
A few months ago it was announced that 
certain due dividends could not be paid 
just then, and although a good face was 
put upon this, and it was not taken to 
indicate anything immediately serious, 
there was much criticism and some un- 
easiness. A week or two ago circulars 
were sent out stating that the gas plant 
manufacturing department of the business 
had been hfted out to be run by a sep- 
arate undertaking. This gas department 
was the original business of many years’ 
standing, on to which the electrical busi- 
ness was joined something like ten or 
twelve years ago. Now, “on the heels” of 
the circulars mentioned above, comes the 
announcement that the concern must be 
liquidated and reconstructed. In April, 
1907, shareholders gave approval to the 
issue of further debentures, but by reason 
of the stringency of the money market 
it was found impracticable to place the 
issue. Much of the company’s business, 
such as tramway system, power supply 
and other equipment operations, was se- 
cured by the company being interested in 
the promotion of these undertakings and 
accepting part payment in share-holdings. 
These securities it has been impossible to 
realize on advantageously during the past 
year owing to the financial stringency and 
the depreciated values of all classes of in- 
vestments, of course, more especially of 
those which had not been “going” long 
enough to pay dividends. There are very 
large contracts on the company’s books, 
the most recently announced being the 
electrification of the Moscow tramways at 
about $7,500,000. It would seem that one 
cause of the collapse is accepting payment 
in paper, which for more than one reason 
could not be profitably disposed of when 
it was necessary to sell. 


But Bruce Peebles is not the only Brit- 
ish electrical company whose tribulations 
call for reference this month. The Brit- 
ish Electrice Traction Company, Limited, 
has notified its shareholders that there is 
division among the directors as to whether 
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the six-per-cent preference dividend due 
on February 15 should be paid. Two 
directors, whose names carry a certain 
weight, hold that the dividend should not 
be paid, considering that the available 
profits should be retained in the company’s 
coffers, “having regard particularly to the 
present depreciation of the company’s ìn- 
vestments.” These investments are for 
the most part subsidiary electrice tram- 
way, light and power undertakings which 
the British Electric Traction Company 
did much to bring into existence. The 
question of this preference dividend is to 
be left over to the shareholders to settle 
at their meeting after the March accounts 
are closed. This decision is arrived at 
“in order to avoid disunion of the board.” 
What does disunion mean ?—that there is 
a division or disagreement on a very im- 
portant point is clear. “A house divided 
against itself can not stand,” and a board 
which comes to its shareholders and says 
“we can’t agree” can hardly insnire con- 
fidence. Shareholders, no doubt, will have 
the arguments put before them by both 
parties on the board, and presumably the 
responsibility will be put upon their own 
shoulders for whatever action is taken. 


As we write, two other well-known con- 
cerns are wrestling with financial adver- 
sity. The Brush Electrical Engineering 
Company is deliberating upon a scheme 
to rearrange its debenture stock so as to 
create better working conditions for the 
future, but some of its present holders 
are offering resistance. The state of the 
money market and the falling off in 
tramway business are part causes of the 
present unfavorable condition of things. 
The Brush company for some years has 
worked hand-in-glove with the British 
Electric Traction Company for equipping 
its new tramway svstems, but from the 
cessation of work of that description both 
concerns have suffered. The unfortunate 
position of Edmundson’s Electricity Cor- 
poration, already mentioned in these 
pages, is also very prominently forward 
at the present moment, a full investiga- 
tion having been made by a special com- 
mittee. 

At no time in the course of the writer’s 
lengthy connection with British electrical 
industry has there been such a chapter of 
misfortunes to be recorded at one time. - 


Last month we referred to the short- 
comings of a municipal authority which 


was disinclined to meet the needs of big 
power customers (cotton mills) because of 
the large capital outlay involved. We 
now have to mention a further instance of 
the awkward position in which a munic- 
ipal supply authority is placed as regards 
running risks. Laing’s Shipbuilding 
Company, at Sunderland, is in difficulties, 
owing presumably to the prevailing stag- 
nation in the shipbuilding industry. It 
took supply of power for running a va- 
riety of machines, as well as its lighting 
current, from the Sunderland Corporation 
mains, and some $11,500 was owing when 
the “difficulties” alluded to became known. 
After going fully into the matter the 
municipal corporation cut off the supply, 
and as a consequence 1,000 men still at 
work were thrown out of employment. 
The corporation claimed to be regarded as 
a preferential creditor. After a day or 
two arrangements were made under which 
a supply of light and water for maintain- 
ing the running of the works pending the 
settlement of the financial difficulties was 
insured, though not from the corporation 
mains, and the men returned to work. 
The case is an example of the risks run 
by the municipality which takes on big 
power consumers. By shutting off the 
supply the public’s own representatives 
put out of work 1,000 of the city’s rate- 
payers. By continuing to supply energy 
to a concern in difficulties it might land 
itself in a loss of revenue which would 
mean all the difference between a profit 
and a loss on the running of its depart- 
ment. The position is one worth think- 
ing about, and seems to be an argument 
in favor of such business being left in the 
hands of private companies, who can more 
legitimately run large risks than can a 
municipal department. 


The various London tube and other un- 
derground electric railroads have issued 
their half-yearly reports and held their 
meetings. Most of the reports have con- 
tained reference to the coming together 
of various railway and omnibus companies 
during the year for reasonable revision 
and co-operation in regard to fares, AT- 
rangements made by the London Passen- 
ger Traffic Conference (the official title 
of the meetings of these different inter- 
ests) are expected to produce better results 
than have lately been obtained. Sir 
George Gibb, in his address at the District 
meeting, gave some figures regarding) the 
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cost of train working on underground 
electric railways. The figures, which are 
as follows, do not include interest on capi- 
tal for generating plant: 


Per Car-Mile. 

Pence. 
City and South London ............... 1.22 
Great Northern and Piccadilly tube.... 1.59 
District Railway .....-.........eeeeeee 1.7 
Charing Cross and Hampstead......... 1.76 
Central London tube.................- 1.83 
Baker Street and Waterloo tube........ 1.85 
Great Northern and City tube.......... 1.95 


The City and South London was the 
lowest, said Sir George, because the cars 
are smaller and lighter than on the other 
lines. 

The percentage of traffic expenses to 
passenger receipts was given thus: 


Per Cent. 
City and South London.... 11 
District ob. Gv eV eeiws 12 
Great Northern and Picca- 
CNY. 3 acrcu ta acecaes esc 
Central London............ 14 


Great Northern and City... 15 
18 (first half year’s 
working). 


one oon were eee eevneen 6 


At the Manchester meeting of the In- 
stitution of Electrical Engineers on Feb- 
ruary 18, W. Hoult read a paper on 
“Direct-Current Turbo-Generators.” In 
London J. S. Peck has introduced the 
subject of “Protective Devices for High- 
tension Transmission Circuits.” The rea- 
sons given for the apparent lack of interest 
in the matter in England were (1) the 
fewness of systems working above 11,000 
volts, (2) the fact that the great majority 
of our transmission systems are laid un- 
derground and therefore immune from 
lightning disturbances, and (3) the rare- 
ness of severe thunderstorms. Mr. Peck 
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remarked that much study had been given 
to the laws governing static disturbances, 
and many theoretical and practical points 
were still in dispute. He proceeded to 
explain a few of the simpler phenomena 
and described some of the protective de- 
vices now in use. In the end he sum- 
marized the subject thus: “Static strains 
may be produced by lightning switching, 
grounding or any occurrence which causes 
an abrupt change in static potential. 
Static strains may appear as high pressure 
to earth or between wires, or as a con- 
centration of potential upon a portion of 
the circuit. To relieve the high pressure 
between line and ground or between 
wires, lightning arresters are used. To 
protect apparatus from concentration of 
potential, choke-coils are placed in series 
with the apparatus to be protected, or the 
turns nearest to the line are heavily in- 
sulated, or both choke-coils and additional 
insulation may be employed. Lightning 
arresters usually consist of an air-gap in 
series with a current-limiting and an arc- 
suppressing device. Four types of light- 
ning arresters are in gencral use—the 
horn, the multi-gap, the water-jet and the 
electrolytic. The electrolytic is the last 
one to enter the commercial field, and 
while the time it has been in active serv- 
ice is short, the indications are that it 
will afford greater protection than any 
other arrester yet produced.” 

An interesting paper on electric power 
in docks by C. E. Taylor came before the 
London meeting on February 18, when 
H. Henderson’s paper on “Electrical 
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Power in Railway Goods Warehouses,” 
already read at Newcastle, was also under 
consideration. Among other things Mr. 
Taylor described a certain electrically 
driven coal-conveying plant which was not 
long ago brought into use at the Tyne 
Dock of the North-Eastern Railway Com- 
pany. An anti-coal breaker at North 
Blyth, and electrically driven coal hoists, 
wharf cranes and pumping plants at other 
docks, were also briefly referred to. 


The recent financial crisis in America 
was referred to at meetings of the Anglo- 
American Telegraph Company and the 
Direct United States Cable Company. At 
that of the former, F. A. Bevan said that 
the effect of the crisis would not pass off 
quite so quickly as the crisis itself. There 
was a diminution in commercial messages, 
but an increase of press messages, trans- 
mitted, of course, at a cheaper rate. He 
hoped that things would gradually mend. 
“The Americans have a wonderful power 
of recuperation, far greater than we have 
on this side of the Atlantic.” The “Di- 
rect” chairman, E. M. Underdown, said 
concerning the recent pressure of news 
over their cables, that they infinitely pre- 
ferred the steady business which thev 
secured when matters were in a satis- 
factory and prosperous condition gener- 
ally. He thought they might now look 
forward to a period of steadier prosperity, 
when nothing would interfere with a re- 
sumption of a normal condition of affairs, 

ALBERT H. BRIDGE. 

London, March 1. 


Electrical Notes from Europe. 


N order to take the lines of the Paris 
subway across the Seine a consider- 
able amount of engineering work 

had to be done. In the outlying districts 
the lines cross the Seine upon three sep- 
arate bridges, but the municipality would 
not allow the use of metallic bridges in 
the central parts of the city, where there 
are two of the new lines to be taken across. 
One of these lines is designed to run in 
tunnel under the Seine, and in this case 
the work is carried out by metallic cais- 
sons having the section of the tunnel and 
sunk in the river bed to the proper depth 
80 as to connect with the standard tun- 
nel on either bank. This work we have 
already had occasion to describe. Since 


then the caissons have been entirely sunk © 


into place and there is nothing visible at 
the surface. At the same time the im- 
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mense caissons which form the shore sta- 
tions have been also sunk to the required 
level. As regards the river caissons, these 
have now been opened into each other, so 
that there is a continuous tunnel under 
each of the two branches of the river. 
Between the two sections, however, lies 
the large underground station in the City 
Tsland. 

In another part of the Seine is being 
carried on an interesting piece of work 
in the shape of a double metallic tube 
which is being run under the river in 
order to form the tunnel. There is a 
single tube, about fifteen feet in diameter, 
for each track, and the tubes are built up 
of cast-iron sections, which are put in 
place by the use of the compressed-air 
shield. At each bank there is a large un- 
derground station in which the two tubes 


come together, and at the other end of the 
station begins the standard double-track 
tunnel. The new line is operated by a 
company known as the North-South Com- 
pany, and financially the line is independ- 
ent of the regular Metropolitan Subway 
Company, which controls all the other 
lines. However, as regards the tunnel and 
rolling stock, there will be no difference, 
and at certain points there will be sta- 
tions which are common to both the 
North-South and the Metropolitan, and 
passengers can make the transfer at these 
stations. 


At some distance from Madrid there is 
erecting a large hydraulic plant, and cur- 
rent will be brought to the city over a 
sixty-mile power line. The canacity of 
the new plant is 20,000 horse-power, and 
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it is located on the Tajo River at Salto 
de Bolarque. Here the hydraulic work in- 
cludes a dam 700 feet long and this will 
furnish a head of water of ninety-five feet. 
In the turbine house there are erected 
six main alternator groups of 3,500 horse- 
power each, besides three exciter groups 
of 300 horse-power each. The turbines 
are of the Francis type and are twin 
wheels which operate at 430 revolutions 
per minute. They are furnished by the 
firm of Brieglieb, Hausen & Company. 


A traction line which is now operating 
very successfully on the monophase sys- 
tem is the road which runs from Vienna 
to the suburban town of Baden. Inside 
the city of Vienna and in a section near 
town the road uses direct-current at 550 
volts, but in the main part of the line, 
that is, for twelve miles in all, the mono- 
phase system is employed. The station 
which supplies the road is located at 
Leesdorf, not far from Baden. The 
feeders which run from the station to the 
road are operated at high tension (10,000 
volts), and transformers placed at the 
proper points are used to lower the cur- 
rent td 550 volts, which is the voltage 
adopted for the trolley wire, at fifteen 
cycles. The transformers are lodged in 
square towers which are twenty-two feet 
in height and divided into two stories, 
with the high-tension outfit placed in the 
top story and the 550-volt apparatus at 
the bottom. There are six of these trans- 
former posts spaced along the mono- 
phase line. The rolling stock consists of 
a long type of motor-car and a trailer. 
On the motor-car are mounted four mo- 
tors of forty horse-power each. Accord- 
ing to the official tests which were made 
on the line some time ago, the motor-car 
uses from fifty to ninety watts per ton- 
mile, according to the speed. The station, 
which is located at Leesdorf, is designed 
to supply the 10,000-volt current for the 
monophase line and also the 550-volt cur- 
rent which is used on the tramways of 
Baden. The monophase current is fur- 
nished by two Siemens-Schuckert alter- 
nators coupled to upright engines. 


-It is intended to use electric traction 
quite extensively on the Prussian state 
railways, and for some time past the 
government has been occupied with the 
matter, and it now proposes to carry out 
a series of tests upon a trial section of 
railroad, which will take place next spring. 
The section which has been selected for 
the purpose lies mainly in the Rhine Val- 
ley and runs from Frintrop to Hattingen. 
At Heissen, one of the stations of the 
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road, there will be located a substation 
which is to receive current from one of 
the large electric plants near by, at high 
tension. In the substation there will be 
placed a set of rotary converters, which 
will deliver a low-tension current, and the 
feeders will pass from the station to dif- 
ferent points on the line. A special type 
of motor-car will be adopted, and at pres- 
ent there are a number of these in con- 
struction. They are provided with first, 
second and third-class compartments. 
The motor-cars are intended to be used 
only for the passenger service, and a 
trailer can be added to these if it is 
found necessary. 


From a German source comes the fol- 
lowing information regarding the num- 
ber of patents which are taken out in the 
different countries, basing the estimate on 
the data for the period extending from 
1904 to 1906. It appears that the annual 
number of patents in the electrical field 
amounts to about 5,000. An estimate is 
made which relates to the number of 
patents secured each year by inventors be- 
longing to their respective countries. 
Thus we have for England and colonies, 
790; Germany, 700; France, 400; Austria, 
200; Italy, 180; Hungary, 130; Switzer- 
land, 120; Belgium, 90; Denmark, 90; 
Sweden, 90; Spain, 35; Australia, 35 : 
Norway, 30; Portugal, 15, making a total 
of 4,915 patents taken out annually. 

C. L. DURAND. 

Paris, March 1. 

—__<-@-____. 
Commercial Day Programme 
National Electric Light 
Association. 

Thursday, May 21, has been set aside 
by President Dudley Farrand as “Com- 
mercial Day” for the National Electric 
Light Association Convention, which will 

be held in Chicago, Ill., May 19-22. 

The committee, composed of C. W. Lee, 
J. Robert Crouse, John F. Gilchrist, 
George Williams, Howard K. Mohr and 
Frank B. Rae, Jr., has been busily en- 
gaged in preparing the programme for 
the day. It is the purpose of the com- 
mittee to have the papers which will be 
presented consume the least possible time, 
the major portion of the two sessions be- 
ing devoted to discussion. The following 
is the programme as outlined by the com- 
mittee: 

COMMERCIAL DAY PROGRAMME. 

(1) Special Feature—Relationship be- 
tween the engineering and commercial 
departments, by a prominent electrical 
engincer. 

(2) Preparation for a Campaign— 
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(a) Field work and other essentials. 
(b) Analysis of customers’ accounts. (c) 
Proportion of lamp equivalents lost to 
lamps connected, showing percentage in 
cities of varied population. (d) Policy 
of handling complaints. (e) Policy of 
handling collections. 

(3) The Contract Agent and the 
Representative—(a) The contract agent 
—his possibilities. (b) The district 
representative—his possibilities. (c) The 
special representative—(1) The sign ex- 
pert. (2) The power expert. (3) The 
woman representative. (d) Solicitors’ 
meetings—their objects. 

(4) The Display Room—(a) Ap- 
pointments and methods. (b) Value of 
special demonstrations. (e) Value of 
electrical and food-show exhibits. 

(5) Advertising—(a) What is being 
done. (b) Why. (c) Results. 

(6) Publicity—(a) Methods to create 
proper public sentiment. (b) Dormant 
publicity opportunities of lighting com- 
panies. 

(7) Creating Demand for Electricity 
—(a) The creative principle. (b) Notable 
examples. (c) Stereopticon talk upon 
outline and sign lighting, showing prog- 
ress in large and small cities. 

(8) Evolution of New-Business Build- 
ing—(a) Examples of central stations 
that have continued methods during de- 


“pression. (b) Strong plea for the upkeep 


of commercial departments and advertis- 
ing. (c) Opportunities for creating busi- 
ness along existing lines. 

(9) The Electrical Contractor—Sym- 
posium: (a) What he is doing to assist 
in creating greater demands for electricity. 
(b) Specific examples. 

(10) Co-operative Commercialism, by 
J. Robert Crouse. : 

(11) Illuminating Engineering as a 
Commercial Factor, illustrated, by V. R. 
Lansingh. . 

(12) Report of Committee on Solicit- 
ors’ Hand-Book—Award of prizes offered 
by Co-operative Electrical Development 
Association. 


a” 


Oe 


Canadian Bell Telephone 
Meeting. 

At the annual meeting of the Canadian 
Bell Telephone Company Theodore N: 
Vail, president of the American Telephone 
and Telegraph Company, was elected a 
director. The president of the company 
announced that it expected to sell its Sas- 
katchewan and Alberta franchises and 
plant to the governments of those prov- 
inces, the same as it had sold the fran- 
chise in Manitoba. 
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SPRING CONSTRUCTION. 


Data Compiled from Reports Received from All Sections of the Country, Representing 
Work Actually in Hand or Definitely Contemplated During the Spring and 


OR some time we have been in re- 
F ceipt of inquiries concerning the 
state of many undertakings in the 
electrical field, and the thought has been 
expressed that construction work had 
dwindled to a very small amount, and 
that the market would experience a great- 
ly diminished demand, owing to the 
scarcity of new development. With the 
idea in mind of securing accurate and 
authentic data upon this subject, the 
editors of the ELECTRICAL Review have 
been seeking for information, and the 
following, gathered from direct reports 
from all sections of the country, is pre- 
sented as a conservative indication of the 
extent to which present work is being 


Summer of 1908. 


pushed, and the contemplated extensions 
and new undertakings that will be carried 
out during the spring and summer of 
1908. It is true that a number of large 
projects have curtailed their development, 
and that some of the more prominent 
public utilities corporations do not expect 
to do much development work this season, 
intensifying rather in the districts already 
covered by their distributing systems, but 
on the whole it can be honestly stated 
that the general note now is one of greater 
cheerfulness and confidence. A perusal of 
the advance information of a number of 
excellent contemporaries will reveal that 
since the first of the year there has been 
very little let-up outside of the systems 


owned by the big companies already re- 
ferred to. Then there are many enter- 
prises into which electrical apparatus will 
enter as an incidental, and this will ag- 
gregate a great purchasing power, but as 
this presentation is confined to strictly 
electrical undertakings, a discussion of 
them does not appear herein. It is also 
extremely likely that were it possible to 
make a complete listing the evidence of 
profitable development would be multi- 
plied enormously. In presenting the data . 
that follow the determination has been 
adhered to to publish only those state- 
ments which would bear substantiation 
and form a reliable guide to those inter- 
ested in knowing the facts. 


Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New York and Pennsylvania. 


DEXTER, ME. 

Extensive additions will be made to the 
system of the Ripley Telephone Com- 
pany. W. H. Farrar is president and 
manager. 

LEWISTON, ME. 

The Lewiston, Augusta & Waterville 
Street Railway Company will erect a 
transmission line from its plant, now 
under construction on the Sebasticook 
River, in Winslow, to Lewiston, a dis- 
tance of thirty-six miles. Franchises have 
been applied for in the towns of Vassal- 
boro, Sidney, Augusta, Manchester, West 
Gardiner and Litchfield. The company 
has taken a ninety-nine-year lease of the 
property and franchises of the Fort Hali- 
fax Power Company, which is building 
the power station in Winslow. 

PORTLAND, ME. 

Surveys have been completed by the 
Portland, Gray & Lewiston Electric Rail- 
way Company for a line between Port- 
land and Lewiston. John A. J ones, Lew- 
iston, Me., is chief engineer. 

PORTLAND, ME. 

The Hancock & Lake Linden Traction 
and Power Company has been organized 
at Portland for the purpose of construct- 
ing and operating railways. The officers 
are: J. E. Manter, Portland, president ; 
Clarence E. Eaton, Portland, treasurer. 


= CONCORD, N. H. 

The Concord Electric Company has de- 
cided to build a larger steam plant at 
Sewall’s Falls. The general plan will be 
to move the apparatus from the present 
Bridge street station to Sewall’s Falls, 
where it will be thoroughly overhauled 
before being put into service. The com- 
pany expects to begin active work on the 
construction of the building not later than 
May 1. 

WARREN, N. H. 

The Warren Water and Light Company 
has a present equipment of a thirty-horse- 
power water-wheel and a 100-kilowatt, 
2,300-volt, three-phase, sixty-cycle gener- 
ator. The company is installing a 150- 
horse-power engine and boiler to furnish 
power for a sawmill which has given the 
company a contract for 100 horse-power. 
The lighting load is about 500 sixteen- 
candle-power lamps at present. The plans 
of the company include the development 
of water-power privileges in the town of 
Wentworth, where there are two large 
ponds supplied by a drainage area of sev- 
enteen square miles. By means of a flume 
two miles long a head of 350 feet can be 
obtained and about 1,000 horse-power de- 
veloped for twenty-four hours per day. 
This power will be used in a combined 
pulp and electric plant until such time as 
all the electric power can be disposed of 


to individual customers. There is a good 
field here for motors, which will be sup- 
plied to customers within a radius of fif- 
teen miles of the plant. There are also 
several smal] towns where a good lighting 
load can be secured. The construction 
work will include a concrete dam and 
headworks, two miles of wood flume, about 
1,000 feet of steel flume, a power station 
and equipment, and between twelve and 
fifteen miles of high and low-tension line. 
Edgar T. Carbee is manager of the com- 
pany. 
RUTLAND, VT. 

The Rutland Railway, Light and Power 
Company contemplates extensive improve- 
ments in connection with its public serv- 
ice utilities. 

HAVERHILL, MASS. 

The Haverhill Electric Company has 
practically rebuilt its station within the 
past two years, and it intends to begin 
this spring to put underground all of its 
lines through the principal streets. The 
company will expend $150,000 in this 
work during the next two years. 

ORANGE, MASS. 

The Rodney Hunt Machine Company 
announces that a development of water 
power is under construction and a new dam 
is tobe built which will give an available 
head of twenty-five feet. A 100-kilowatt, 
2,300-volt, sixty-cycle alternator will be 
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installed, belted to a pair of twenty-one- 
inch Hunt-McCormick improved patent 
turbines. About 375 feet of five-foot 
penstock will be installed, which the com- 
pany will manufacture itself. All of the 
transmission equipment has not been con- 
tracted for, although the order for wire 
has been placed. 


HOLYOKE, MASS. 


It is understood that the American 
Writing Paper Company will build a new 
power-house in the near future to supply 
power to five of its factories at this place. 
The plant will be erected on the Con- 
necticut River, and will cost about $100,- 
000. 

PROVIDENCE, R. I. 


The Attleboro lines of the Providence 
Telephone Company are being improved 
and several new trunk lines will be added 
to the Attleboro station. A new system 
will be installed throughout the town and 
four trunk lines will be run to Provi- 
dence. There will also be additional lines 
to North Attleboro and Pawtucket. 


EAST WINDSOR, CT. 


The Windsorville & East Hartford 
Street Railway Company is undertaking 
the financing of its construction. The 
company’s charter gives it the right to 
operate in the towns of East Windsor, 
South Windsor and East Hartford. The 
capital stock is $500,000. 


ALBANY, N. Y. 


The United Traction Company is un- 
dertaking extensions in Upper Rensselaer, 
and it is also understood that the company 
will start work on a repair shop carly in 
the spring. 

BABYLON, N. Y. 

The South Shore Traction Company 
has accepted the franchise which was 
granted by the town board and the board 
of highway commissioners a few weeks 
ago. ‘Tis franchise is for ninety-nine 
years. It is understood that work on the 
construction of the line between Babylon 
and Amityville will commence very soon. 


BATH, N. Y. 
The Citizens’ Electric Service Company 


will build an electric light plant in Bath > 


to furnish current for Bath, Avoca, Sa- 
vona and Kanona. E. J. G. Tower is 
president of the company. 


FRANKLIN, N. Y. 


The Delaware & Otsego Light and 
Power Company is contemplating the ex- 
tension of its transmission lines to neigh- 
boring towns. The president is E. A. 
Mackey. 
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LIMA, N. Y. 


The Lima Honeoye Electric Light and 
Railroad Company expects to go ahead 
with the work of extending its line south 
twenty-six miles and eleven miles north 
to Rochester, and in connection with this 
extension expects to install a large natural 
vas-engine plant in the gas fields south 
of the town. E. D. Watkins is manager. 


ROCHESTER, N. Y. 


The Rochester, Scottsville & Caledonia 
Electric Railway Company has obtained 
franchises between Rochester, Caledonia, 
Le Roy, Perry, Castile and Portage, and 
also between Le Roy and Batavia. The 
total mileage will be about fifty-five to 
Portage Falls and a ten-mile branch to 
Batavia. It is probable that the power 
will be generated by gas engines, the sup- 
ply being taken from the Pavilion natural 
gas wells. ‘The scheme will be financed 
within a few months. D. S. Salyerds, of 
Scottsville, N. Y., is president of the com- 
pany, and Le Grand Brown, 16 State 
street, Rochester, is chief engineer. 


SODUS, N. Y. 


The Sodus Gas and Electric Light Com- 
pany has discontinued the use of its steam 
plant, and is connected with the Roches- 
ter Railway and Light Company through 
the Sodus substation of ithe Rochester & 
Sodus Bay Railway Company. The Sodus 
Gas and Electric Light Company is 
extending its lines to Webster and Sodus 
Point, taking on business in all interme- 
diate villages en route. It will cover a 
distance of thirty miles with a three-phase 
transmission line at 4,100 volts. Dupli- 
cate motor-driven sets will be installed at 
Ontario and Webster, all connected with 
the main transmission line, so that in case 
of accident in one town, power can be 
secured from the others in a few minutes. 
The company has franchises in all the 
towns, and the prospect for business is 
greater than it can handle for some time. 
Just now there is a question whether an 
independent pole line will be built or the 
poles of the trolley line utilized, but there 
seems to be little doubt about an inde- 
pendent line being built. The company 
has wire sufficient to build from Sodus to 
Williamson, a distance of seven miles, but 
the balance of the material for the trans- 
mission line has not yet been purchased. 
Street light petitions necessary in unin- 
corporated villages have been secured, and 
in Webster a contract is promised by the 
corporation. The company is being be- 
sicged by prospective customers, and with- 
in two years will have developed a re- 
markable field. 
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BROWNSVILLE, PA. 


The construction of the last link con- 
necting Connellsville, Pa., with Browns- 
ville is about to be started by the West 
Pennsylvania Railways Company. The 
construction will be done entirely by the 
company, under the supervision of the 
chief engineer, J. L. Fritsch, of Connells- 
ville. 


DANVILLE, PA. 

The Standard Electric Light Company 
is arranging to change its system from 
133 to sixty cycles. The superintendent 
of the company is George M. West. 

DONORA, PA. 
' The Donora & Leldora Street Railway 
Company will build an overhead line from 
Donora to Leldora, 3.3 miles. Right v: 
way has been obtained and surveys coni- 
pleted. The president is B. M. Hanı 
Pittsburg, Pa. 


ELLWOOD CITY, PA. 

A company has been formed and an ap- 
plication made for a charter to build an 
electric railway from Ellwood City 
through Burntown and Wurtemburg to 
Butler. ‘The incorporators are: J. T. 
Meckler, John M. Curry, J. N. Kirker and 
J. C. Keith, of Ellwood City. 

GETTYSBURG, PA. 

The Washington, Frederick & Gettys- 
burg Electrice Railway has ordered a new 
survey between Lewiston, Frederick and 
Thurmont. The directors are considering 
the adoption of the new route. 

IRWIN, PA. 

The Irwin & Herminie Street Railway 
Company has been chartered with a capi- 
tal of $35,000 to build a lina between 
Irwin and Herminie, a distance of five 
and one-half miles. Construction will be 
started at once. Holman B. Lynn, of 
Pittsburg, is president. 

JOHNSTOWN, PA. 

The Johnstown Passenger Railway 
Company plans extensive improvements 
for the coming season. G. Nelson Smith 
is chief engineer. 

MONONGAHELA, PA. 

The Monongahela & Carroll Street 
Railway Company, which has secured a 
franchise to build a street railway system 
in Monongahela, must complete the line 
within three years. E. B. Hartman, Jr.; 
W. D. McBryar, E. W. Marshall, W. S. 
Walsh and W. E. Walsh, all of Pittsburg, 
are interested. 

MOUNT JOY, PA. 

Right of way is being secured and sur- 
veys have been made for the Elizabeth- 
town and Florin Street Railway Company, 
The officers are: W. W. 
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Griest, Lancaster, Pa., president, and H. 
W. Crawford, chief engineer. 
PITTSBURG, PA. 

Thomas Fitzgerald is said to be at the 
head of a new company being organized 
to build an electric line between Clarks- 
burg, W. Va., and Pittsburg. It is pro- 
posed to begin actual construction work 


at once. 
POTTSTOWN, PA. 


It is understood that the Pottstown & 
Reading Street Railway Company is back 
of a project for a trolley extension to 
Linfield. Borough Surveyor R. E. Sha- 
ner has made the preliminary surveys, 
and it is proposed to begin operations on 
the construction during the coming sum- 


mer. 
ROYER, PA. 


The Morrison Cove Electric Light and 
Power Company will build a hydroelectric 
plant for supplying current to Martins- 
burg and Williamsburg. The resident 
engineer is Frank W. Moore, Indiana, Pa. 


Delaware, Maryland, Virginia, 


WILMINGTON, DEL. 

The West Chester & Wilmington Elec- 
tric Railway Company has been chartered 
in Pennsylvania and Delaware, and will 
build a line for seventeen miles connect- 
ing the borough of West Chester, Pa., 
with the city of Wilmington, Del. It is 
an air line due south from West Chester, 
entirely on private right of way, parallel 
to and adjoining the old concrete turn- 
pike, passing through some eight or ten 
villages, and through the richest and most 
fertile farming district in eastern Penn- 
sylvania. The roadbed will be graded to 
as near a steam road surface as possible, 
and standard railroad ties, seventy-pound 
T-rail and the most approved bonding will 
be used. The overhead work will be a 
Substantial, up-to-date bracket line, No. 
0000 copper wire being used, with suffi- 
cient feed wires to distribute the power to 
the end of the line without any heavy 
drop in voltage. A new power-house will 
be erected at Brandywine Summit, which 
is the central location of the road. Two 
500-kilowatt generators will be installed, 
connected to slow-speed Corliss engines, 
and an equipment of water-tube boilers 
will also be required. The power-house 
will be built of brick, and a car barn suf- 
ficient to house all of the rolling stock 
will be erected of steel frame with corru- 
gated iron roof and sides. The rolling 
stock will be double-truck, semi-converti- 
ble cars, and the company will also haul 
freight. Thomas E. O’Connell, Wilming- 
ton, Del., is president of the company. 
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SCRANTON, PA. 

The Chapman Lake Telephone Com- 
pany has been organized and has secured 
its charter. It is capitalized at $5,000. 
and proposes to operate lines through the 
adjacent counties. The directors of the 
company are: J. N. Graves, A. B. Win- 
ter, L. E. White, David White, Charles F. 
Baker and John M. Graves. 


SLATINGTON, PA. 

The Franklin & Towamensing Strect 
Railway Company has completed prelim- 
inary surveys and estimates and has se- 
cured most of the right of way for its 
proposed trolley line extending from 
Slatington to Bowmans. It expects to 
begin construction during the coming 
spring or the early part of the summer. 
The company has not yet appointed its 
chief engineer, and all information is fur- 
nished from, and attended to, by A. P. 
Berlin, president of the company. 
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SUNBURY, PA. 
The borough council has granted a fran- 
chise to the Sunbury & Selinsgrove Elec- 
tric Street Railway Company to operate 


its railway on certain streets in the bor- 


ough. 
YORK, PA. 


The York & Shrewsbury Electric Rail- 
way has begun the survey of its line, 


which will connect these two places. The . 


right of way has not been secured. The 
officers of the company are: D. B. Good- 
ling, president, Loganville, Pa.; J. H. 
Keller, secretary, Shrewsbury; S. M. 
Manifold, chief engineer, York. 


WEST NEWTON, PA. 


The West Newton Light, Heat and 
Power Company will develop a system to 
furnish electric light, heat and power. 
Manning Stires, Edward McSweeney and 
L. V. Sutton are the incorporators. 


West Virginia, North Carolina, South Carolina, Georgia and Florida. 


BALTIMORE, MD. 

A bill incorporating the Catoctin & Pen 
Mar Raiiway Company has been intro- 
duced in the Maryland House of Repre- 
sentatives by Mr. Anders, of Frederick 
County. The incorporators named in the 
bill are: H. M. Warrenfeltz, Albert L. 
Hauver, Dr. Alvey J. Smith, George R. 
Stottlemyer, Michael Klein, C. W. Blick- 
enstaff, J. D. English, G. O. Horne, I. A. 
Fox, W. B. Stottlemyer and J. W. Brown. 
The capital stock is to be $50,000, with 
the power of increasing it to $500,000. 
Authority is given to construct and oper- 
ate a railroad from Myersville, Frederick 
County, to Pen Mar, in Washington 
County. The company is empowered 


‘further to generate and sell electricity, 
and may combine with any other railroad. 


EASTON, MD. 

At a meeting on February 26 the city 
council passed a resolution to submit an 
ordinance to the voters to provide for the 
construction of a municipal electric light 
and power plant, and to provide for the 
issuance of coupon bonds of $30,000 to 
pay for the plant. A special election will 
be held on April 2, and if the vote is 
favorable, an annual tax sufficient to pay 
the interest and sinking fund allowance 
will be levied. 

HYATTSVILLE, MD. 

The Washington, Spa Springs & Gretta 
Electric Reiiway Company will erect a 
power-house at Beverly. B. J. Stephens, 
Hyattsville, is president, and Charles D. 
Eldridge, Myersville, is engineer. 


CHRISTIANSBURG, VA. 

The Montgomery Electrical Company, 
Incorporated, is a consolidation of the 
Grayson Islectric Corporation and the 
municipal lighting systems of Christians- 
burg and Cambria. It is the intention 
of the company to extend its lighting and 
power system in Christiansburg and Cam- 
bria and also to take its power into Au- 
burn, a small village about two miles from 
its pole line. The company is generating 
power at Grayson, and is installing an 
additional turbine for use during the peak 
of the load. It expects to install an elec- 
tric railway between Christiansburg and 
Cambria this year, and will have to install 
new machinery and another turbine. 

FREDERICKSBURG, VA. 

Application has been made for a char- 
ter by the Fredericksburg & Southern 
Railway Company. The charter author- 
izes the company to construct and operate 
an electric railway from a point near 
Ashland, in Hanover County, to Freder- 
icksburg and northwesterly, and also au- 
thorizes the running of a street railway 
in the city of Fredericksburg. The officers 
are: W. C. Whitney, president; E. J. 
Smith, vice-president; Alvin T. Embrey, 
secretary and treasurer. 

ONANCOCK, VA. 

The Accomac Traction and Power Com- 
pany expects to complete its surveys, plans 
and specifications in about five weeks. 
The road will carry both passengers and 
freight, and will be eight and one-half 
miles long, beginning at Onancock, Chia 


424 


Tazeley, Accomac C. H., to Metompkin 
Bay. Four-foot, eight and one-half-inch 
gauge standard railroad equipment will be 
used for the freight system, and for pas- 
senger transportation, electric motor cars. 
The electric system will consist of over- 
head construction. The power-house will 
be in the centre of the line, and will be 
equipped with two direct-connected en- 
gines and 150-kilowatt generators. The 
_ building will be of fireproof construction, 
and the track rails will be of standard 
sixty-pound section. The officers of the 
company are S. F. Rodgers, president; 
John H. Ayres, vice-president; John L. 
Waples, treasurer; T. W. Taylor, secre- 
tary, Onancock, Va. James D. Lalor, 
1330 Arch street, Philadelphia, Pa., is the 
architect and engineer. 


RICHMOND, VA. 

The city of Richmond contemplates 
converting an old water-power pump- 
house, which will be discontinued by the 
water department, into an electric light 
and power plant. The joint committee 
on water and electricity has awarded to 
E. W. Trafford, of Richmond, a contract 
for the preparation of plans, specifications 
and complete approximate estimates for 
the doing of this work. It has not been 
decided just when bids will be invited for 
the actual work. O. L. Horner is acting 
clerk of the joint committee on water and 
electricity. 

ROANOKE, VA. 

The Roanoke Railway and Electric 
Company has obtained a franchise from 
the city of Roanoke for an extension of 
its Belmont line in the southeast section 
of the city; also an extension of the 
Franklin Road line, and for a new line 
about one mile in length in the south- 
west section of the city. It is planned to 
do the work during the coming summer. 


FAIRMONT, W. VA. 

The sixteen-mile line of the Fairmont 
& Mannington Street Railway has been 
graded and a portion of the track laid. 
The complete survey has been made, cap- 
ital secured and right of way obtained. 
Thomas Fleming, Fairmont, is president, 
and S. Miller, Fairmont, chief engineer. 


dam and power-house. 
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ELKINS, W. VA. 

The Elkins Light and Power Company 
will build an electric light and power 
plant. The company is in the market 
for steam and electrical equipment. John 
T. Davis is president. 

MORGANTOWN, W. VA. 

The Morgantown & Dunkard Valley 

Electric Railway Company is working on 


its electric line from Morgantown to Star 


City, W. Va. W. W. Smith is secretary 


and treasurer. 


_ NORTH WILKESBORO, N. O. 
It is understood that the North Wilkes- 
boro Electric Light and Power Company 


is making extensive additions to its plant. 


L. F. Carleton is manager. 
SPARTANBURG, S. C. 
The Greenville & Spartanburg Electric 
Railway Company has been granted a 


charter and proposes io build an electric 
railway from Greenville to Spartanburg. 
The company will be capatalized at $100,- 
000. The incorporators are: O. K. Maul- 
din, H. H. Prince, A. A. Gates and C. C. 


Good. The president of the company is 


John C. Carey. 


ALBANY, GA. 
Plans and specifications have been pre- 
pared for the Albany Power and Manu- 
facturing Company for the development 


of about 10,000 horse-power at Porter 


Shoals, on Flint River, two miles from 
Albany, where it is planned to build a 
Bonds have been 
issued and right of way secured. S. D. 
Pickett is president and E. S. Killabrew, 


of Albany, is superintendent of the com- 
pany. 


ATLANTA, GA. 
The Atlanta & Carolina Railway Com- 
pany will carry on its construction this 
spring, the contract for which has been 


awarded to Cook & Laurie, of Montgom- . 
ery, Ala. James W. English, of Atlania, 


is president of the company. 


BRUNSWICK, GA. 7 
The City & Suburban Railway Com 


pany will actively undertake the construc- 


tion of its line under the franchise grant- 
ed to F. D. M. Strachan. Under the 
terms of the franchise the company is 
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given until January 1, 1909, to build the 
line. 
FITZGERALD, GA. 

The Fitzgerald & Ocilla Electric Rail- 
way and Power Company has secured 
right of way for a fourteen-mile road to 
be constructed between Fitzgerald and 
Ocilla. Surveys have not been made. 8. 
T. Holtzendorf, New York city, is presi- 
dent of the company. 

JESUP, GA. 

The Goose Creek Railway and Power 
Manufacturing Company has been formed 
with a capital of $300,000 for the pur- 
pose of developing water power for manu- 
facturing and industrial purposes. The 
company intends to build a street railway, 
and the promoters are: N. W. Whaley, 
F. E. Breen, S. E. Cohen, J. H. Wilkins, 
J. F. Breen, W. M. Roberson, J. T. Winn 
and D. N. Clark. 

MACON, GA. 

T'he Central Georgia Power Company 
plans to develop various water-power prop- 
erties on the Oconee, Ocmulgee and Flint 
rivers. It will probably have an eventual 
development of 150,000 horse-power. The 
president is W. J. Massee. 

MACON, GA. 

The city council has awarded franchises 
for fifty years to the Citizens’ Electric 
Company for a light plant in this city. 
The work is to begin not later than De- 
cember, 1908. The plant must cost at 
least $100,000, and the city is to receive 
one per cent of the gross earnings, com- 
mencing seven years from the beginning 
of operations. 


QUITMAN, GA. 

The Quitman, Thomasville & Valdosta 
Electric Stteet Railway and Power Com- 
pany has been granted a franchise and the 
exclusive right of the principal streets of 
the town. A. C. McLeod is president. 


ST. PETERSBURG, FLA. 

The telephone systems of Clearwater 
and Tarpon Springs have been purchased 
by A. P. Avery, Joseph Patton and H. B. 
Webster. These will be consolidated with 
the St. Petersburg system. Improve- 
ments and new lines are contemplated. 


Kentucky, Tennessee, Alabama, Mississippi, Louisiana, Texas, Arkansas and Oklahoma. 


LOUISVILLE, KY. 

The Louisville Lighting Company ad- 
vises that its present plans for extension 
contemplate the additional installation of 
five 600-horse-power boilers, which are 
under contract with the Babcock & Wilcox 
Company. The company has also con- 


structed a new turbine plant of 6,000 kilo- 
watts capacity, a mercury rectifier systen: 
of 2,400-light capacity for street lighting, 
and an electrical subway system. ‘There 
ig some other reconstruction still to be 
undertaken, but contracts for nearly all 
the work have been closed. 


PADUOAH, KY. 

The Paducah Southern Electric Rail- 
road Company has completed surveys for 
the proposed line from Paducah to May- 
field and Hickman, Ky. The contract for 
the construction work has been let to the 
Southern Construction Company. 
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VERSAILLES, KY. 

The Versailles Electric Light Company 
up to the present time has been furnish- 
ing a lighting circuit only, but beginning 
with May 1 a motor load is contemplated. 
Work has already commenced in the sta- 
tion to put the company in a position to 
carry a day load. 

_ KNOXVILLE, TENN. 

A water-power development is planned 
by the French Broad River Power Com- 
pany. A site on the French Broad River 
has been surveyed, and W. A. Boyce and 
associates are petitioning the city for 
franchises to supply Knoxville. 

BRIDGEPORT, ALA. 


A ten-year franchise has been granted 
to C. A. Sutliff, of South Pittsburg, 
Tenn., for operating an electric light and 
power system in Bridgeport; also for the 
construction of a street railway system. 
It is planned to construct an interurban 
system between Bridgeport, Ala., Copen- 
hagen, Richards City and South Pitts- 
burg, Tenn. 

CENTERVILLE, ALA. 


“The Cahaba Power Company plans to 
develop five water power properties rang- 
ing from 400 to 1,500 horse-power, on the 
Cahaba River. A plant will be built at 
Centerville, and electricity transmitted to 
various localities. The president of the 
company is H. E. Reynolds, and E. B. 
Kay, University, Ala., is engineer in 
charge. 

GUNTERSVILLE, ALA. 


The Guntersville Electric Light and 
Power Company will build an electric 
light plant. The power-house is estab- 
"lished but the machinery has not yet been 
purchased. The manager is V. V. Moore. 

MOBILE, ALA. 

An electric railway is being erected 
from Mobile to Citronclle. Right of way 
is being secured by C. A. Elkin, of Mo- 
bile. 

OXFORD, MISS. 

The contract for the machinery for the 
municipal electric light plant will be let 
about May 1. The contract for the con- 
struction of the building has already been 
let. J. R. Shinault is engincer and R. S. 
Adams, mayor. 

WAYNESBORO, MISS. 


A water power electric light plant will 
be built by the city. Twelve thousand 
dollars in bonds was recently voted for 
this enterprise. Plans and specifications 
will be drawn up, but it is not announced 
at what time bids will be asked. J. R. 
Huggins is town clerk. 
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COVINGTON, LA. 

The St. Tammany & New Orleans Rail- 
way and Ferry Company will carry out 
its own construction on a line eighteen 
miles long connecting Covington, Abita 
Springs and Mandeville, La. Material 
and equipment will be purchased shortly. 
Clay Riggs is president of the company. 

EUNICE, LA. 


The Eunice, Lafayette & Abbeyville 
Railroad Company will begin construction 
on its line in May. The line will be 
fifty-five miles long. The authorized 
capital of the company is $1,000,000. 
The officers are: James J. Lewis, Eunice, 
president; George A. Clark, Eunice, vice- 
president; C. D. Cafferty, Lafayette, sec- 
retary and treasurer. 

LECOMPTE, LA. 

Bids will be received at the office of J. 
R. Moore, mayor, until April 7, for the 
construction of an electric light plant. 
Plans and specifications are on file at the 
mayor’s office, at the office of A. B. Wood, 
5026 Prytania street, New Orleans, La., 
consulting engineer, and C. Scott Yeager, 
Alexandria, architect. 

MINDEN, LA. 

The city council has granted a fifty- 
year franchise to the Minden Traction 
Company. It is proposed to build and 
operate an electric railway. H. A. Davis 
and J. B. Story are the promoters. 

NEW ORLEANS, LA. 

The New Orleans & Sea Shore Air Line 
Railway Company has been organized 
with a capital of $1,000,000. It is the 
purpose of the company to build a rail- 
road from a point on the opposite side 
of the river in Jefferson parish to Grand 
Hill. The charter names A. Perrilliat, 
James W. Porch, William F. Pinkard, 
John H. Menge, Jr., and Honoré Dugas 
as the first board of directors. 

NEW ORLEANS, LA. 

New Orleans capitalists will build a 
million-dollar trolley line extending from 
New Iberia to Jeanerette. Bonds to the 
amount of $500,000 have already been 
issued, and work will begin within the 
next two weeks. The company is called 
the Bayou Teche Railway and Light Com- 
pany. The president is P. S. Schneider, 
New Orleans, and the secretary is H. R. 
Fine. Frank A. Daniels, vice-president 
of the Cosmopolitan Bank of New Or- 
leans, is also prominently identified with 
the enterprise. 

AMARILLO, TEX. 

The Amarillo Street Railway Company 
will install an electric light and power 
plant. The president is H. A. Nobles. 


. Rosen Heights, and Illinois parties. 
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AUSTIN, TEX. 


The Texas Union Traction Company, 
of Clarksville, Red River County, has 
been chartered with a capital stock of 
$2,000. It is the purpose of the company 
to construct extensive railway systems 
throughout Texas. The incorporators 
and directors of the corporation are: C. P. 
Moore and John T. Upchurch, of Long- 
fellow, Pecos County, and A. A. St. John, 
of El Paso. 

BROWNSVILLE, TEX. 


The Matamoras & Santa Cruz Interur- 
ban Railway, connecting Brownsville with 
Santa Cruz and Matamoras, Mexico, has 
been purchased by St. Louis capitalists. 
Henry W. Scott, Colonel Sam Fordyce. 
W. K. Bixby, Thomas West, Henry Haar- 
stick and Robert Brookings are the St. 
Louis backers of the syndicate which took 
over the property. The line will be con- 
verted into an electric system. 

CAMERON, TEX. 


The Southwestern Telephone Company 
is planning extensive improvements to its 
local system, and will install complete 
new equipment. 

CROCKETT, TEX. 

The Citizens’ Light and Ice Company 
will make extensive changes to its plant. 
changing over its wiring system. W. H. 
Brown is manager. 

FORT WORTH, TEX. 

The city council will probably enlarge 
the municipal electric light plant so as to 
furnish electrical energy for 900 addi- 
tional are lamps. New machinery will be 
installed at a cost of approximately 
$50,000. Samuel Davidson is city com- 
missioner. | 

FORT WORTIL, TEX. 

V. S. Wardlaw and associates of the 
North Fort Worth Ice and Cold Storage 
Company propose to install a lighting 
plant. Another company is being or- 
ganized, composed of J. H. Poulter, of 
It is 
expected that the council will grant fran- 
chises to both companics. 

GAINESVILLE, TEX. 

It is expected that work on the pro- 
posed Gainesville, Whitesboro & Sherman 
interurban railway will begin very soon. 
John King is president of the company. 

HOUSTON, TEX. 

The Home Telephone Company pro- 
poses the erection of a modern three-story 
brick structure and will commence work 
in the near future. The representatives 
are Reid & Slusher. | 

HOUSTON, TEX. 
The Houston Electric Company; has 


426 


been granted a franchise to build an ex- 
tension of its line to Harrisburg. The 
franchise provides that the road must be 
built and completed within nine months 
from the date of acceptance of the fran- 
chise. 

MARBLE FALLS, TEX. 

The Granite Manufacturing Company, 
of Dallas, Tex., has been incorporated 
with a capital of $500,000, and will build 
a dam across the Colorado River at Marble 
Falls. Power is to be transmitted in ter- 
ritory within a fifty-mile radius of the 
power system. A maximum development 
of about 10,000 kilowatts is to be utilized 
in units of 1,000 kilowatts each. Dwight 
F. Horton, of Houston, Tex., has been 
engaged as designing and constructing 
engineer. 

SAN ANGELO, TEX. 


Colonel J. H. Ransome has purchased 
a site for the location of the new power- 
house for the proposed street-car system. 
and it is said will begin work on the 
building at once. j 
SHERMAN, TEX. 


The city of Sherman is contemplating 
{he enlargement of its municipal electric 
lighting plant from its present capacity 
of eighty arc lamps to 200 arc lamps. 
The direct-current series arc system is 
operated at present and the plant merely 
supplies the street lighting. 
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FORT SMITH, ARK. 

The Fort Smith, Checotah & Shawnee 
Interurban Railway Company plans the 
beginning of actual construction work this 
year. The road will be 160 miles long. 
The capital stock is $500,000, and head- 
quarters are at Checotah. The president 
is R. B. Hutchinson. 


LITTLE ROCK, ARK. 

The Little Rock Railway and Electric 
Company will make improvements during 
the coming year. Last year the compa” 
spent $216,000 on street improvements. 
The officers of the company are: W. E. 
Heminway, president; Oscar Davis, vice- 
president; George B. Rose, secretary: 
D. A. Hegarty, treasurer and general man- 
ager. 

SPRINGDALE, ARK. 

An electric light plant will be installed 
by the Springdale Electric Light and 
Power Company. A franchise has been 
granted to M. C. and C. G. Martin, Cleve- 
land, Ohio. 


ARDMORE, OKLA. 

The Ardmore Ice, Light and Power 
Company will probably make extensive 
additions and improvements to its plant 
involving an expenditure of between $10.- 
000 and $50,000. H. E. Foster is man- 
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BARTLESVILLE, OKLA. 


The Bartlesville Electric Light and 
Power Company is installing a 400-horse- 
power water-tube boiler, and expects to 
also install a 200-kilowatt, 600-volt, rail- 
way generator with a 300-horse-power 
engine to furnish power for the interurban 
road now building. The company is sup- 
plying about 5,000 sixteen-candle-power 
lamps and sixty arc lamps, and business 
is growing steadily. 

GUTHRIE, OKLA. 

Plans are being formulated for the 
building of an interurban railway from 
Pauls Valley to Anadarko. A line will 
also be installed in Chickasha. Scott 


Jones, who has the backing of New York - 


capitalists, is promoting the scheme. 
MCALESTER, OKLA. 

William Busby, president of the Choc- 
taw Railway and Lighting Company, has 
recently taken possession of this property, 
and expects to build it up and make it 
first-class in every respect. A new Allis- 
Chalmers engine and a 500-kilowatt Bul- 


lock generator have just been: installed, 


and another 350-kilowatt unit has been 
contracted for. Two new passenger cars 
have been bought, and orders placed for 
two more. The distribution lines are hc- 
ing extended in the town, and the power- 
house is being overhauled. The total cost 
of the improvements under way will be 
$150,000. 


Ohio, Indiana, Iinois, Michigan, Wisconsin, Minnesota, Iowa, Missouri, South Dakota, Nebraska and Kansas. 


BELLEFONTAINE, OHIO. 

The Ohio Electric Railway Company 
will build three stations in Logan County. 
The first of these is already under con- 
struction. 

CLEVELAND, OHIO. 

The Lake Superior Railway Construc- 
tion Company announces that it will prob- 
ably put its line between Marquette and 
Negaunee, Mich., through this year. No 
decision has yet been made with regard to 
electrical apparatus. J. W. Barber is scc- 
retary of the company. 

DAYTON, OHIO. 

Albert Emanuel, secretary and treas- 
urer of the Dayton Street Railway Com- 
pany, announces that about eleven miles 
of construction will be undertaken at Day- 
ton this spring. 

ELYRIA, OHIO. 

It is probable that the Elyria Southern 
Railway will soon begin construction on 
its proposed line connecting Elyria, La 
(Grange, Spencer, West Salem, Ashland. 
Mansfield and Columbus. A power sta- 
(ion will be built at Elyria. The president 
of the company is Sumner D. Day. 


FINDLAY, OHIO. 

It is announced that the proposed elec- 
tric line between Findlay and Marion will 
be constructed this summer, and that 
grading will be commenced not later than 
April 1. Rolling stock for the new line 
has been contracted for. V. T. Spitler 
represents Philadelphia interests in pro 
moting the enterprise. 

LISBON, OHIO. 

Tt has been decided to electrify the en- 
tire line connecting New Galilee and Lis- 
bon of the Pittsburg, Lisbon & Western 
Railroad Company. A new line eight 
miles long, from Darlington, Pa., to East 
Liverpool, Ohio, will probably be con- 
structed. All but a small portion of the 
right of way has been secured, and the 
surveys are about completed. N. B. 
Billingsley, Lisbon, is president of the 
company. 

MILLERSBURG, OHIO. 

It is announced that work will soon 
commence on the Millersburg & Eastern 
Railroad Company’s system. The road 
will connect Millersburg, Willmot, Ber- 
lin Trail and Beach City, and will be 


about twenty-six miles long. D. S. Olm- 
stead is president. 
NEW BREMEN, OHIO. 

The village has purchased the electric 
light plant of the New Bremen Electric 
Light Company for $14,000. The village 
recently issued $20,000 in bonds for the 
purchase and rebuilding of the plant. 

NELSONVILLE, ONIO. 

The Nelsonville, Athens & Glouster 
Traction Company expects to begin con- 
struction work early in the spring. The 
company has been organized for the pur- 
pose of promoting the construction of an 
electric railway from Nelsonville through 
the adjacent counties. Franchises have 
heen secured in all the towns along the 
route. The company is capitalized at 
$10,000. L. F. Carpenter is president; 
Charles Tutt, general manager, and C. W. 
Juniper, secretary. 

RAVENNA, OHIO. | 

Construction work will be undertaken 
this spring by the Alliance & Mahoning 
Valley Railway Company on its line be- 
tween Ravenna and Warren, Ohio. J. W. 
Holcomb, of Cleveland, is_the promoter. 
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WEST MILTON, OHIO. 

No definite action has been taken in 
the matter of the construction of a water- 
power plant, except the purchase of an 
old water-power site which has not been 
developed up to its full capacity. The 
amount of work and the magnitude of the 
proposed plant will depend entirely upon 
the height of the dam. The interests 
having this development under way ex- 
pect to dispose of a large portion of their 
power in Dayton. L. A. Pearson is the 
principal party interested in the proposi- 
tion. 

WOOSTER, OHIO. 

The survey of the Massillon, Wooster 
& Mansfield Railway Company is about 
completed, and the company proposes to 
build an electric railway reaching Mas- 
sillon, Orrville, Wooster, Ashland and 
Mansfield. The capital stock is $10,000. 
The officers of the company are: C. V. 
Hard, president; M. I; Sawyer, vicc- 
president; E. S. Lendes, secretary, and N. 
Amster, treasurer. 


YOUNGSTOWN, OHIO. 

Work has been started on the new trac- 
tion link which is intended to connect the 
Pittsburg Railways Company’s lines with 
the Mahoning & Shenango Railway and 
Light Company by means of the Beaver 
Valley Traction Company’s lines. Pre- 
liminary surveys are now being made for 
the location of the road between Beaver 
Falls and the lower end of the Mahoning 
lines south of Newcastle. 


ANDERSON, IND. 

The Delaware & Madison Countics 
Telephone Company has decided to erect 
a new exchange building in Anderson. 
The cost of the building, exclusive of the 
equipment, will be about $25,000. George 
W. Beers, of Fort Wayne, Ind., is presi- 
dent of the company. 

BLOOMINGTON, IND. 

A franchise has heen granted to the 
Grand Central Traction Company, which 
proposes to build from Indianapolis to 
Evansville, Ind. The total length of the 
line will be 250 miles. W. D. Whitnev 
is president of the company and Will Dun- 
can, chief engineer. 

DECKER, IND. 

The Hydroelectric Company, of Vin- 
cennes, Ind., is preparing to develop water 
power on the White River near Decker. 
The preliminary plans and surveys have 
been made by H. von Schon, Detroit. 
Mich, 

EVANSVILLE, IND. 

The Vincennes & Eastern Traction 
Company, which operates a line from 
Evansville to Rockport, Ind., will build 
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a new line as far as Newburg, a distance 
of ter miles. The company has been 
using the line of the Evansville, Subur- 
ban & Newburg Traction Company as far 
as Newburg, and wishes to discontinue 
this arrangement. 

FRANKFORT, IND. 

The Frankfort, Delphi & Northern 
Traction Company intends to construct 
eleven miles of its road during the com- 
ing spring. The line will be twenty-eight 
miles long, and the company will require 
material for all overhead construction 
work and also electrical apparatus for the 
power-house, which will be operated by 
water power. W. H. Cohce is vice-presi- 
dent and general manager. 

FRANKFORT, IND. 

Articles of incorporation have been 
drawn up for the incorporation of the 
Tipton, Frankfort & Western Traction 
Company, which purposes building an in- 
terurban line connecting the above-named 
cities and also Colfax, Linden, Clark Hill. 
Thornton, Lafayette and Veedersburg. 


_ Arrangements for the survey of the line 


have been completed. J. C. Devar, of 
Indianapolis, will be chief consulting en- 
gineer. It is the intention of the com- 
pany to complete the preliminary surveys 
as rapidly as possible and begin at once 
the construction of the roadbed. Those 
interested in the line are: J. M. Em- 
mons, Richmond; Judge J. V. Kent and 
J. M. Gapen, Frankfort; D. W. Bolen, of 
Indianapolis, and E..B. Swift, of Ko- 


komo. 
INDIANAPOLIS, IND. 


The Indianapolis & South Bend Trac- 
tion Company has filed articles of incor- 
poration with a capital stock of $10,000. 
The company proposes to construct and 
operate an extensive street and interurban 
railway system. i i 

INDIANAPOLIS, IND. 

The Indianapolis-Cairo Traction Com- 
pany has been incorporated to construct 
and operate an electric railway from In- 
dianapolis to Cairo, TI. The authorized 
capital stock is $10,000,000. The com- 
pany has taken over the Wel River 
Railroad Company, its right of way, and 
grade construction for a steam road. It 
is understood that arrangements have 
been made to finance the enterprise. The 
president is A. L. Hassler, of York, Pa. 


MADISON, IND. 

The Cincinnati, Madison & Western 
Traction Company announces that the line 
has recently been incorporated and sur- 
veys will be made at once and franchises 
secured between and including Scottsburg 
and Madison, Ind. Parties interested in 
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the Indianapolis & Louisville Traction 
Company are behind the new project, and 
it is believed that a portion of the pro- 
posed system mentioned above will be 
built during the present season. The 
Tennis Company, of Louisville, Ky., 
Charles C. Tennis, president, is also in- 
terested in the new line. 
MILLER, IND. 

The town board of Miller has granted 
former Senator T. E. Bell, of Hammond. 
an electric light and gas franchise to run 
for twenty-five years. Both plants must 
be in operation within a year. 

MOORESVILLE, IND. 

The Mutual Telephone Company, of 
Mooresville, has been incorporated with 
a capital stock of $7,000. It is proposed 
to construct a telephone system in that 
city. The directors are: J. W. York, 
J. W. Miles, Oscar Robbins, Elis Stone 
and R. D. Sellers. : 

NEW MARION, IND. 

The New Marion & Holton Telephone 
Company is in the market for material 
and labor for the construction of a new 
telephone system. J. N. Hess is presi- 
dent. 

PAOLI, IND. 

The town trustees have purchased the 
plant of the local electric light company. 
and bonds calling for $8,000 have been 
sold, the money to be used in improving 
the plant and enlarging its capacity. 

SCOTTSBURG, IND. 

The Cincinnati, Madison & Western 
Traction Company proposes to build an 
interurban electric railway from Scotts- 
burg through Scott and Jefferson counties 
to Madison and through Switzerland, Rip- 
ley, Ohio and Dearborn counties to the 
Ohio and Indiana state line, thence 
through Hamilton County, Ohio, to Cin- 
Ginnati. Branch lines will also be built. 
The directors are: John E. Greeley, 
Louisville, Ky.; Samuel D. Miller, George 
B. Gaston, George N. Owen. 

SOUTH BEND, IND. 

The Kalamazoo, Elkhart & South Bend 
Traction Company has secured its right 
of way and franchises for a seventy-three- 
mile electric line. A. D. Harris is presi- 
dent of the company. 

VINCENNES, IND. 

The directors of the Evansville, Mount 
Carmel & Olney Interurban Company, at 
a recent conference, discussed plans re- 
lating to the financing and construction 


of the new road. 
VINCENNES, IND. 


An issue of $100,000 stock of the Vin- 
cennes Traction and Light Company has 
been authorized for improvements. This 
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includes the extension of the line to South 

Vincennes and the double-tracking of the 

system in Vincennes. George E. Henry 

is vice-president and general manager. 
TERRE HAUTE, IND. 

It is announced that the proposed 
Indianapolis - Bloomington - Evansville - 
Terre Haute interurban will be built this 
summer, and that the capital for the 
project hasbeen obtained. Both passen- 


ger and freight service will be maintained. . 


Parties interested in the Grand Central 
Traction Company, of Indianapolis, are 
behind the project. 

WINONA LAKE, IND. 

The Winona Interurban Railway Com- 
pany has completed surveys, and right of 
way and capital for construction are 
partly secured. H. H. Murray, Winona 
Lake, is chief engineer. 7 

_ BELLEVILLE, ILL. 

A license has been issued to the Red 
Bud & Belleville Interurban Railway 
Company to construct an interurban line 
through Randolph, Monroe and St. Clair 
counties. The incorporators and directors 
_ are: Conrad Becker, Charles Smith, Her- 
man Schryver, Red Bud; John Keller, 
Hecker, and John A. Gundlach, Belle- 
ville. . 

BLOOMINGTON, ILL. 

As the result of a recent conference 
between H. A. Fisher, president of the 
Joliet & Southern Traction Company, 
and F. E. Fisher, manager of the system, 
with directors of the Bloomington, Pon- 
tiac & Joliet Electric Railway, which is 
controlled by the Joliet & Southern, it 
has been definitely decided that the work 
of constructing the line south from Pon- 
tiac, on the way to Bloomington, will be 
begun this spring. Construction work 
on other extensions will also be under- 
taken, the cost to reach a quarter of » 
million dollars. | 

CARLISLE, ILL. 

The citizens have voted to make exten- 
sions and improvements to the electric 
light plant and waterworks system, in- 
volving an expenditure of about $30,000. 

CHARLESTON, ILL. 

Right of way and franchises are being 
secured by the Mattoon, Shelbyville, Pana 
& Hillsboro Railway Company. A con- 
tract will be let for a sixty-eight-mile in- 
terurban line from Mattoon to Hillsboro, 
IN. W. R. Patton is president and I. B. 
Craig secretary of the company. 

GALESBURG, ILL. 

New toll lines and other connections 
will be undertaken by the Galesburg Tele- 
phone Company this spring. The com- 
pany also contemplates a connection with 
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St. Louis. Thirty thousand dollars has 
been appropriated for the extension work. 
GOLCONDA, ILL. 

The Golconda Light and Water Com- 
pany has been incorporated with a capital 
of $12,000, to operate a combined electric 
light and water plant at Golconda. The 
incorporators are: J. O. Williamson, R. H. 
Williamson and R. Gilbert. 

HAMPSHIRE, ILL. 

Louis Koth has purchased the munic- 
ipal electric light plant and will operate 
it under the name of the Hampshire Elec- 
tric Light Company. It is understood 


that a new power-house will be built this - 


spring. 
SAVANNA, ILL. 


A road has been in contemplation for 
this city for the last three years, and right 
of way has been picked out and estimates 
secured for the construction of the road 
and earnings, and data tabulated with 
regard to passenger and freight traffic. 
Negotiations have also been undertaken 
looking to the selling of bonds for the 
construction of the road, which will paral- 
lel some of the steam roads already estab- 
lished and cut across some good farming 
country, thus giving the road a large 
traffic both in passengers and freight. It 
will connect with another road going to 
Chicago and with other electric roads go- 
ing to large cities. Frank Zinnel is the 
principal party interested in the proposi- 
tion. 

SILVIS, ILL. 

The United Light and Power Company 
has been incorporated under the laws of 
Ilinois for $60,000, and has secured fran- 
chises in East Moline, Silvis and Water- 
town. A central plant will be installed 
for the three towns, and work will com- 
mence about May 1. The company is in 
the market for complete equipments for 
this plant; including engines, boilers, gen- 
erators, line equipment, etc., to carry the 
following load: Forty street arc lights, 
twenty commercial are lights, 2,000 six- 
teen-candle-power incandescent lights. 
W. H. Downing is the principal party. 

SPRINGFIELD, ILL. 

An electric railway between Springfield, 
Beardstown, Petersburg and Quincy is 
proposed by the Springfield, Beardstown 
& Quincy Railway Company. H. H. 
Colby is president. 

SPRINGFIELD, ILL. 

The Springfield Consolidated Railway 
Company will complete the new car barn 
started last vear and rebuild about twe 
miles of track on streets that will be paved 
during the coming year. The company 
states that it will not buy any electrical 
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machinery this year, although it had in- 
tended to install a 1,500-kilowatt turbine. 
Emil G. Schmidt is vice-president and 
general manager. 

SPRINGFIELD, ILL. 

The Mississippi Valléy Interurban Rail- 
way Company ‘has been organized to build 
from Springfield, the state capital, to six- 
teen county seats. This summer the com- 
pany expects to fill the gap between 
Rochester and Butler, as the road is now 
being built from each end, out of Spring- 
field south and Hillsboro north. At pres- 


ent the company is taking power in each . 


county seat from local power-houses. The 

company is buying new cars and other 

equipment. John E. Melick is president. 
WOODSTOCK, ILL. 

Plans are being developed for building 
the Woodstock, Marengo, Genoa & Syca- 
more Electric Railway. The secretary of 
the company is Charles A. Spenny, of 
Chicago. : 

BERRIEN SPRINGS, MICH. 

The Berrien Springs Power and Elec- 

tric Company,. which is building a large 


` dam in the St, Joseph River, announces 


that the company has secured all rights 

for the construction of another dam in the 

St. Joseph River at Bertrand. Work will 

commence on this dam as soon as the 

Berrien Springs dam is completed. F. A. 

Bryan is vice-president of the company. 
CALUMET, MICH.. 

The Calumet & Lac la Belle Traction 
and Power Company will build a ten-and- 
one-quarter-mile line. Surveys have been 
completed and right of way obtained. 
H. J. Vivian is president. 

DUNDEE, MICH. 

Edmond Dill and associates have been 
granted a thirty-year franchise for an 
electric railway. The track must be laid 
through the village within three years. 

GREENVILLE, MICH. 

The common council has granted a ten- 
year franchise to R. J. Tower, who is to 
construct and install an electric light and 
power plant which is to run twenty-four 
hours per day, and must be in operation 
by January 1, 1909. 

HOUGHTON, MICH. 

The Houghton County Street Railway 
Company will build sixteen miles of ex- 
tension to its present railway system. Ten 
miles of this will be between Houghton 
and Painesdale, and the remainder be- 
tween Wolverine and Mohawk. These ex- 
tensions will conform very nearly to the 
company’s present construction, and will 
operate at 600 volts direct current. It Is 
also the company’s intention to build a 
new substation at Laurium. This substa- 
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tion will be used for supplying power for 
both lighting and traction purposes for 
the Calumet division of the system. The 
immediate capacity of this station will be 
about 2,400 kilowatts, with provision for 
extension, and the station will be modern 
in every respect. Eleven-thousand-volt 
motor-generator sets are to be used in this 
station for supplying power to the rail- 
way from the company’s high-tension 
transmission lines. W. H. McGrath is 
manager of the company. 
OWOSSO, MICH. 


The Owosso Light and Power Company 
will construct a dam twenty-four feet high 
and 800 feet long on the Shiawassee 
River. The plant will furnish energy for 
operating the proposed Grand Rapids- 
Pontiac electric railway. E. M. Hopkins, 
of Detroit, is president of the company. 

PELLSTON, MICH. 


The Pellston Light and Power Com- 
pany will build a plant on the Escanaba 
River. Considerable material will be re- 
quired. F. E. Hatch is the engineer. 

TRENTON, MICH. 


The Washtenaw Light and Power Com- 
pany has purchased the local electric light 
plant and secured a thirty-year franchise 
from the township board to erect a trans- 
mission line over any route desired. The 
company intends to extend its transmis- 
sion line from Ypsilanti to Trenton and 
supply villages along its line. 

UTICA, MICH. 


The Utica Electric and Water Company 
has just finished the installation of a 200- 
kilowatt hydroelectric plant, and will in- 
stall another 300-kilowatt unit next sea- 
son. The company has an eighty-one-foot 
head, and can develop a minimum of 1,500 
horse-power. Charles A. Ward is presi- 


dent. 
CASHTON, WIS. 


The citizens have voted to issue $15,000 
in bonds for the construction of a munic- 
ipal electric light plant. An old mill 
property will be purchased and fitted up 
aS a power plant. 


MILWAUKEE, WIS. 

It is understood that the Wisconsin 
Telephone Company will carry on exten- 
sive betterments and improvements dur- 
ing 1908. A large portion of the money 
appropriated for this extension will be 
expended in lengthening the toll lines in 
the northern part of the state. The presi- 
dent of the company is Alonzo Burt. 

OCONTO FALLS, WIS. 

The Falls Manufacturing Company an- 
nounces that it is getting along very well 
with its buildings, and has purchased 
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nearly all its electrical equipment. It 
expects to get the plant started about May 
1. J. H. Delbridge is secretary and man- 
ager. 

SHEBOYGAN FALLS, WIS. 

The present plant at Sheboygan Falls 
is operated by private parties whose pres- 
ent franchise expired on March 8. There 
are twenty-five street arc lights and a 
number of private installations. A re- 
quest has been made for a new franchise 
to extend for twenty-five years. J. H. 
James is the village clerk. 


WAUSAU, WIS. 


Negotiations for the purchase of the 
Wausau Electric Company’s plant by the 
Wausau Street Railroad Company are 
under way. The railroad company is also 
negotiating for the purchase of a water 
power at Mosinee. It is the intention of 
the company to erect a power-house and 
transmit power to Wausau manufacturers. 


ALEXANDRIA, MINN. 


Concerning improvements to the munic- 
ipal electric light plant, the requirements 
in electrical apparatus have not been de- 
cided upon as yet, but it is the intention 
to install new engines and generators of 
about 200 kilowatts capacity. C. A. John- 
son is the superintendent. 


CROOKSTON, MINN. 


Considerable interest is being manifest- 
ed in the surveys and operations of the 
United States Government, looking to the 
improvement of the Red River for navi- 
gation and the regulation of the flow of 
water by a system of reservoirs. The po- 
ple on each side of the river in Red River 
Valley, which extends north and south 
from Lake Traverse to St. Vincent, on 
the boundary line, a distance of 200 miles, 
and extending into Minnesota and North 
Dakota, are watching this work with great 
eagerness. The foot of the Goose Rapids 
is at the mouth of Sandhill River, near 
Climax, Minn., and it is probably at this 
point that the greatest power development 
would be located, as the Goose Rapids ex- 
tend up-stream about twelve miles to the 
mouth of Goose River, near Caledonia, 
N. D. There is sufficient fall in the river 
between these points to produce a large 
quantity of power, and owing to its central 
location, a very good demand for power 
would be provided. The matter is being 
taken up very vigorously by Elias Steener- 
son, Crookston, Minn.; K. S. Aaker, Cli- 
max, Minn.; Ole Rauk and S. Knutson, 
Belmont, N. D. Application is being 
made to the Secretary of War to secure 
data, and the practicability of the project 
will be demonstrated at an early date. 
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MINNEAPOLIS, MINN. 

The Twin City Rapid Transit Company 
is equipping a new water-power station 
with electrical machinery, to be used in 
supplying power for the street railway 
system. This plant will have 9,000 kilo- 
watts, generating machinery, the power to 
be generated at 13,200 volts, three-phase, 
thirty-five cycles. The Twin City Rapid 
Transit Company will also install two 
1,500-kilowatt rotary converters in sub- 
stations, together with additional con- 
duits, transmission cable, distributing 
cable and overhead wires. One of these 
machines will go into a new substation 
which will be built early in the season. 
This will be of concrete and brick. The 
main dimensions will be forty-seven fect 
ten inches by forty-four feet five inches, 
and thirty feet high. 


ALBIA, IOWA. 


The Albia Interurban Railway Com- 
pany has completed its surveys for the 
line from Albia to Hiteman, seven miles 
long. Contracts are about to be let. J. P. 
Reese is president; C. B. Judd, chief en- 
gineer, and W. E. Gout, superintendent. 


CLINTON, IOWA. 


The Central Railway Company an- 
nounces that surveys have been made for 
tts eighty-seven-mile road running from 

ae : 
Clinton to Dubuque. RB. Franklin, Phila- 
delphia, is engineer. 


CLINTON, IOWA. 


It is announced that the Iowa Tele- 
phone Company will expend $175,000 in 
Clinton, where the council has passed an 
ordinance requiring the placing under- 
ground of all telephone lines. 


DES MOINES, IOWA. 

The Des Moines, Winterset & Creston 
Interurban Railway Company has secured 
practically all of its right of way, and the 
officers of the company are engaged in 
securing stock subscriptions along the 
proposed route. A. E. Parks, of Des 
Moines, is the promoter. 


FORT DODGE, IOWA. 

The Spirit Lake, Emmetsburg & Fort 
Dodge Railroad Company expects to let 
construction contracts about May 1. The 
greater part of the right-of way has been 
secured and a survey has been made. The 
road will be 110 miles long. T. F. Mc- 
Cartan, Pocahontas, is president. 


GRISWOLD, IOWA. 
The Griswold Light and Power Com- 
pany has been granted a franchise to con- 
struct and maintain an-electric light 
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plant. The proposed plant will cost about 
$300,000. R. C. Prather and J. M. Mc- 
Avoy are interested in the enterprise. 


KEOKUK, IOWA. 

Preliminary surveys have been com- 
pleted for the Keokuk & Columbus Junc- 
tion Transit Company for a road between 
Keokuk and Columbus Junction. The 
line will be seventy-five miles in length. 
The officers are: J. E. Peterson, presi- 
dent, New London; D. B. Hamill, vice- 
president; Theodore A. Craig, secretary ; 
Tra W. Willis, treasurer, all of Keokuk. 


QUASQUETON, IOWA. 


The Jowa & Northwestern, a proposed 
electric line, has secured long-term fran- 
chises for the operation of an electric light 
and water plant at Quasqueton. The elec- 
tric line will be built early in the spring 
and the light plant shortly after the road 
reaches the town. 


SAO CITY, IOWA. 


Preliminary steps have been taken for 
a proposed extension of the interurban 
railway from Perry to Sioux City. Dead- 
ing citizens of Lake City, Sae City and 
Storm Lake held a meeting in Sac City 
on February 20, and effected an organiza- 
tion. The officers are: S. M. Elwood, 
president; H. M. Miller, vice-president : 
A. O. Anderson, secretary; E. N. Baily. 
treasurer. 


FARMINGTON, MO. 


The city will construct a municipal elec- 
tric light plant to cost about $25,000. 
Thomas B. Carter is engineer and S. Ju. 
Asbury city clerk. 


FERGUSON, MO. 


A company to be known as the Fergu- 
son Electric Supply Company has been 
formed and will build an electric light 
plant to supply Ferguson. J. G. Cabanne 
is undertaking the development. 


KANSAS CITY, MO. 


The Pueblo & Arkansas Valley Elec- 
tric Railway Company will build an elec- 
tric road from Pueblo to Rocky Ford, 
Col.. a distance of fifty-five miles. The 
first thirty-five miles have been surveyed, 
most of the right of way secured, and a 
franchise granted on the streets of Pueblo. 
While it is contemplated to begin actual 
construction by April 1, this may be de- 
laved a short time. However, it is ex- 
pected to build that portion of the line in 
the city of Pueblo very soon. This will 
consist of three miles of construction, and 
as conditions improve the line will be 
extended. The power for the first sixteen 
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miles of the line will be secured from the 
Pueblo & Suburban Traction and Light- 
ing Company. The requirements in elec- 
trical apparatus for the present will con- 


sist only of three combination cars and 
the overhead material. N. Douthitt, Kan- 


sas City, Mo., is president of the company. 


NEVADA, MO. 


Surveys have been completed for the 
Kansas City & Springfield Southern Rail- 
way, which proposes the building of an 
electric railway between Nevada and 
Springfield, with a branch line to Car- 
thage. The total length of the line, in- 
cluding sidings, will be 140 miles. W. B. 
Forsyth is president of the company. 
C. C. McFann, Nevada, is gencral man- 
ager. 


ST. JOSEPH, MO. 


The Missouri Valley Traction Company 
proposes to build an electric railway from 
St. Joseph, Mo., to Excelsior Springs, and 
also a branch line from Lathrop to Mir- 
abile, a total of sixty-five miles. Prelim- 
inary work has been undertaken. Thomas 
B. Campbell is president, and C. W. 
Campbell, Board of Trade Building, St. 
Joseph, Mo., is chief enginccr. 


ST. LOUIS, MO. 


The St. Louis, Montesano & Southern 
Railway Company, which is constructing 
an electric line from St. Louis to Montc- 
sano Park, has bought a large tract of 
land, where a station and arcade will be 
erected at a cost of $40,000. Charles W. 
Gutke is president of the company. 


VEBLEN, S. D. 


The Veblen Traction Company, which 
was incorporated recently to build an elec- 
tric railway between Lidgerwood, N. D., 
and Veblen, S. D., will begin construction 
work this spring. The railway will be 
about thirty miles long, and the company 
will probably use the overhead trolley. 
The company is capitalized at $500,000 
and the officers are: B. P. Hammersbach, 
Veblen, president; E. A. Movius, Lidger- 
wood, vice-president; J. B. Holsey, Veb- 
len, secretary; George F. Anderson, Veb- 
len, treasurer. 


FAIRBURY, NEB. 


The Fairbury Independent Telephone 
Company will expend about $20,000 in 
improvements this year. A two-storv 
brick building will be constructed, and 
new equipment will be installed. Con- 
siderable extension will also be made in 
the rural party-line service. C. W. Bart- 
lett is manager of the company. 
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" NELIGH, NEB. 

There is not much definite information 
available concerning the Long Pine plant 
which will be erected near Neligh, Neb. 
Ira Hewitt is the party most interested, 
and states that the plant will operate 
night and day for both light and power. 
A dam thirty feet high will be built of 
concrete and earth. The plant will be 
erected on Pine Creek, a rapid-flowing 
stream which will have a head giving 150 
horse-power per hour on a twenty-four- 
hour basis. It is expected that a three- 
phase, 2,200-volt generator will be in- 
stalled, the circuit running to Long Pine, 
where the current will be stepped up to 
11,000 volts for Ainsworth and Bassctt, 
both circuits being about eight miles long. 
Construction work will begin in the near 
future. 


OMAHA, NEB. 


It is expected that contracts for grading 
and track material will be awarded by the 
Omaha Central Railway Company. The 
proposed railway will extend from Hast- 
ings to Omaha, and is about 159 miles 
long. The president of the company 1s 
H. C. Long, of Boston, Mass. The gen- 
eral manager is J. C. Becker, of Hastings. 


PLATTSMOUTH, NEB. 


The Plattsmouth Telephone Company 
has decided to commence work on the con- 
struction of new long-distance toll lines 
into Omaha and also to establish ex- 
changes at Alvo and Murdock. 


HERINGTON, KAN. 

The Ierington water and light com- 
mission has awarded a contract to the 
Squire Electric Company, of Kansas City, 
Mo., for the construction of an electric 
light plant and waterworks, as follows: 
Brick power-house, two tubular boilers, 
heater and feed pumps; one 150-kilowatt, 
2,300-volt, sixty-cyele, three-phase gener- 
ator direct-connected to a four-valve en- 
gine; one three-panel switchboard, one 
500-gallon compound pump, one 750-gal- 
lon fire pump, 70,000-gallon water tank, 
and a 120-foot tower; concrete reservoir, 
three wells, one air-compressor, forty-six 
series arc lamps with constant-current 
transformers and regulators, and all neces- 
sary piping, water mains, ete. C. E. 
Stromquist is superintendent. 


MANHATTAN, KAN. 

The preliminary survey for the route 
of the Kansas, Southwestern & Gulf Rail- 
way has been completed from Westmorc- 
land to Manhattan. The road will be 
permanently locatedsim about two weeks, 
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and construction will begin in May. O. J. 
Collman is general manager of the com- 


any. , 
p OPOLIS, KAN. 


The town of Opolis has decided to con- 
struct an electric light plant at a cost of 
$3,000. The engineer is James Denton. 

TOPEKA, KAN. 
The Topeka Railway Company advises 


BUTTE, MONT. 


The Montana Independent Telephone 
Company contemplates the following ex- 
tensions during the present year: There 
will be new exchanges built at Anaconda, 
Helena and Great Falls, and possibly some 
intermediate points. Fireproof buildings 
will be erected ať Helena and Great Falls, 
and toll lines will be constructed as fol- 
lows: Butte to Logan, seventy miles; 
Butte to Anaconda, thirty miles; Butte to 
Helena, seventy miles; Helena to Great 
Falls, 120 miles. The toll lines will be 
of standard construction, equipped with 
copper circuits. The construction of the 
Helena exchange will include considerable 
underground work. Thaddeus S. Lane is 
managing director of the company. 


HARLOWTOWN, MONT. 


The Harlowtown Light and Water 
Company, which has been recently incor- 
porated, will undertake the construction 
of a water and light system to cost about 
$30,000. The secretary is L. D. Glenn. 


HELENA, MONT. 


The Capital City Improvement Com- 
pany expects to proceed, within the next 
few months, with the construction of a 
inulticellular concrete-steel dam of ap- 
proximately 120 feet head on the Missouri 
River in the vicinity of Helena. The 
dam will develop approximately 30,000 
horse-power for transmission at 70,000 
volts. There will also be built about 
forty-five miles of 7%0,000-volt, three- 
phase transmission line. M. H. Gerry, 
Jr., is general manager of the company. 


MISSOULA, MONT. 


The Missoula & Bitter Root Traction 
Company has completed its survey for the 
proposed road between Missoula, Stevens- 
ville, Corvallis and Hamilton, a distance 
of about forty-two miles. The larger por- 
tion of the right of way has been donated. 
F. 0. Lewis, of Stevensville, is secretary 
and treasurer, 
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that it will erect this spring a steel via- 
duct crossing the Atchison, Topeka & 
Santa Fé Railroad at Branner street. ‘The 
viaduct is to be approximately 1,400 fect 
long. The company will build about one 
mile of new track and one mile of new 
second track, in addition to a large amount 
of new paving. A. M. Patten is general 
superintendent. 


CASPER, WYO. 


The Casper Electric Light Company 
will probably rebuild entirely its plant 
and increase its capacity. The treasurer 
and manager is Nathan C. Johnson. 


AGUILAR, COL. 


The Hawkins & Barnett Machine Com- 
pany, of Trinidad, has been granted a 
franchise to supply electrical energy in 
Aguilar. The company is to begin the 
construction of a plant to meet the local 
needs and also to supply current for ad- 
jacent coal mines. ‘The estimated cost 
will be $25,000. 


COLORADO SPRINGS, COL. 


It is announced that work will com- 
mence at once on the construction of the 
proposed electric railway of the Manitou 
& Crystal Park Railway Company from 
Manitou to Crystal Park. It is estimated 
that the road will cost $500,000. J. K. 
Vannatta is president of the company. 


DENVER, COL. 

A company to be known as the Roch 
Mountain Hydroclectrie Company, with 
a capital of $2,000,000, has been incor- 
porated in Denver by Frank N. Gay, for- 
merly attorney-general of Kansas, and 
other capitalists. The company is to con- 
struct reservoirs in Boulder County for 
power and irrigation purposes. 


DENVER, COL. 

The Fruita Land and Power Company 
has been incorporated and partly financed 
with a $1,500,000 capital to construct an 
electric railway from Debeque to Fruita, 
a distance of forty miles. A power plant 
will be built on Grand River. The com- 
pany will also lay out an irrigation sys- 
tem. Horace K. Devereaux, of Colorado 
Springs, is president. 


PRESCOTT, ARIZ. 

The Arizona Power Company has com- 
pleted plans for the construction of a 
hydroelectric plant on Fossil Creek Falls, 
fifty miles from Prescott. R. L. Masson 
is electrical engineer. 
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TOPEKA, KAN. 

Application was made on Febryary 29 
for a charter for an electric railway bc- 
tween Kansas City, Mo., and ‘Topeka, 
Kan. The capital is placed at $10,000,- 
000. E. M. Lambkin has paid $5,000 in 
charter fees, although the charter has not 
yet been granted. Mr. Lambkin repre- 
sents European capitalists. 


Wyoming, Colorado, Arizona, Utah, Nevada, Idaho, Washington, Oregon, California, and Ontario, Canada. 


SOLOMONSVILLE, ARIZ. 


C. B. Jameson will install a power plant 
at either Safford or Thatcher and erect a 
transmission line to Safford and Pima. 
He is also negotiating with the towns of 
Safford, Thatcher and Pima for franchises 
to use the streets of these towns. 


OGDEN, UTAH. 


It is understood that plans for the eree- 
tion of a power plant at Devil’s Gate, in 
Weber Canyon, have been completed. 
Work will begin early in the spring. 
Power lines will be run from the plant 
to Ogden and Salt Lake Citv. It is un- 
derstood that officials of the Utah Light 
and Railway Company are behind the 
project. The plant will cost $350,000. 
Joseph S. Wells, Salt Lake City, Utah, is 


manager, 


MANHATTAN, NEV. 

The Nevada-California Power Company 
contemplates the extension of its trans- 
mission lines from Tonopah to Manhattan 
during the coming summer. The lines 
will also be extended up the valley to 
Round Mountain, 


RENO, NEV. 

A franchise has been granted to N. H. 
Wheeler and Charles Burke, both of Reno, 
for a railway from the Southern Pacific 
depot into the southeastern portion of the 
city. It is their intention to begin build- 
ing at once, 


RENO, NEV. 


The Wadsworth Power, Light and 
Water Company, which has had under 
contemplation the building of a power 
plant to furnish power to Fallon, Fair- 
view, Wonder and Rawhide, has now been 
incorporated, with H. W. Esden, of Reno, 
as president. It is stated that the com- 
pany will soon begin the construction of 
a power plant on the Truckee River, near 
Derby. The constructing company will 
be known as the Sierra Power Company. 
The capital will be $100,000, and the in- 
corporators are: J. G. Harris, H. W. 
Esden and E. R. Dodge. 
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RENO, NEV. 

The North Yuba Electric Light and 
Power Company proposes the construction 
of a power plant near the North Yuba 
River, to furnish electrical energy in 
towns and cities in California and Nevada. 
The company is capitalized at $1,000,000. 

BOISE, IDA. 

The Capital Electric Light, Motor and 
Gas Company will probably commence 
active work on its hydroelectric plant on 
the Snake River at once. J. W. Cun- 
ningham, Boisé, is manager. 

BOISE, IDA. 

The King’s Hill Irrigation and Power 
Company, recently organized at Boisé, is 
capitalized at $1,000,000, and proposes 
the erection of a power plant on the 
Truckee River, near Reno, Nev. The in- 
corporators are: Charles Hammet, Ben- 
jamin Hammet, C. B. Hurtt, E. L. Hice 
and O. O. Haga, all of Boisé. . 

KELLOGG, IDA. 

It is stated that the North Idaho Tele- 
phone Company will build 150 miles of 
line. The company has received a fran- 
chise from the city of Wallace, and will 
connect the various camps in the Cœur 
d’Alene mining district and with the In- 
terstate Telephone Company for long-dis- 
tance work. The capital stock is $25,000. 

ARCADIA, WASH. 

It is stated that active work will begin 
on the development of the Arcadia power 
plants of the Arcadia Company. Water- 
power rights have been secured on Trout 
Creek, the Little Spokane and other 
streams in the vicinity of Horseshoe Lake. 

BELLINGHAM, WASII. 

It is announced that the Whatcom 
County Railway and Light Company is 
about to begin the construction of two 
` miles of extensions. A new line will be 
built in Bellingham, and also in the Eu- 
reka addition. 

COLVILLE, WASH. 

A. E. Baldwin and C. J. Webb propose 
building an electric railway in Stevens 
County, between Kettle Falls and the 
mouth of the Spokene River. The line 
will be forty-five miles long. 

MOUNT VERNON, WASH. 

It is stated that all the right of way 
for the interurban railway to be con- 
structed by Stone & Webster from Bel- 
lingham to Mount Vernon has been se- 
cured. It is expected that construction 
will begin early in the spring. 

PROSSER, WASH. 

The Prosser Falls Land and Power 
Company will construct a hydroelectric 
power plant. The power canal is about 
completed. E. F. Benson is president and 
manager. 
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SEATTLE, WASH. 

F. X. Waldron & Company have been 
granted a franchise by the county board 
of commissioners for a trolley line and 
electric light system on Vashon Island, 
work on which must be commenced at 
once. It is expected that the system will 
be completed for the opening of the 
Alaska-Pacific-Yukon Exposition, which 
opens June 1, 1909. 


SPOKANE, WASH. 

J. M. Welty, of Metaline, Wash., north 
of Spokane, has applied to the board of 
commissioners of Stevens County for a 
thirty-year franchise to build a telephone 
line between Metaline and Colville. 

SPOKANE, WASH. 

Announcement has been made of the 
incorporation of the St. Paul, Minneapo- 
lis & Seattle Electric Railroad Company, 
with a stated capitalization of $500,000,- 
000, to build an electric railway system 
between the Twin Cities and Puget Sound. 
It is stated that grading and track laying 
will begin from St. Paul, Minn., west- 
ward as soon as the frost is out of the 
ground. C. A. Phillips is general man- 
ager of the company. 

WALLA WALLA, WASH. 

The Washington & Oregon Traction 
Company will make application to the 
county commissioners for a franchise on 
April 6. A line into the Blue Mountains, 
tapping much of the rich farm land of 
this section, is proposed. 

CRESWELL, ORE. 

The Lane County Court has granted a 
twenty-year franchise to John Turrell to 
erect and maintain an electric light plant 
to furnish the town and surrounding 
country with electricity. 

GRESHAM, ORE. 

The Mount Hood Railway Company 
and the Portland Railway, Light and 
Power Company, of Portland, have ap- 
plied to the city council for franchises 
for terms of twenty-five years. The latter 


company asks also. for an electric light 


and power privilege in the city. 
l MARSHFIELD, ORE. 

The Coos Bay Gas and Electric Com- 
pany is about to commence construction 
on its electric plant at Porter. The man- 
ager is S. H. Bell. 


PORTLAND, ORE. 

It is announced that the United Rail- 
roads Company has prepared plans for 
the building of a network of electric rail- 
ways in the lower Willamette Valley and 
as far west as the Pacific Coast. The 
total mileage will exceed 150, and the 
cost will be about $6.000,000, 
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PORTLAND, ORE. 

The Portland, Eugene & Eastern Rail- 
way Company will build an electric rail- 
way from Eugene to Springfield, Ore. It 
is proposed to build a hydroelectric power 
plant on the McKenzie River. A. Welch, 
of Portland, is the promoter. 

PORTLAND, ORE. 

The Oregon Electric Railway Company 
will begin the construction of its branch 
line between Portland and Hillsboro about 
April 1. The company states that sup- 
plies and equipment have all been pur- 
chased. Guy W. Talbot is vice-president 
and general manager. 

PRINEVILLE, ORE. 

H. V. Gates, of Hillsboro, president of 
the Prineville Light and Water Company. 
announces that the construction of a large 
power plant at Lava Falls, on the Des- 
chutes River, will begin in the early 
spring. The plant is to be completed 
within a year. 

COLUSA, CAL. 

The Snow Mountain Electric Power 
Company will construct a hydroelectric 
plant at Colusa, at an estimated cost of 
$250,000. 

CORCORAN, CAL. 

A company has been organized for the 
purpose of supplying gas, water and elec- 
tricity, and has filed articles of incorpora- 
tion. The directors named are: A. H 
Potter, R. V. Miller, of Los Angeles, an 
L. S. Randolph, J. B. Mayer, George 
Hanna and J. W. Gulberson, of Corcoran. 
Of the $50,000 capital stock, $11,500 has 
been subscribed. 

DINUBA, CAL. 

The San Joaquin Light and Power 
Company contemplates extending Its 
transmission lines from Dinuba to the 
Stone Corral country, a distance of about 
twenty-one miles. A substation will be 
built near the Docker place, about sixteen 
miles from Dinuba. A. G. Wishon ! 
manager of the company. 

EUREKA, CAL. 

H. L. Jackman, of the Eureka Gas an! 
Electric Company, announces that during 
the present year the output of the electric 
plant will be increased 150 per cent. : 
machinery will also be installed at the 
plant of the North Mountain Power Com- 
pany. 

HANFORD, CAL. 

The Hanford & Lemoore. Interurban 
Railway, Company has been incorporated 
to construct an electric railway from Han- 
ford to Lemoore. A. V. Taylor 1s pS 
dent of the company. The capital 
is fixed at $1,000,000, and the articles © 
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incorporation authorize a bond issue of 
$500,000. 
LAKEPORT, OAL. 

The Lake County Electric Power Com- 
pany was originally organized as the dis- 
tributing company for Lake County, Cal., 
for the long-distance transmission service 
of the Snow Mountain Power Company. 
When this latter company determined not 
to extend its prospective transmission 
service into Lake County, the Lake 
County Electric Power Company decided 
to build a power plant of its own, using 
as the source of its proposed motive power 
natural gas. The initial unit will prob- 
ably be of 300 horse-power, direct con- 
nected to a 200-kilowatt, three-phase, 
sixty-cycle generator. Preparatory to 
placing the order for the gas engine, it is 
proposed to install one or more smaller 
units, say, of twenty-five or thirty horse- 
power each, for the purpose of investigat- 
ing the behavior of the gas. The poles 
for the transmission lines and local dis- 
tributing circuits have been cut and are 
stacked in the forest awaiting the time 
when the roads will become passable be- 
fore hauling them in from Mount Han- 
nah. In the meantime the principal 
matter to be determined is to find a gas- 
engine builder who will guarantee results 
when driving polyphase generators in 
synchronous operation. This can not be 
done until the company has completed the 
preliminary work of an investigatory 
nature which it now has on hand. George 
P. Low is manager of the company. 

OAKLAND, CAL. 

The San Francisco & Bay Counties 
Railway Company has filed articles of in- 
corporation and proposes to operate an 
electric railroad between Oakland and San 
José. 

OAKLAND, CAL. 

The Oakland Traction Company is 
planning extensive improvements and ad- 
ditions to its system during the coming 
year. These will include the building of 
ten miles of new track and of a new 
10,000-kilowatt station and substation. 


OAKLAND, CAL. 

The board of supervisors of Alameda 
County has granted E. H. Downer, of 
Pinole, representing the Great Western 
Power Company, a franchise to erect and 
maintain transmission lines over the 
county roads and highways. The com- 
pany recently purchased an entire block 
in East Oakland, on which it will erect 
an auxiliary plant of from 20,000 to 


30,000 horse-power. A site has also been 


purchased for a large substation in East 
Oakland. 
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PASADENA, CAL. 


Plans are now under way to build a 
high-speed electric road between Pasadena 
and Los Angeles, Cal., the distance be- 
tween centres being eight and one-half 
miles. The length of line between centres 
will be nine and one-quarter miles, or 
three miles less than the present route. 
The road will be built over private right of 
way, without grade crossings of any kind. 
Over six miles of right of way has been 
already secured, and the parties interested 
are making good headway.. The average 
grade is one per cent, the maximum, two 
per cent. No decision has been made as 
yet with regard to electrical equipment. 
Horace M. Dobbins, Chamber of Com- 
merce Building, Pasadena, Cal., is pro- 
moting the enterprise. 

REDLANDS, CAL. 


C. S. Chesnut is working to organize a 
consolidated gas and electric company, 
and has announced that plans are prac- 
tically complete and will be carried 
through. The proposed company will be 
capitalized at $1,000,000, and will furnish 
electricity to Redlands, San Bernardino, 
Colton, Highgrove, Crestmore, and gas to 
these cities and to Riverside. The inde- 
pendent companies of Redlands, Colton, 
San Bernardino and Riverside will be 
taken into the new company, which will 
be known as the Consolidated Gas and 
Electric Company. 

SAN FRANCISCO, CAL. 


The Pacific Coast Electric Railway, 
which is owned by the Pacific Coast Com- 
pany, is completing an electric railway be- 
tween Santa Maria and Guadalupe, a dis- 
tance of eight miles. A portion of the line 
will be in operation by next summer. 


SANTA BARBARA, CAL, 


A transmission line will be built by the 
Merchants’ Mutual Light and Power 
Company for a distance of twelve miles. 
The company has just completed a trans- 
mission line along the ocean front for 
twelve miles. The manager is F. W. 
Hunter. 

EUGENIA, ONTARIO. 

The tunnel for the water-power devel- 
opment of the Georgian Bay Water Power 
Company, at Eugenia, has been completed, 
and the dam and power-house will be built 
this spring. H. von Schon, of Detroit. 
Mich., has charge of the construction of 
the plant. 

NIAGARA FALLS, ONTARIO. 


The Ontario Distributing Company. 
Limited, is distributing electrical current 
from the Ontario Power Company to 1n- 
dustries along the Canadian frontier, in- 
cluding the townships of Stamford and 
Niagara. Three-phase alternating current 
is generated at 11,500 to 12,000 volts, 
twenty-five cycles. There are three and 
one-half miles of 12,000-volt line, one and 
one-half miles of 2,200-volt line, and one- 
half mile of 440-volt line. The company 
proposes to build seven and one-half miles 
of 12,000-volt line and three and one-half 
miles of 2,200-volt line. It is constantly 
in the market for transformers for the 
above current with 11,500-volt primary 
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and 2,200-volt secondary. The company 
states that it finds very few supply houses 
keep these transformers in stock, and as 
practically all the local distribution is at 
12,000 volts, it believes it would pay man- 
ufacturers to stock such apparatus. ‘I'he 
company also finds that twenty-five-cycle 
current is rapidly supplanting sixty-six 
and 133-cycle current, particularly in its 
district, and believes it would be wise for 
manufacturers to devote more attention to 
twenty-five-cycle apparatus. The com- 
pany is incorporated under the laws of 
Ontario with an authorized capital of 
$40,000. The president is J. H. Symmes 
and the secretary-treasurer, Robin Boyle. 


WELLANDPORT, ONTARIO. 


The Wellandport & Beamsville Electric 
Railway Company announces that con- 
struction will begin this spring. The line 
is to extend from Dunnville to Welland- 
port, St. Annes and Beamsville. The 
company has an authorized capital of 
$100,000, and James A. Ross, of Welland- 
port, is president. 

PENES 


A Meter-Testing Rheostat. 


A meter-testing rheostat to take the 
place of banks of lamps and water rheo- 
stats has long been needed by the central 
station and the apparatus which has been 
developed by the Ward-Leonard Electric 
Company, of Bronxville, N. Y., will be 
hailed with great satisfaction. The rheo- 
stat is designed for 120 volts, for testing 
meters of 150 amperes’ capacity, or less, at 
one-tenth loads; is light in weight, easily 
hor A is mechanically strong, 
and the resistance elements are not sub- 
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ject to deterioration, being dust-proof, 
rust-proof and non-abrasive. The re- 
sistance is built up of standard units, 
which are always in stock, and each ele- 
ment is connected across the full line 
volts and will carry the full amperes 
passing through it under the impressed 
voltage. Various ampere steps or com- 
binations are secured by paralleling the 
several resistances, and even if through 
error the resistances are thrown on 240 
volts they will not burn out before the 
tester has discovered his mistake and 
rectified it. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


Insurance of an Electrical Plant. 

A description is given here, by W. R. 
Bowker, of -a business that has grown 
up to a certain extent in a section of 
England, that of insuring electrical ma- 
chinery against accidents. There are 
three companies in Manchester doing a 
business of this kind. Their practice is 
to insure against breakdown only, not 
against accidents from other causes, such 
as fires. If, however, an accident causes 
damage to other apparatus, the cost of this 
will be paid up to the full amount for 
Which the insurance is taken. When a 
machine breaks down, the responsibility 
for repairing it rests with the insuring 
company, which sends the damaged part 
away for repairs, watches the work of 
repairing, and tests the part when fin- 
ished. As yet none of these companies 
does its own repairing work, although it 
probably could do this profitably. The 
method of insuring is through agents who 
are paid a salary and a commission, and 
who are required to inspect the apparatus, 
carefully test it if necessary, and submit 
sketches which will enable a description 
of the machine to be prepared and filed 
at the central office sufficient to identify it 
at any future time. The insurance com- 
pany also exercises some authority in the 
operation of the machine, such as specify- 
ing sizes of wire and other details. It also 
maintains inspectors who make periodical 
examinations of the insured apparatus 
about three times a year, and require it 
to be kept in good condition and clean. 
These companies also do some consulting 
work, advising the plans for lighting and 
power work generally. They will also 
conduct tests of machinery if desired. 
Tables ate given showing the rates for in- 
suring apparatus of the various classes 
and sizes.—Abstracted from Casster’s 
Magazine (New York), March. 

< 

A New Train-Lighting Dynamo. 

A description is given here of the train- 
lighting dynamo brought out by Felter & 
Guilleaume-Lahmeyer Werke, Mülheim 
on Rhine. In this machine a dynamo 
delivering current at a constant potential 
independent of the speed is obtained by 
designing an exciter whose potential varies 


inversely with its speed, so that, assum- 
ing the generator fields to be unsaturated, 
the exciter will itself compensate for the 
generator’s change in speed. ‘fo obtain 
a machine with a characteristic of this 
kind, the following method is employed. 
The exciting coil of the main generator 
is connected in series with the main 
brushes of the exciter. This circuit also 
includes a compensating coil, which sets 
up a magnetic field in the exciter in line 
with the field due to the current in the 
armature conductors. At right angles to 
the main brushes are two other brushes 
which are connected in series with the 
main exciter field coils and a storage bat- 
tery, the arrangement being such that the 
difference of potential between these auxil- 
iary brushes will be opposed to that of the 
battery. This difference of potential is 
due to a cross field set up by the armature 
currents, which varies with the speed and 
hence decreases the excitation of the ex- 
ciler as the speed increases, From this 
arrangement the author deduces an equa- 
tion showing that the exciting current for 
the main generator varies inversely as a 
constant plus the speed of the exciter. 
That is to say, by a proper arrangement 
the potential of the second machine will 
remain constant at any predetermined 
value independently of the speed of the 


generator. Such a machine might be 


constructed by combining the exciter and’ 


generator, but it seems to be desirable to 
keep the two parts separate, as then one 
exciter will be sufficient for all the gen- 
crators in a train, and it would be neces- 
sary to equip the coaches with the simpler 
machine only, one car only carrying the 
exciter. It is evident from the behavior 
of the exciter that it itself delivers a con- 
stant potential independent of the speed, 
and therefore could be used directly for 
supplying the lamps. This can be done, 
but it makes some modifications in the ma- 
chine desirable in order to prevent the 
polarity of the machine from being re- 
versed with a change in direction of rota- 
tion. Characteristics of the behavior of 
both types of machine are given which 
show that the potential is constant for all 
speeds after a certain value has been ob- 
tained.—A bstracted from the Electrical 
Review (London), February 21. 


The Commutation Problem. 


In this communication C. L. R. F. 
Menges rejects the generally accepted the- 
ories of commutation and says that it is 
impossible to predetermine the commuta- 
tion constants of a machine because they 
are based upon this theory. The theory 
assumes a magnetic commutating field 
which does not exist during good com- 
mutation, as the field is neutral, and the 
theory also assumes that sparkless com- 
mutation is obtained by the interaction 
of self-induction with particular current 
conditions, while in reality the absence of 
sparks is due to the absence of self-induc- 
tion. It is useless to determine a hypo- 
thetic self-induction because commutation 
does not depend on the induction being 
large or small, but on the means by which 
self-induction is’ annulled. The author 
then criticizes several descriptions and 
models of the act of commutation, show- 
ing why these are not accurate according 
to his own ideas. For example, he says 
that the division of the pole-piece, while 
a good thing according to the old theory, 
does not in the real machine give the bene- 
ficial effect sought, and it still remains 
necessary to shift the brushes with the 
load. Another fault in the old ‘theory 18 
the supposition that sparking should com- 
mence only at infinitely great electric ten- 
sion, while in fact sparking begins at 1D- 
finitely small electric tension. Another 
point he makes is that according to the 
old theory the covering of open slots with 
magnetic material, as proposed by Gold- 
schmidt, should give rise to bad sparking. 
The fact that it does not do so is attrib- 
uted by the latter to the saturation of 
these magnetic bridges. The author says 
that such saturation does not occur, 8 
the flux prefers to pass around through 
the teeth rather than slip through these 
shallow bridges. Correct commutation re 
sults from the absence of true, actual oF 
real self-induction, and this condition de- 
pends upon the working circumstances 10 
the dynamo. The armature may have 3 
large self-induction when taken alone, but 
under working circumstances there may 
be perfect absence of self-induction, and 
hence perfect commutation. —A bstracted 
from The Electrician (London), Febri- 
ary 21. 
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The Discharge of Electricity from 
Pointed Conductors. 

Some time last year John Zeleny studied 
the effect of electrical discharges from 
cylindrical conductors with rounded ends. 
In this article he continues this study to 
pointed conductors, using in the first in- 
stance steel needles. ‘These were found 
to belong in general to two types; those 
in which the point was somewhat elliptical 
and those in which it was angular, there 
being an abrupt change in the angle a 
short distance from the point. Needles 
from the latter class are usually sharper 
than those belonging to the other. The 
sharpness of the needle for the purposes 
of the test is defined as the diameter at 
a distance from the point equal to twice 
the diameter at that point. Preliminary 
tests with a promiscuous lot of needles 
gave results which varied regularly with 
the diameter of the points, but occasion- 
ally a needle would be found with excep- 
tionally obtuse points which would give 
results differing by five to seven per cent 
from the others. ‘The experiments were 
conducted by determining the voltage re- 
quired to cause various currents to flow 
from the point. ‘The needles were sup- 
ported above a plate by means of a brass 
rod and set at a distance of one and a 
half centimetres from a second plate to 
which they discharged. Concordant re- 
sults were obtained giving smooth curves 
showing the relation between the poten- 
tial of the point and the current flow. 
Each diameter of point hasits own curve, 
the curves for the sharp points, of course, 
giving larger currents for a certain po- 
tential, It was also found that by plot- 
ting the relation between potential and 
diameter of the point for a given current, 
that smooth curves were obtained, the po- 
tential increasing lineally with the size 
of the point. From these curves the au- 
thor deduces a modified form of War- 
burg’s formula, which gives the current 
flowing in terms of the diameter of the 
point, the voltage and the minimum volt- 
aye required to start a current. These 
results were obtained when the point was 
connected to the positive terminal with 
a source of potential. Analogous results 
were obtained when it was connected to 
the negative side, although during this 
part of the work occasionally a discordant 
value would be obtained, apparently due to 
some resistance to the flow of small cur- 
rents introduced after the needle had been 
used for higher currents. In this case 
also an equation is deduced for the cur- 
rent flow. During these experiments it 
was found that when a discharge took 
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place for a prolonged time that a brown 
growth, apparently of iron oxide, formed 
on the needle when the latter was positive. 
When it was negative, this did not occur, 
although the point tarnished slightly. 
These growths could easily be rubbed off 
and this should be done frequently when 
experimenting. The author then de- 
scribes the results obtained when brass 
points having an angle of twelve degrees 
were used instead of the steel needles. 
Here the same agreement was obtained, 
but the curves showing the relation be- 
tween potential and diameter of point 
for a given current are not straight lines, 
and the equation for the current flow 
involves the third power of the diameter 
of the point. This is true both when the 
point is positive and negative. The next 
experiment was to determine what the 
discharge from a wire to a spherical sur- 
face would be. To do this a hemisphere 
was employed, cut into zones and arranged 
so that the discharge to each zone could 
be measured. It was found that the gaps 
between the zones affected the apparent 
area, and it was necessary to correct for 
this. The author also studied the effect 
of the diminished air pressure on a dis- 
charge from such points. He finds that 
the current flowing to a spherical surface 
from the point distributed itself uniformly 
over the whole surface of the hemisphere 
opposite, and that diminishing the press- 
ure causes the discharge to take place at 
gradually lower and lower potentials and 
the current increases more and more rap- 
idly with change of voltage. Below a 
pressure of one centimetre the potential 
required for the discharge drops rapidly 


to about 100 volts, and when the pressure 


is reduced to about 0.01 centimetre it be- 
gins to increase again rapidly.—d bstract- 
ed from the Physical Review (Lancaster), 
February. : 
@ 
Radium and the Earth’s Heat. 


It has been shown by R. J. Strutt and 
others that the materials composing the 
surface of the earth contain, on the aver- 
age, about 10—'? grammes of radium per 
gramme, while about one-twentieth of this 
amount is sufficient to account for the 
heat lost by the interior of the earth by 
conduction. H. A. Wilson has calculated 
what would happen if the entire earth 
contained this amount of radium through- 
out, and he shows that this would be suf- 
ficient to raise the temperature of the 
earth by 10—° degrees centigrade a year 
in the interior. If the temperature 
within the interior should be raised to 
100 degrees centigrade, it is probable that 
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the rise near the surface would be too 
small to be detected, so that observations 
extending over at least 10,000,000 years 
would probably be necessary to detect the 
effect of the heat generated by radium 
under the conditions assumed. These con- 
clusions are not opposed to the opinion 
held by geologists, that the surface of 
the earth has not altered much for many 
million years. This idea of Mr. Wilson’s 
is commented upon by Mr. Strutt, who 
points out that it is necessary to suppose 
that the primary stock of radioactive ma- 
terial in the earth has not been in exist- 
ence for a longer time than is required 
for their attainment of thermal equilib- 
rium by conduction. It is known that 
uranium is wasting away and unless the 
supply is replaced it follows that the tem- 
perature gradient of the earth must be 
diminishing instead of increasing. Mr. 
Strutt then suggests another phase of the 
question which is amenable to experi- 
mental test. If it be supposed that the 
rate of transformation of uranium is much 
diminished by increase of temperature, 
the quantity of radium and of all other 
products will be diminished, too, and with 
it the general rate of heat production in- 
side the earth. The effect of heat on 
radium and its products has no bearing 
on the problem. Everything is governed 
by the primary slow transformation of 
uranium. ‘There is no experimental evi- 
dence on this question as yet, but the 
problem could best be attacked by com- 
paring the ratio of the formation of 
uranium X at various temperatures.—A b- 
structed from Nature (London), Febru- 
ary 20. 
—__<«@—-—____ 

An Interesting Power Suit. 

An interesting suit has been brought in 
Redding, Shasta County, Cal., between the 
Battle Creek Power Company, which is 
owned by the Northern California Power 
Company, and the Pacific Power Com- 
pany. The former company seeks to con- 
demn a reservoir site on ground claimed 
by the latter company. The suit involves 
a new point: Can one public service cor- 
poration condemn the property of another 
publie service corporation ? 

The Northern California Power Com- 
pany has built a dam across Battle Creek 
for the purpose of creating a storage reser- 
voir and taking water out of the stream 
at a considerable elevation in the rocky 
gorge. The dam will be 150 feet high 
and will back the water up the creek for 


miles and submerge the power-house site 
of the Pacific Power Company. The de- 
cision in the suit will answer the question 
as to whether this can bedone lawfully. 
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New Automatic Time 
Switches. 


The two new types of the Hartford 
automatic time switches placed on the 
market by the Hartford Time Switch 
Company, 97 Warren street, New York 
city, are claimed to be the greatest ad- 
vance made in automatic time switches 
in recent years; that with this line of 
switches added to its already large line, 
the field for automatic time switches is 
fully covered, and it can now supply auto- 
matic time switches with a capacity up 
to 300 amperes and in voltage up to 2,500. 

The automatic time switches made by 
this company up to fifty amperes’ capacity 
have been out many years and are too 
well known to need describing, but a de- 
scription of the new types—“H”-2 and 
“L”-2—will be of interest to both central 
station managers and contractors. The 
type “H”-2 is made from seventy-five am- 
peres to 300 amperes, 250 volts, in single, 
double and triple-pole, and is a combina- 
tion of the Hartford time switch and a 
standard knife switch operated by a pair 
of solenoids, one for opening and one for 
closing the circuit. ‘These solenoids are 
operated by means of the time switch and 
the design and arrangement is very care- 
fully worked out, especially that part re- 
lating to the operation of the solenoids. 
The operation is as follows: When the 
time is reached when the main circuit is 
to be closed, the operating switch is auto- 
matically thrown in contact by the time 
switch which energizes the closing solenoid 
and the closing of the main switch itself 
automatically cuts out the solenoid after 
its work is done. It is all performed with 
great rapidity and the solenoid is only in 
circuit for the fractional part of a second. 

The operation of opening the main cir- 
cuit is similar to the closing, the opening 
break is practically instantaneous, and the 
same automatic cutting out of the operat- 
ing solenoid takes place. 

The safety of the solenoids is carefully 
guarded, and there is no possibility of 
their being burned out or injured and, if 
for any reason the safety factors already 
mentioned as guarding the solenoids 
should fail to work, a final safeguard is 
provided in a fuse that blows out before 
either solenoid could be injured. 
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The whole switch is of extreme sim- 
plicity and is entirely self-contained. In 
installing it is only necessary to connect 
the line with the switch in the usual man- 
ner and set and wind the time switch, as 
all the wiring for the operation of the 
solenoids is mounted with the switch. 

The type “L”-2 for high-potential cir- 
cuits operates much as the type “H” 
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Fic. 1.—Avutomatic Time SWITCH. 


switch excepting that the break of the 
main switch takes place in the oil 
chamber. In this switch the handling of 
the high-voltage current is covered with 
every safeguard to prevent leaking or 
short-circuiting. All leads are through 
porcelain and glass to the oil chamber and 


Fie. 2.—Time SwitcH For Higg- 
POTENTIAL CIRCUITS. 


the switch proper is constructed with 
great solidity and with a large excess of 
carrying capacity in the blades and con- 
tacts. In operating the solenoids in this 
type, when no independent secondary low- 
voltage current can be used, a small trans- 
former is furnished, mounted on the same 
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board with the switch, for use on the solen- 
oids only. As before mentioned, the cur- 
rent is drawn on for the solenoid operation 
for only an instant and the same safe- 
guards mentioned. in the type -“H”-2 
switch are used. 

a co 
Remarkable Performance of 
an Induction Motor. 

The general sturdiness and endurance 
of the induction motor under adverse con- 
ditions is proverbial, and the following 
incident serves to illustrate the reason for 

its universal popularity: 

A five-horse-power, 440-volt, squirrel- 
cage General Electric induction motor was 
belt-connected to a centrifugal pump in 
the quarry of the G. H. Perry Company, 
Sioux Falls, S. D., the capacity of the 
pump being 158 gallons per minute—lift- 
ing same about forty-five feet. The motor 
was operated continuously during the rainy 
season, and was often allowed to run with- 
out attention during the night. 

One Sunday morning an operative 
noticed that the quarry pit was full of 
water, the motor being partly submerged. 
The necessity of clearing the pit of water 
being evident, the current was turned on. 
To the surprise of all the motor came up 
to speed and carried the load until the pit 
was clear, apparently none the worse for 
its prolonged bath. On examining the 
motor the next day that portion of the 
paper pulley which had been under water 
was found to be softened and considerably 
warped out of shape. This motor gave 
excellent service until two months later, 
at which time it was completely destroyed 
in a fire which consumed several of the 
company’s buildings. The simplicity, and 
consequent ruggedness, of the induction 
motor was aptly expressed by the prac- 
tical observer who said that it was a piece 
of shafting revolving between two hangers. 

CEECEE OORE 

Electrical Supplies for the 

Navy Department. 

The Bureau of Supplies ond Accounts 
will open bids in Washington, D. C., on 
March 31, for the following electrical 
supplies: twenty-four portable ammeters, 
miscellaneous interior fittings, 396 pounds 
of micanite plate, miscellaneous spare 
parts and globes for arc lamps, and 560 
pounds of copper wire, for delivery at 
Mare Island, Cal. 
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Westinghouse Electrically 
Heated Appliances. 
Herewith are illustrated two very use- 
ful adjuncts to industrial and domestic 
service which have been placed on the 
market by the Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa. 


ELECTRICAL REVIEW 


film of water is presented to the heating 
element, setting up a rapid circulation, 
end bringing the glue up to a working 
temperature in a very short time. 

The pots are provided with heat-regulat- 
ing switches, so that after the glue is 
brought to the proper temperature this 


Fic. 1.—WESTINGHOUSE PORTABLE ELECTRICALLY HEATED GLUE-Por. 


One of these is an electrically heated glue- 
pot and the other an electrically heated 
sad-iron. 

The glue-pots are made in two-quart 
and four-quart sizes and in both portable 
and bench forms. The pot proper is made 
of seamless drawn copper with brass bail 
and wiper rod. The water-bath is of 


can be maintained at a smali consump- 
tion of current. The parts of a four-quart 
portable pot are shown in Fig. 1, includ- 
ing the water-circulating device. The 
bench pot, with cover in place, is shown 
in Fig. 2. The glue-pot and water-bath 
are hung underneath the bench when not 
required. 


WESTINGHOUSE ELECTRICALLY HEATED SAD-IRON. 


seamless copper. The heating element is 
enclosed in a water-tight tin envelope, 
wrapped around the lower portion. A 
patent circulating device insures maxi- 
mum efficiency of the water-bath. This 
device consists of a hollow ring, the lower 
end being closed by a diaphragm having 
a central opening. In this way a thin 


In form the Westinghouse Electric 
iron differs only from an ordinary iron 


‘in its more symmetrical and attractive 


appearance, and in being provided with 
terminals and a flexible cord through 
which the current is transmitted. In 


‘operation it elevates ironing from hot 


drudgery to a comfortable and pleasant 
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task. Its heating mechanism, which is 
entirely concealed, keeps the iron at the 
proper temperature at a minimum con- 
sumption of current. It consists of a flat 
insulated resistance strip clamped by 
hydraulic pressure between two flat iron 
plates, forming a solid heating element of 
high thermal conductivity, and having a 
large heat-storage capacity. 

The design of the element is such that 
the heat is evenly distributed over the 
entire bottom of the iron, the edges and 
point being practically the same tempera- 
ture as the middle of the bottom. A 
non-conducting element is used between 
the top of the iron and the heating unit. 

The iron is extremely simple and there 
is absolutely nothing to get out of order 
or to require renewal. Irons which have 


Fia. 2.—WESTINGHOUSE ELECTRICALLY HEATED 
G.LuE-Pot IN BENCH WORK. 


been in use continually for the past six 
years, without costing a cent for repairs, 


are in as good condition to-day as ever. 

The terminals are protected by a solid 
metal guard, and the cord leading from 
them is securely anchored by a clamp on 
the handle of the iron. A wire spring 
which surrounds the cord at this point 
prevents any sharp bends. A separable 
plug is provided by which the iron can be 
connected to any convenient lamp socket 
without twisting. A small spring at- 
tached to the cord takes up all slack and 
so keeps it from dragging on the clothes 
or getting in the way of the operator. 

The polishing surface of the iron is of 
highly polished cast-iron, found by expe- 
rience to be the most satisfactory surface 
for the purpose. The upper portions of 
the iron have a burnished nickel-plate 
surface. The handle is of ebonized wood, 
heat proof and unbreakable. A heat-proof 
stand, upon which the iron should be set 
when not in use, is provided with every 
iron. 

The irons are made to suit all commer- 
cial lighting circuits and can be used on 
either alternating or direct current with 
equally satisfactory results. 


438 


AN motors for 1908 exhibit little 
that is different from well-known 
designs and standardized features. 

If possible, some manufacturers have im- 
proved the finish and symmetry of their 
apparatus; but, mechanically and elec- 
trically, the lines for 1908 are very much 
like those of last year. There has been a 
tendency toward making a smaller, quiet- 
running fan for residence service particu- 
larly, and several makers have placed on 
the market an eight-inch medium-speed 
fan which is bound to become very popu- 
lar. Additions have also been made to 
alternating-current lines, and attention is 
also being directed to the making of small 
ventilating fan outfits. The following de- 
scriptions have been prepared from data 
furnished by the leading manufacturers, 
and cover the prominent features of their 
offerings for this season: 
GENERAL ELECTRIC COMPANY. 

The fan motors for 1908 placed on the 
market by the General Electric Company, 
Schenectady, N. Y., lack none of the 
qualities possessed by their predecessors 
of 1907, the 1908 motors being plainer 
and more simple, if possible, than those of 
previous design, but possessing the same 
high degree of efficiency, speed control and 

reliability. The most notable feature in 
connection with the direct-current desk 
motors, and one which distinguishes them, 
is the universal joint with which they are 
equipped, and by means of which a desk 
motor may be instantly transformed into 


GENERAL ELECTRIC ALTERNATING- 
CURRENT SWIVEL AND TRUNNION 
FraME WALL - BRACKET FAN 
Moror, Sixty AND 125 To 140 
CYCLES. 


one of the wall-bracket type, or vice versa, 
without the use of tools. The standard 
line of fan motors for 1908 includes the 
following styles and sizes: Alternating 
current—twelve-inch and _ sixteen-inch 
desk fans, swivel and trunnion frames; 
twelve-inch and sixteen-inch wall-bracket 
fans, swivel and trunnion frames; fifty- 


SWIVEL AND TRUNNION FRAME 
Desk Fan Motor, SIXTY AND 
125 tro 140 CYCLES. 
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two-inch ceiling fans, two-speed, plain 
type; fifty-two-inch ceiling fans, three- 
speed, ornamental type; fifty-two-inch 
column fans, two-speed, plain type; fifty- 
two-inch column fans, three-speed, orna- 
mental type. Direct current—twelve-inch 
and sixteen-inch desk fans with uni- 
versal joints; fifty-two-inch ceiling fans, 
single and three-speed, ornamental type, 
and fifty-two-inch ceiling fans, single- 
speed, plain type. 

The alternating-current desk and wall- 
bracket types of motors are identical, with 
the exception that the wall-bracket type 
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Fan Motors for 1908. 


improvements. One of the notable fea- 
tures of the construction of the standard 
General Electric fan motor is its simplic- 
ity, no moving contacts being employed. 
These fans have a cast-iron frame, af- 
fording ample ventilation for the moving 
elements, and the armature core is made 
up of laminated steel discs, in which are 
embedded bare copper conductors. Several 
running speeds are made possible by a 
six-point regulating switch and reactive 
coil concealed in the base of the frame 
and operated by a projecting key. Lubri- 
cation is effected by oil wicks submerged 
in oil. Alternating-current motors with 
twelve-inch and sixteen-inch blades are 


GENERAL ELECTRIC DIRECT-CURRENT UNIVERSAL JOINT DESK Fan Motor anD WALL- 
Bracket Fan MOTOR. 


has, in addition to the standard parts of 
the desk type, an angular adapter. The 
direct-current desk motors are of the uni- 
versal-joint type, and may be instantly 
transformed into the wall-bracket type. 
The standard finish of the alternating- 
current desk motor is black enamel for 
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the frame, base and bracket, and dipped 
and lacquered brass for the fan guard 
and small trimmings. For the direct- 
current desk motor the finish of the frame 
and base is black japan; the finish of the 
fans, dipped and lacquered brass. 
The alternating-current fan motors ern- 
body the latest electrical and mechanical 


SWIVEL AND ‘I‘RUNNION FRAME 
Motor, 
FIVE AND FORTY CYCLES. 


furnished for circuits of twenty-five 
cycles, 110 volts; forty cycles, 125 volts; 
sixty and 125 and 140 cycles on 100 to 
115, and 190 to 220 volts. The alter- 
nating-current ceiling and column motors 
are furnished for circuits of sixty cycles, 
105, 115 and 220 volts. 


SWIVEL AND TRUNNION FRAME 
~ WALL - Bracket Fan MOTOR, 
TWENTY-FIVE AND Forty CY- 
CLES. 


TWENTY- 


The bodies of the direct-current desk 
and wall-bracket motors are elliptical in 
shape and made of cast-iron. The arma- 
ture body is constructed of steel lamina- 
tions clamped on the shaft, and contains 
slots for the reception of the coils. The 
bearings are self-oiling, lubrication being 
effected by a wick in the oil cup pressed 
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against the shaft by a light spring, ex- 
cept in the case of the ceiling motors, the 
bearings of which are lubricated by means 
of a spiral groove. The desk and wall- 
bracket motors are equipped with four- 
point regulating switches, which provide 
the running speeds. The regulating re- 
sistances and switch are concealed in the 
base of the motor, through which the 
switch handle protrudes. 


WESTINGHOUSE FAN MOTORS, 


The Westinghouse fan motors for 1908 
embody but few changes over the last 
year’s types. In fact, the 1907 types left 
very little room for improvement, and the 
best proof of this is the performance of 
the fans themselves. 

The 1907 fans showed that a very high 
degree of excellence in construction and 
of economy of performance had been 
reached, and until some entirely new prin- 
ciple is discovered, these types, with slight 
modifications such as have been made this 
year, may be taken as standard. A fea- 
ture of these fans is their durability, and 
those who bought last year’s, or who buy 
this year’s, can count upon having a 
standard article for many years to come. 

The reason that no feature of Westing- 
house fans offers any opportunity for 
marked improvement now lies in the his- 
tory of the development that culminated 


WESTINGHOUSE DIRECT-CURRENT EIGHT- 
IncH FAN. 


in the present types. Their design and 
construction has always been governed by 
the same principles that characterize other 
Westinghouse products. The problems 
involved have from the first been carefully 
worked out by special engineers devoting 
their whole attention to the work. During 
the course of their development every 
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change that has been made has prepre- 


sented an improvement, thoroughly dem- 
onstrated in shop tests before being offered 
to the public. 

In designing the motors, great care has 
been exercised to make them simple, eco- 
nomical and durable. As a result, their 
operation requires practically no more 
thought or care than that simplest of elec- 
trical appliances, the incandescent lamp. 
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that has been devoted to this part of their 
construction. Ordinary blades give a 
strong current at the ends and a weak 
current at the centre. Westinghouse 


blades, on the contrary, are so constructed 
as to give a uniform movement of air 
throughout, thus causing no waste of elec- 
trical current. 

While the current consumption is a 
small matter in comparison with the com- 


WESTINGHOUSE DIRECT-CURRENT CEILING 
FAN. 


The alternating-current motor that drives 
a twelve-inch fan requires only two-thirds 
as much current as a sixteen-candle-power 
lamp, and the direct-current motor only 
half as much current. They are made of 


WESTINGHOUSE ALTERNATING-CORRENT 
Desk FAN. 


the best materials and are as carefully 
tested before leaving the works as the 
largest motors. One will run for many 
seasons without expense for repairs. 

The real test of a fan is the volume of 
air it will disturb for its current consump- 
tion, and the results that Westinghouse 
fans give show the degree of attention 


WESTINGHOUSE ALTERNATING-CURRENT 
CEILING FAN. 


fort that a fan affords, it is nevertheless 
highly desirable to use the smallest fan 
that will do the work. It looks better, 
makes less noise and takes up less room. 
For this reason, the eight-inch Westing- 


WESTINGHOUSE DiIRECT-CURRENT Erout-JxCH 
Fan FOR TELEPHONE Bootu. 


house fan, which is a new size, bids fair to 
become very popular this season. It gives 
a greater disturbance of air than many 
types of twelve-inch fans. 

All Westinghouse blades are practically 
noiseless, except that caused by the rush 
of air. When the eight-inch blades are 
used on the twelve-inch motor in place-of 
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the regular blades, this hum also disap- 
pears, and so this combination is recom- 
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WESTINGHOUSE ALTERNATING-CURRENT FAN, 
FLoor CoLUMN TYPE. 


mended for hospitals, sick rooms, sleeping 
chambers, and for other uses demanding 
absolute quiet. 


WESTINGHOUSE COLUMN FAN. 


The extensive use to which electric fans 
are now being put calls for many different 


ELECTRICAL REVIEW 


types, and none are omitted from the 
Westinghouse line. It embraces desk, 
ceiling, wall bracket, ventilating, floor and 
counter fans for both alternating and 
direct-current circuits and for all com- 
mercial voltages. 


WESTERN ELECTRIC COMPANY. 

For the fan-motor season of 1908 the 
Western Electric Company has made 
several additions and improvements to its 
comprehensive line of fan motors and 
ventilating outfits. It is now putting on 


the market the “Victor” alternating-cur- 
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WESTERN ELECTRIC * VICTOR” ALTERNATING- 
CURRENT CEILING FAN. 
rent fan in both ceiling and desk types. 
The desk type is adjustable for use either 
as a desk or bracket fan and operates on 
110 and 220 volts. As these fans are 
designed for frequencies of from twenty- 
five to 133 cycles they are adapted for use 
upon any ordinary circuit. The “Victor” 
is also supplied in an oscillating type to 
meet the increasing demand for this style 


WESTERN ELECTRIC °° UNI- 
VERSAL” Fan MOTOR As 
DEsk Fan. 


of fan, which is becoming popular with 
many users. 

Several features have been added to the 
line of direct-current fan motors. The 
“Zero” type has a commutator of improved 
design, and is made in sizes of twelve 
and sixteen inches, operates on 110, 220 
or 500 volts and has three running speeds. 
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The “Universal” fan motor is nop 
manufactured in two sizes of twelve and 
fifteen inches, giving a wider selection in 
this popular type. It operates on 110 and 
220 volts with three speeds. The same 
fan can be used as a desk or bracket type 
by the simple adjustment of a thumb- 
screw. This season’s model is fitted with 
an improved oil thrower which absolutely 
prevents the throwing of oil into the field 
or commutator, a feature which will be 


much appreciated by fan users who have 


WESTERN ELECTRIC Type “I” EXHAUST 
FAN. ; 


experienced the annoyance caused by the 
sparking of dirty commutators. 

For use in telephone booths and simi- 
larly confined spaces which reach an op- 
pressive temperature during the warm 
summer months, and where the use of a 
large fan is not only unnecessary but ex- 
pensive, the Western Electric Company is 
supplying a small eight-inch fan. The 


~ 


WESTERN ELECTRIC “ UNI- 
VERSAL” FAN MOTOR As 
BRACKET FAN. 


W ESTERN ELECTRIC TELE- 
PHONE Boorm FAN 
MotTor. 

current consumption is smal] and the fan 

can be used on either direct or alternating 

current, no special resistance or altera- 
tions being necessary for the change. 

It operates on 110 volts and is pro- 

vided with a spring suspension to over- 

come vibration. i l 
The Western -Electric standard ‘ceiling 
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fan is still supplied to meet the highest 
class trade. The Western ceiling fan will 
be put on the market in two types, one 
operating at three speeds and one at a 
single speed. The one-speed type is fur- 
nished with a snap switch, and in addition 
to the regular finish of black enamel will 
be finished in oxidized copper. It oper- 
ates on 110, 220 and 500 volts. 

Western Electric exhaust fans are now 
fitted with standard motors of the “I” 
and “E” design. The satisfaction given 


by these motors in all classes of service 


has led to their use on exhaust and ven- 
tilating outfits. The “I” type motor is 
used on the eighteen, twenty-four, . thirty 
and thirty-six-inch outfits, and “E” type 
motors on all larger sizes, and their adop- 
tion is sure to meet with the approval of 
users of this class of apparatus. 


EMERSON FANS. | 

The Emerson Electric Manufacturing 
Company, St. Louis, Mo., offers a com- 
plete line of induction desk, ceiling and 
column fans in all standard sizes and 
types, also a line of direct-current desk 
fans. All types of desk fans are convert- 
ible into bracket fans without extra parts. 


EMERsoN Desk FAN. 


The Emerson medium-speed desk fan 
is a two-speed swivel and trunnion fan, 
made in twelve and sixteen-inch sizes. In 
` addition an Emerson slow-speed, twelve- 
inch, two-speed swivel and trunnion resi- 
dence-type desk fan is offered, equipped 
with six blades. This fan is consider- 
ably more quiet than the medium-speed 
type, and is intended especially for home 
use. 

The line of Trojan induction desk fans 
offered by the Emerson company consists 
of the same sizes and types as above men- 
tioned, but Trojan fans are equipped with 
triangular blades instead of the patented 
Parker blades shown in the Emerson fans. 


ELECTRICAL REVIEW 


All induction desk fans offered by the 
Emerson company have special automatic 
starting device and power motor form of 


EMERSON TROJAN INDUCTION Desk FAN. 


field winding, resulting in a high effi- 
clency. 
Emerson 


alternating-current ceiling 


Emerson ALTERNATING-CURRENT 
CEILING FAN. 


fans are made in two styles—a powerful 
four-blade motor and a slower-speed, two- 
blade motor, intended especially for resi- 


MEpDIUM-SPEED EMERSON TWELVE-LRCH 
BRACKET FAN. 


dence use, small offices, ete. Emerson 
fans are finished in ornamental oxidized 
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copper, furnished complete with adjust- 
able hanger and have three speeds. _ 

Trojan alternating-current ceiling fans, . 
also made by the Emerson company, are 
similar in internal design to those known 
as the Emerson, and are likewise made in 
two and four-blade styles. Trojan fans 
are finished more plainly in black japan, 
are furnished without hanger rods, and 
have only two speeds. 

Any of the types of Emerson or Trojan 
ceiling fans can be furnished as a single- 
speed motor mounted on column. 

In direct-current desk fans the Emer- 
son company offers twelve and sixteen- 
inch, three-speed, swivel and trunnion 
desk styles, convertible into bracket styles. 
These are medium-speed types suitable for 
stores or large offices where maximum 


TROJAN ALTERNATING-CURRENT CEILING 
Fan. 


breeze is desired. A six-blade residence 
type, direct-current desk fan (a new type) 
is also offered this year, with a maximum 


EMERSON DIRECT-CURRENT Desk FAN. 


speed of approximately 1,100 revolations 
per minute. 


J 
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THE SPRAGUE ELECTRIC COMPANY. 
The direct-current, universal-joint, 
combination adjustable desk and bracket 
` fan motors placed on thé market by the 


ELECTRICAL REVIEW 


screw thread, the cup is attached to the 
bearing bracket, making the cup and 
bearing bracket independent of each other._ 
This construction prevents an accidental 


SPRAGUE UNIVERSAL JOINT, COMBINATION FAN As Desk MOTORS. 


Sprague Electrice Company, New York 
city, are made in twelve-inch and sixteen- 
inch sizes. The fans can be turned to any 


blow or pressure on the oil cup from 
throwing a bearing out of alignment. 
These fan motors are provided with a 


SPRAGUE UNIVERSAL JOINT, C 


angle, up, down or sidewise, the various 
positions being obtained from one motor 
by means of the universal joint. By this 
means one fan embodies all the essential 
features of the solid-base desk, the swivel 
and trunnion desk, and the swivel and 
trunnion bracket types. The bodies and 
bases of the standard fan motors are fin- 
ished in black japan; the blades, guards 
and trimmings, in polished and lacquered 
brass, Nickel plate and other special fin- 
ishes can be supplied at additional cost. 
The Sprague company’s Lundell single- 
ficld-coil fan motors are ideal in compact- 
ness and simplicity. The field magnet is 
spherical in form, and completely en- 
closes and protects the armature and com- 
mutator from injury. One field coil ener- 
gizes both poles. Another feature with 
these fans is the self-feeding oil cups. 
Instead of the oi] cup being fastened di- 
rectly to the bearings by means of a 


OMBINATION ADJUSTABLE FAN AS WALL-BRACKET MOTORS. 


speed-regulating rheostat mounted in the 
motor base. The armature is built up of 
thin sheets of soft annealed stcel with 


SPRAGUE SMALL VENTILATING Fan OUTFIT. 


slots of ample dimensions for the recep- 
tion and protection of the windings. The 
discs are keyed to the shaft and locked 


Vol. 52—No. 11 


with retaining nuts. The fan blades are 
firmly riveted to a spider, and the spider 
made fast to the fan shaft by means of 
a large set-screw and flat. 

The company makes an interesting ap- 
plication of small motors to the work of 
ventilating. The motor is mounted by 
means of brackets, so that the blades re- 
volve in the opening. This opening may 
he cut in a board to fit the top or bottom 
of a window. A small rheostat is fur- 
nished with which the speed can be suit- 
ably controlled. The rheostat can, of 
course, be located wherever desired. The 
application of these small exhaust fans 
can be made to good advantage in private 
offices, residences, school buildings, 
churches, hospitals, theatres, etc. 


WAGNER ELECTRIC MANUFACTURING 

` COMPANY. ; 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., has continued 
the development of its single-phase, vari- 
able-speed ventilating outfits, placed on 


WAGNER VENTILATING FAN OUTFIT. 


the market last year, which have proved 
so popular in all sections of the country. 
This, outfit is equipped with autotrans- 
former control and also with a resistarice 
form of control. With the latter form of 
control, the outfit has practically the same 


WAGNER AUTOTRANSFORMER SPEED 
CONTROLLER. 


characteristics ‘as will be found in a good 
direct-current 
autotransformer form of control the out- 


installation. With the 
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: fit is superior in point of current con- 
- sumption on low speeds to the direct-cur- 
rent outfit, as by use of the autotrans- 
former the line voltage is controlled and 
delivered to the motor at such intensity 
as is necessary for a given speed. 


These motor outfits, as standardized by | 


the ` Wagner company, are built in 
eighteen, twenty-four, thirty, thirty-six 
and forty-two-inch fans, handling air in 
any quantity from 1,600 cubic feet per 
minute up to 26,000 cubic feet per minute. 

The autotransformer is a small device 
about the size of an ordinary direct-cur- 
rent rheostat, and is operated very easily 
by hand from an ordinary rheostat wheel, 
controlling a swinging arm. 

The particular feature which makes 
these installations of interest to central 
stations is the fact that where they are 
properly installed, they make an all-sea- 
son load rather than a load thrown on 


WAGNER VENTILATING FAN OvTFIT CoN- 
NECTION DIAGRAM. 


simply in the summer-time. A proper 
canvass of the territory will develop a 
large field for their use. 

This outfit consists primarily of a sheet- 


metal fan ring, to which is securely riveted 


the bracket. This bracket is suspended 
and fastened in a mechanical and work- 
manlike manner, and is strong enough to 
bear, without strain, any thrust which may 
be put upon it. 
is extremely simple and the mechanical 
work of installing the outfit not difficult. 
The fan ring is first mounted in the wall, 
when the motor is bolted in place, the fan 
being placed on the shaft after everything 
is secure. 


ADJUSTABLE SPEED MOTORS FOR DRIVING- 


CENTRIFUGAL FANS. 

The B. F. Sturtevant Company, Hyde 
Park, Mass., has placed on the market an 
interpole, adjustable-speed motor for oper- 
ating centrifugal fans. These motors are 
adapted particularly for installations re- 
quiring different air deliveries at various 


The form of suspension — 


ELECTRICAL REVIEW 


periods of the day. The centrifugal fans 
equipped with these adjustable-spced 
motors have a range of speed up to two 
to one. For ranges of speed up to and 
including a fifty-per-cent increase, a plain 


STURTEVANT EIGHT-PoLE Moror DIREcT-Con- 
NECTED TO A CONVERTIBLE BLOWING FAN. 


shunt motor is used, the design of which 
gives a perfect commutation. over all 
ranges of speed and load. For larger 
variations in speed up to two to one, the 
motors are equipped with commutating 
poles spaced between the main poles, and 
the speed variation is accomplished by 
variation in the shunt field excitation. 


‘The commutating poles of these motors 


STURTEVANT INTERPOLE MOTOR, WITH ARMA. 
TURE AND FRONT PRDESTAL REMOVED. 


are wound with the requisite number of 
turns and connected in series with the 
armature. A German silver resistance is 
shunted across the commutating pole field 
coils, so that the exact excitation for pro- 
ducing perfect commutation is arrived at 
by test, and is separately determined for 
each machine. Sparkless commutation 
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over all ranges of speed up to and includ- 
ing that of the fan operating with free 
inlet and outlet at the maximum speed is 
assured. For high-speed fans these motors 
are of the four-pole type; while for the 
large-size, low-speed motors, the eight- 
pole, open-type construction is used. 


JANDUS ELECTRIC FANS. 


The Jandus Electrice Company, Cleve- 
land, Ohio, has made no change in its desk 
fans or “Gyrofans” for 1908. This ap- 
paratus is well known and needs very 
little description. The “Gyrofan” affords 
one of the latest ideas, constituting a dis- 
tinct class of fan-motor apparatus. Its 
popularity has grown remarkably. It is 
adapted for service wherever a ceiling or 
column fan might be useful, and is par- 


JANDUS Desk FAN. 


ticularly applicable for large stores, offices, 
dining halls, ete. It distributes the air 
in all directions throughout a wide radius. 
The revolving fixture carries the rotating 
fans around at a rate of about ten revo- 
lutions a minute, thus changing the direc- 
tion of the blast continuously, but repeat- 
ing it at any given point about twenty 
times cach minute. 

The alternating-current “Gvrofan” is 
fitted with specially adapted induction 
motors. In addition to the twelve-inch 
size, now well known, it is furnished this 
year with fifteen-inch motors mounted on 
a newly designed fixture. 

The Jandus desk and bracket fans are 
fitted with both alternating-current and 
direct-current motors, and the fan makes 
a combination, performing the functions 
-of a desk fan, bracket fan and trunnion 
fan. A simple wrist movement, combined 


with a lateral one, adjusts the blast to any 
required direction, either as a desk or wall 
fixture. | 

The standard finish of the Jandus fan 
is black enamel. 


The blades and guards 


JANDUS ALTERNATING-CURRENT ‘‘ GYRKOFAN.” 


are highly polished and lacquered, and the 
brush-holders and other parts are simple, 
strong and durable. 


THE D. L. BATES & BROTHER COMPANY. 

The D. L. Bates & Brother Company, 
Dayton, Ohio, has placed on the market 
a strong line of ceiling, desk, wall and 
trunnion fans for direct current. This 
company announces that it has selected all 
the weak points in electrical and me- 
chanical construction and. improved on 
them from year to year, and can now 
furnish a fan that will consume as little 
current as, if not less than, any other fan 
on the market, and will, 
with ordinary care, last a 
lifetime. 

The four-blade type “E” 
fan is wound for 110, 167, 
220, 250 and 500 volts, and 
is finished in nickel, ox- 
idized copper or polished 
brass. The current con- 
sumption is ninety watts 
on a 110-volt circuit. 

The company’s revolving 
electrolier ceiling fan 
makes a very attractive 
fixture, especially if col- 
ored lamps are used. 
When the fan is in motion the lights re- 
volve with the blades. The wiring is 
entirely independent from the motor at- 


ELECTRICAL REVIEW 


tachments, and the lights may be turned 
on or off at will without starting or stop- 
ping the fan. 


With the blades detached 


BaTEs DIRECT-CURRENT BRACKET FAN. . 


during the winter months this fixture 
forms an attractive electric-light device. 
The electrolier column fans are wound 
for the same voltages, and make up an 
elegant fixture, the base being richly orna- 
mented. Tubing and other oxidized metal 
parts are finished in nickel plate, oxi- 
dized copper or polished brass. The wir- 
ing is entirely independent from the 


motor attachments, and the lights can be & 


used whether the fan is in motion or not. 

The company’s direct-current desk fan 
has a current consumption of thirty-five 
watts, the base and body of the motor 
being finished in black enamel, with guard 
and blades in oxidized copper or polished 
brass. Each fan is provided with a switch 
in the base giving three speeds. 

The bracket fan is provided with a 
ball and socket attachment so that the 
fan may be readily adjusted to throw ‘the 
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BATES STYLE “E” DIRECT-CURRENT CEILING FAN. . 


air in any desired direction. This fan is 


finished in a combination of black enamel, 220 volts, and each fan is provided with a 


with polished brass guard and blades, 
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The company also makes a trunnion 
fan, which, in the twelve-inch, 110-volt’ 
size, consumes but thirty-one watts at ful] 


BATES REVOLVING ELECTROLIER CEILING FAN. 


speed. A rheostat and switch in the base 
give three speeds. ‘The fan may be ad- 
justed to throw the air up or down. 

The twenty-inch universal fan can be 
used as a desk, trunnion or wall-bracket 
fan without the use of extra attachments. 
The base and body are finished in black 


enamel, with the blades and guard in 
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BATES ELECTROLIER CoLUMN FAN. 


brass. These fans are built for 110 and 


three-speed switch in the base. 
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Eck New MoDEL HURRICANE OSCILLATING 
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EOK DYNAMO AND MOTOR COMPANY. 

The Eck Dynamo and Motor Company, 
of Belleville, N. J., has placed on the 
market for 1908 a new model of its Hurri- 
cane oscillating fan. This fan may be 
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Fan as WALL-BRACKET MOTOR. 


placed in any convenient location upon 
the desk or wall and adjusted to distrib- 
ute the breeze over a wide area. As the 
movement is secured by a positively act- 
ing mechanical device, the fan will oscil- 


Eck New MODEL HURRICANE OSCILLATING 
Fan as Desk MOTOR. 


late in any position. It can be changed 
to a stationary fan or the oscillatory move- 
ment reduced to meet the requirements. 
The fans are made in twelve-inch and six- 
teen-inch sizes for both 115 and 230 volts. 


ELECTRICAL REVIEW 


THE ROBBINS & MYERS COMPANY. 
The Robbins & Myers Company, 


Springfield, Ohio, has been well known as 
a manufacturer of a fine line of fan 
motors for a number of years, and the 
company’s direct-current fans have been 
described in detail in previous issues of 
this journal. 


This year the company is 


ROBBINS & Myers ALTERNATING-CURRENT 


Desk FAN. 


placing on the market for the first time, 
as a supplement to its line of direct-cur- 
rent fans, several models of alternating- 
current fans. 

The alternating-current ceiling fans are 
equipped with blades of fifty-seven inches 
sweep, and run at 200, 150 and 100 revo- 
lutions per minute, according to the posi- 
tion of the switch, which also starts and 
stops the fan. The casing is placed di- 
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necessary with ceiling-fan motors of this 
type, and its consequent weight, ball bear- 
ings are used, provided with automatic 
regulation, facilitating starting and in- 
creasing the efficiency of the motor. 

The alternating-current desk fans are 
provided with a switch for starting and 
stopping, and give two running speeds of 


Rossins & Myers ExuavusT FAN. 


approximately 1,300 and 1,500 revolutions 
per minute for the twelve-inch, and 1,200 
and 1,500 revolutions for the sixteen-inch 
fans. They are convertible from desk to 
bracket type by the use of an adapter, 
without disturbing the wiring of the 
motor. They are also provided with the 
usual swivel and trunnion support, which 
affords any adjustment of the direction of 
the air current. 


The company has also developed a new 
type of fan intended principally for use 
in residences and small offices. This is 
a nine-inch fan, which is shown herewith 


Rossins & Myers NIne-Incw 
DrrRect-CURRENT AND AL- 
’ TRRNATING-CURRENT DEsk 


ROBBINS & Myers ALTERNATING-CURRENT CEILING FAN. Fan. 


rectly below the fan blades and is tapped 
to receive a standard electric-light fixture 
so that electric lights may be attached, 
making a combination electrolier and fan. 
Owing to the large diameter of the rotor 


for the first time. The smaller fan is 
finding ready sale. Special attention has 
been given to making it clean, durable and 
silent-running. It is provided with the 
usual switch in the base, giving speeds of 
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approximately 1,000 and 1,700 revolutions 
per minute. This nine-inch fan is also 
supplied wound for 110 and 220 volts 
direct current. 7 

For the last few years the company 
has had on the market two sizes of small 
exhaust fans made by adapting its twelve- 
inch and sixteen-inch direct-current fan 
. motors to exhaust-fan service. In addi- 
tion, the company is now furnishing the 
twelve-inch and sixteen-inch alternating- 
current, induction-type motors mounted 
in the same way. 


FORT WAYNE ELECTRIC WORKS. 


The fans offered by the Fort Wayne 
Electrice Works, Fort Wayne, Ind., show 
no decided changes from the previous sca- 
son, but minor details have been given 
careful attention, to the end that these 
motors give a most reliable service, are 
pleasing in appearance and require a 
minimum of attention. The line com- 
prises direct and alternating-current fans 
in the following types: Fight and ten- 
inch, mounted on pedestal; eight-inch re- 
volving, cord suspension; cight-inch and 
ten-inch universal bracket, adjustable sus- 
pension; eight and ten-inch, dragon 
bracket, spring suspension; cight-inch, 
telephone booth, spring suspension. 

Direct-current motors are wound for 
115 volts, but will operate satisfactorily 
on circuits ranging approximately ten per. 


Fort WAYNE DRAGON BRACKET FAN 
MOTOR. 


cent above and below rated voltage. Al- 
ternating-current motors are wound for 
110 volts, but will operate at any voltage 
between 110 and 115 volts, 


ELECTRICAL REVIEW 


Dish type fan motors are mounted on 
a hollow, cast-iron pedestal, with a base 
These mo- 
tors weigh from four pounds in the eight- 


about six inches in diameter. 


Fort WAYNE SUSPENDED RevoLving FAN 
MOTOR. 


inch to five and one-half pounds in the 
ten-inch motor. They are small in size 
and easily portable. Each motor is 


Fort Wayne Eicat-Incn Desk FAN 
Moror. 


equipped with a four-blade brass fan and 
guard. 

In the revolving type motor the whole 
motor is hung from an ordinary incandes- 


Vol. 52—No. 11 


cent lamp socket and turns on ball bear- 
ings. The suspension cord is of braided 
linen sash cord and takes up the extra 
weight, no strain coming on the con- 
ductors or terminals. | 

The universal bracket fan motors are 
designed for mounting upon the wall by 
means of a special wall bracket. A cir- 
cular piece of brass tubing shaped like a 
goose-neck is fastened rigidly to the motor 
proper. The goose-neck works freely in 
a hole in the bracket lug, allowing the 
fan to be adjusted both vertically and 
horizontally to any position. 

In the dragon bracket fan motor outfi 
the motor, with the fan and guard, is 
hung on three coil springs from a dragon- 
shaped wall bracket. The shaft is in- 
clined downward and the motor can.be 
turned so as to send air in the different 


directions horizontally. 

The telephone booth motor is a spe- 
cialty which has been given especial at- 
tention. This motor runs at 1,200 revo- 
lutions per minute, and gives a gentle 
breeze, practically. without noise. It is 
suspended from three spiral springs which 
absorb all vibration. 


—— e 


Havana Electric Railway 
Company. 

At the annual meeting of the Havana 
Electric Railway Company the rétiring 
directors were re-elected. Provision was 
made to classify the board to serve for 
one, two and three years. 

The report for the ycar ended Decem- 
ber 31, 1907, showed gross earnings of 


Fort WAYNE TEN-INcH UNIVERSAL BRACKET 
Fan MOTOR. 


$1,810,888, and a total income of $924,- 
952. There was a surplus, after divi- 
dends, of $91,075, equal to 1.21 per cent 
on the $7,500,000 common stock. 
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DOMESTIC AND EXPORT. 


NEW WATER-POWER DEVELOPMENT PLANNED— The water 
power of the Wolf River, Wis., is to be utilized to run the manu- 
facturing plants of Oshkosh. This power has been purchased by 
Leander Choate, Frank H. Jossyn, Emil H. Steiger and Casper 
Faust, all well-known men of Oshkosh. They have secured two water- 
power sites on the river near Royalton, Waupaca County, which are 
expected to give a head of water between thirty-five and forty feet 
and to develop between 2,000 and 2.500 horse-power. Engineers 
have stated that if 2,500 horse-power can be developed, the electric 
power can be brought as far as Oshkosh. 


NEW INTERESTS TO CONTROL ELECTRICAL DEVELOP- 
MENT COMPANY—Without a dissenting voice and with $4,800,000 
of the $6,000,000 common stock voting in favor and not a proxy 
against, the control of the Electrical Development Company on 
February 26 passed into the hands of William MacKenzie and his 
associates in the Toronto Street Railway Company. A special meet- 
ing of shareholders was presided over by Sir Henry Pellatt. Sir 
Henry in addressing the meeting said the company had been so 
harassed by the government and the Hydroelectric Power Com- 
mission and the municipalities that it had been found impossible 
to sell $2,000,000 of bonds. In this state of affairs the shareholders 
wera fortunate in having such an offer submitted from Mr. Mac- 
Kenzie. The arrangements were such that the dividends due on 
the bonds on March 1 were provided for. while the earnings of the 
company were sufficient to meet all charges, including interest and 
working expenses. ° 


SEATTLE-TACOMA POWER COMPANY—Fifteen hundred ad- 
ditional horse-power is to be developed by the Seattle-Tacoma Power 
Company, Seattle, Wash., in a new building for which the founda- 
tions are now under excavation in Western avenue and which it is 


' purposed to occupy in May. Later another similar generator will 


be added to the equipment. Discussing the subject W. H. Workman, 
Jr., general manager of the company said: “In the summer of 1905 
Seattle-Tacoma, interests acquired the properties of the Diamond 
Ice and Storage Company and the Mutual Light and Heat Company. 
Among the latter was an equipment of 900 horse-power in boilers 
used for steam heating im the down-town district north of Madi- 
son street. This boiler plant has been increased to 2,000 horse- 
power and the company now purposes to make a double use of the 
equipment, putting the steam from the boilers through a compound 
engine which will run a 1,000-kilowatt electric generator, before 
the steam is introduced into the steam-heating mains. The building 
which will house this apparatus will front on Western avenue, 
back to back with the present boiler house. of which it will be a 
duplicate. Fireproof construction will be used throughout and 
the building will be equipped with a traveling crane of twenty-five 
tons’ capacity to facilitate handling apparatus.” 


NEW MANUFACTURING COMPANIES. 
CEDAR RAPIDS, IOWA—The J. B. Terry Company has been in- 


corporated to undertake the manufacture of electrical supplies. 
The capital stock is $40,000. 


BUFFALO, N. Y.—The Bison Storage Battery Company has 
been incorporated with a capital of $5,000. The directors are: 
Joseph Marx, Mary Marx and Charles P. Snyder. 


NEW YORK, N. Y.—The Kozesnik Electric Third-Rail Safety 
System Company has been incorporated with a capital of $100,000. 
The incorporators are: B. Hartman, A. Hartman, C. Kozesnik, 
New York city, and G. A. Harris, of Astoria. 


NEW YORK, N. Y.—The F. & M. Iiiluminating Company has been 
incorporated to manufacture gas and electric lamps, burners, etc. 
The capital is $50,000, and the incorporators are: J. Parduba, F. J 
Nekarda and J. M. Nowack, of New York city. 
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LEGAL NOTE. 


WESTINGHOUSE SUIT SUSTAINED—An opinion was filed in 
the United States Circuit Court of Appeals for the District of New 
Jersey, sustaining an opinion rendered some time ago in favor of 


the Westinghouse Electric and Manufacturing Company against the 


Prudential Insurance Company, of Newark, N. J. This suit, brought 
by the Westinghouse Electric and Manufacturing Company against 
the Prudential Insurance Company, of Newark, N. J., to restrain it 
from further infringement of Nolan patent No. 582,481, in the use 
of a direct-current generator manufactured by the Bullock Electric 
Manufacturing Company, was decided in favor of the Westinghouse 
Company in the United States Circuit Court, District of New 
Jersey, and now the Court of Appeals sustains the opinion of the 
lower court, holding that claims two and four of the patent are 
valid and infringed by the use of the Bullock generator in question. 
The feature of the direct-current generator to which this patent 
relates is the means used for clamping the armature laminæ in 
place, and the particular feature is the means for holding the 
movable clamping ring or flange in position, a split ring partially 
located in a circumferential groove in the armature spider being 
used to hold the clamping plate in position, the ring itself being 
held from centrifugal movement by a shoulder upon the clamping 
plate. 


OBITUARY NOTE. 

MR. THOMAS CARSON BARR, a leading street railway man, 
died on February 26 at his home in Orange, N. J., aged fifty. He 
started business as a lawyer, but gave up his practice to enter 
street railway affairs in Philadelphia and was elected president 
of the People's Passenger Railway Company in that city. Then 
he became interested in railways in northern New Jersey. With 
other capitalists he purchased all the Newark (N. J.) surface roads 
except the South Orange avenue line. He incorporated them into 
the Newark Passenger Railway Company, which was later changed 
to the Consolidated Traction Company and then to the North Jersey 
Street Railroad Company. The Public Service Corporation is the 
present owner. Mr. Barr carried his interests and activities to 
Worcester, Mass., and operated roads there for a short time, but 
returned to New Jersey and became president of the Elizabeth, 
Plainfield & Central Jersey Railway Company. When the Public 
Service Corporation was organized he was made a director. He 
was a member of the board of governors of the Orange Club, the 
Essex County Country Club, the Union League, of Philadelphia; 
the Lawyers’ Club, of New York; the Essex Club, of Newark; the 
Trenton Country Club and the Lotus Club, of Newark. 


NEW INCORPORATIONS. 
CHARLESTON, W. VA.—The Citizens’ Light and Ice Company, 
of Huntington. $100,000. Incorporators: H. H. Hughes, J. E. 
Thompson, R. P. Aleshire, Blair P. Wilson and R. S. Prindle, all of 
Huntington. 


LOS ANGELES, CAL.—Huntington Park Gas and Electric Com- 
pany. $20,000, of which $3,000 is paid in. Directors: E. B. De La 
Matyr and J. J. Curran, of Los Angeles, and H. F. Leukfeld, of 
Huntington Park. 


HARTFORD, CT.—Connecticut Home Telephone Company, of 
Hartford. Incorporators: J. H. Hale, of Glastonbury; P. Lyon, of 
Hartford; A. O. Crosby, of Glastonbury, and Lewis Sperry, of 
South Windsor. $100,000. The corporation is to operate and main- 
tain telephone exchanges and systems of telephonic communication 
in the state of Connecticut. 


NEW PUBLICATION. 

NORTHWESTERN ELECTRICAL ASSOCIATION—The pro- 
ceedings of the fifteenth annual convention of the Northwestern 
Electrical Association, held in the Coliseum, Chicago, 1., January 
16, 17 and 18, 1908, have been published in book-form. 
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PERSONAL MENTION. 


MR. ALEXANDER H. PATTERSON, vice-president and general 
manager of the Phoenix Glass Company, New York city, reports fine 
weather and a pleasant vacation in the South, writing from Miama 
and Palm Beach, Florida. 


MR. ENOS M. BARTON, of Chicago, president of the Western 
Electric Company, spent several days in New York last week 
conferring with the officials of his branch house here, which is 
ably presided over by Vice-President H. B. Thayer. 


MR. H. W. YOUNG, for several years connected with the West- 
inghouse Electric and Manufacturing Company as special repre- 
sentative of the detail and supply department, has resigned to 
accept the position of sales manager of the Central Electric Com- 
pany, Chicago, Ill. 


MR. DANIEL K. HARRINGTON, of the Buffalo Southern Rail- 
way Company, which operates a trolley line from Buffalo, N. Y., 
to Hamburg and Orchard Park, and is extending its line to East 
Aurora, has been made general superintendent of the Hamburg 
and Orchard Park line. 


MR. W. A. LAYMAN, general manager of the Wagner Electric 
Manufacturing Company, St. Louis, Mo., has been elected vice-presi- 
dent of the company. This is a well-deserved recognition and the 
company is to be felicitated upon this addition to the strength of its 
executive department. 


MR. FREDERICK C. MOODY was tendered a complimentary 
dinner on February 29 by the employés of the construction depart- 
ment of the Bell Telephone Company, of Pennsylvania, in honor 
of his promotion on March 1 to the position of division plant 
superintendent of the company. 


MR. JAMES F. SHAW, builder of the Boston & Worcester Street 
Railway, has resigned the presidency, which he had held practically 
since the organization of the company, and William M. Butler has 
been elected in his place. At the same time Mr. Shaw withdrew 
from the presidency of the Boston & Worcester Electric Companies, 
the holding company for the street railway organization, and this 
place was filled by the election of Arthur E. Childs, of Boston. 
Both Mr. Childs and Mr. Butler are directors in the Boston & 
Worcester Street Railway Company, and Mr. Butler has served as 
counsel for the company ever since its inception. 


ELECTRIC LIGHTING. 
BUFFALO, N. Y.—The council has approved the aldermanic 
order for thirty-five additional electric lights. This will bring 
the total to the number allowed by appropriation, 3,000. 


AMITE CITY, LA.—The Central Light and Power Company 
will make a number of improvements to its plant in order to better 
the service. J. M. Ritson has assumed charge of the plant. 


BABYLON, L. I.—The village board has: voted to grant to the 
Babylon Electric Light Company a franchise for fifty years to 
furnish gas for lighting or heating and electricity for light and 
power. 

FAYETTEVILLE, TENN.—The Fayetteville Electric Light and 
Power Company has decided to increase the power of the plant. 
Manager Walter J. Bunn has purchased a 100-horse-power engine 
and later another dynamo will be secured by the company. 


JERSEY CITY, N. J.—The street and water board has decidéd 
to make a five-year contract for street lighting ‘with the Public 
Service Corporation in accordance with amended terms. The con- 
ferences have resulted in the making of further concessions to the 
city. 


AMERICAN FORK, UTAH—Byron S. Kershaw, a civil engineer, 
has completed the survey for the Utah County Light and Power 
Company’s line from the plant here to Knightsville. The line will 
be forty-two miles in length, from the transformer station, near 
the mouth of the American Fork Cafion, to a similar station at 
Knightsville. The line will carry 44,000 volts. 


RENO, NEV.—Articles of incorporation of the Malad Power 
Company have been filed. The company owns power plants near 
Sheridan, in the Sierra Nevada Mountains, and the directors claim 
they have sufficient power for the towns of Reno, Carson, Virginia, 
Dayton, Goldbill, Yerington and Fallon. The company is composed 
of J. H. Richards, R. E. Cavaney and E. L. Hice, Idaho capitalists. 
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TOPEKA, KAN.—The council has authorized and instructed 
Mayor Green to secure the most addcurate -itiformation obtainable 
regarding the feasibility of rebuilding the city electric lighting 
plant. The mayor is empowered by a resolution unanimously 
adopted to employ an expert electrical and mechanical engineer to 
make a thorough investigation of the Topeka plant and submit a 
detailed report. 


ELECTRICAL SECURITIES. 


Probably at no time has the whole country so concentrated its 
attention upon Washington, the President and Congress, nor 
awaited with such eagerness, not to say anxiety, the action upon 
financial] measures, as at present., Never before has the Federal 
Government undertaken in so widespread a fashion the solution 
of so many matters making or marring financial and industrial 
conditions. But all this notwithstanding, the country is striving 
hard to recover from financial disorganization, with its disastrous 
reaction on business, and already there are signs that improvement 
is the order of the day. Hard hit as they undoubtedly have been, 
the railroads are not all going to fail, and certainly their busy 
season will soon be at hand. The iron and steel business, while 
not booming, is making good gains. Strange to say, this so-called 
“barometer of trade” has done (or rather those at the head of it) 
very little of the general bewailing we have been assailed with 
lately. Now that the report of better times is at hand the critics, 
who certainly have done anything but inspire confidence, will sing 
another tune. 

Dividends have been declared upon the following electrical se 
curities: Twin City Rapid Transit Company; regular quarterly 
dividend of 134 per cent on the preferred stock, payable April 1 to 
stockholders of record March 16. St. Joseph, South Bend & 
Southern; regular semi-annual dividend of 2% per cent on the 
preferred stock and the regular semi-annual dividend of 1 per cent 
on the common stock, payable March 16. United Traction and 
Electric Company of New Jersey; regular quarterly dividend of 1% 
per cent, payable April 1. Philadelphia Traction Company; regular 
semi-annual dividend of 2 per cent, payable April 1, as registered 
March 7. South Side Elevated; a quarterly dividend of % of 1 
per cent, payable March 31. Books close March 31. This reduces 
the dividend rate from 4 per cent to 3 per cent per annum. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MARCH 7. 


New York: Closing. 
Allis-Chalmers COMMOD...........cceeceeece 5% 
Allis-Chalmers preferred..........-seeeeeee . 14% 
Brooklyn Rapid Transit...........eeeeeeee- 41% 
Consolidated GaS........ ccc cece ec cacenes 98 
General Electric........sssesserecesessssoeo 119% 
Interborough-Metropolitan common.......... 7 
Interborough-Metropolitan preferred......... 19 
Kings County ElectriC.........csecsssssesees, 90 
Mackay Companies (Postal Telegraph and 

Cables) COMMON...........cceeecceceece 62% 
Mackay Companies (Postal Telegraph and 

Cables) preferred...........eccceeceeees 61% 
Manhattan Elevated.............ccccesccece 120 
Metropolitan Street Railway...........s-ee. 15 
New York & New Jersey Telephone..... benus 98 
Western Union. = saa84.5 t5 5 644446 bee dew ates 49 
Westinghouse Manufacturing Company...... 40 

Boston: Closing 
American Telephone and Telegraph......... 106% 
Edison Electric Illuminating.............00- 200 
Massachusetts Electric... ........0c cece eeere 40 
New England Telephone................0005 107 
Western Telephone and Telegraph preferred.. 50 

Philadelphia: Closing 
Electric Company of America...........-66° 8% 
Electric Storage Battery common........... 16 
Electric Storage Battery preferred.......... 16 
Philadelphia Electric. ..........c0cceceeeees T% 
Philadelphia Rapid Transit.............+8+: 15% 
United Gas Improvement..............eee8 16% 

Chicago: Closing 
Chicago Telephone..............ccceeeecees 112 
Commonwealth Edison............eeeceeeces 86 
Metropolitan Elevated preferred..........++: 48 
National Carbon common............eeeeee> 51 
National Carbon preferred...........-e+eee: 103 


The Northwestern Elevated during February carried a daily 
average of 102,182 passengers, an increase of 13,747. 

The Chicago Telephone Company, for the month of February, 
reports a gain of 2,368 telephones. The total now in use is 208,250. 
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ula .. » ELECTRIC RAILWAYS. 
BOISE, IDA.—Construction work has been resumed on the 
Boisé Valley road, which will now be completed into Nampa. 


BURLINGTON, IOWA—It is announced that the work of se- 
curing right of way for the proposed Burlington-Bonaparte inter- 
urban railway will begin shortly. 


WATSONVILLE, CAL.—The electric line that connects this city 
with Port Watsonville, a distance of five miles, has been put into 
commission after being idle for nearly a year. 


YORK, PA.—The Hanover-York trolley line of the York Rail- 
ways Company has been placed in operation. The new line, which 
was built at a cost of about $750,000, is eighteen and one-half miles 
long. 


HAVERSTRAW, N. Y.—The Haverstraw village board has 
granted the application of the West Shore Traction Company for 
a franchise to construct a trolley line upon certain highways within 
the limits of this village. 


PHILADELPHIA, PA.—Stockholders of the West Chester, Ken- 
nett & Wilmington Electric Railway Company and of the Oxford, 
West Grove & “Avondale Street Railway Company have approved a 
proposition to merge the two companies. 


SHREVEPORT, LA.—The charter of the Shreveport Suburban 
Railway Company, capitalized at $50,000, has been filed, with John 
Lorenz, president, and J. B. Atkins, secretary-treasurer. The com- 
pany has already started work on a new electric line here. 


WINNIPEG, MANITOBA—The gross earnings of the Winnipeg 
Electric Railway Company for 1907 were $1,722,406, an increase 
of $306,101 over 1906. Over 20,000,000 passengers were carried, 
as against 17,229,554 in 1906, and eighteen miles of track were 
constructed. 


NORTH ADAMS, MASS.—The transfer of the Conway Electric 
Street Railway Company to the Fitchburg & Suburban Street Rail- 
way Company has been completed. The road during its thirteen 
years of operation has never injured or killed a passenger and has 
never had a lawsuit. 


FITCHBURG, MASS.—The Fitchburg & Leominster Street Rail- 
way will try the experiment of carrying freight and express matter. 
The Lunenburg selectmen, at a special meeting granted the com- 
pany a common carrier’s franchise, with no restrictions or condi- 
tions as far as the town of Lunenburg is concerned. 


SAN BERNARDINO, CAL.—A deal has been consummated by 
which the Pacific Light and Power Company is to furnish power 
for the San Bernardino Valley traction lines, including the lines in 
this city and Redlands, beginning March 1. For five years, or since 
the building of the traction roads in San Bernardino, the Edison 
company has been furnishing power. Work on the lines which will 
furnish electricity to the system is being rushed. The electricity 
will be furnished to the traction company at two points, at Arrow- 
head and in this city, the power coming from the Santa Ana 
cafion power-house. 


INDUSTRIAL ITEMS. 
THE ELECTRIC MACHINERY COMPANY, Minneapolis, Minn., 
has issued bulletin No. 98, devoted to direct-current motors and 
generators. 


THE CAMPBELL ELECTRIC COMPANY, Lynn, Mass., is manu- 
facturing a bell-ringing transformer which it is claimed does away 
with batteries. 


THE BABBITT-HARRIS COMPANY, Clayville, Oneida County, 
N. Y., has begun the manufacture of a new product of German- 
silver wire for electrical purposes. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill, has is- 
sued a valuable bulletin devoted to power equipment for railroad 
shops. This bulletin will be furnished by the company on request. 


THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., an- 
nounces that William G. Campbell will represent it hereafter in 
New York city, with headquarters in the St. Paul Building, 220 
Broadway. | 


THE WESTERN WIRE SALES COMPANY, Chicago, Ill., an- 
nounces the retirement of J. Allen Haines and A. Conro Fiero. 
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Richard Wick succeeds Mr. Haines as president, and F. B. Keller 
succeeds Mr. Fiero as vice-president. F. W. Pagel is sales manager. 


EDWARDS & COMPANY, 140th and Exterior streets, New York 
city, have published a very complete catalogue and price list of 
electrical specialties which will be sent upon request either to the 
company or its selling agent, the Western Electric Company, New 
York city. 


THE MASSACHUSETTS ELECTRIC MANUFACTURING COM- 
PANY, West Lynn, Mass., is now marketing the “Massachusetts” 
brand of magnet wire, for which it claims special merit in the 
way of excellence of quality and insulation, and that it is made 
of the finest and most carefully selected cotton. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, has recently is- 
sued a new catalogue on insulators in which twenty-eight different 
designs of insulators are described and illustrated; also wall 
insulators, strain insulators, porcelain tubes, circuit-breakers, cross- 
arms, and other line-construction material. 


I. P. FRINK, New York city, is not experiencing any let up dur- 
ing these troublous times. Among many large orders for special re- 
flectors he has secured contracts for installations in the following 
buildings: Singer Building, New York city; Union Terminal Sta- 
tion, Washington, D. C.; Importers’ and Traders’ Bank, New York 
city; Albany Historical Society, Albany, N. Y. 


W. TIMANUS McDOWELL, 50 Church street, New York city, 
is the general metropolitan agent for the “Nokorode” paste, which 
is gaining rapidly in its wide use among electricians for construction 
and repair work. This “Nokorode” paste is especially manufactured 
for soldering all metals except aluminum, and it has met with the 
greatest success in motor applications and soldering of every sort. 


THE ELECTRIC BLOWER COMPANY, Newton Centre, Mass., 
manufactures an interesting line of small electric blowing sets 
for forge work and similar applications. The thirteen-inch “Mar- 
vel” electric blower will furnish blast sufficient for four forge 
fires for less than one cent per hour. Other blowers will give 
greater or less capacity, according to the motor installed, with 
like economy. 


THE BRISTOL COMPANY, Waterbury, Ct., will publish regu- 
larly a monthly booklet entitled, “The Recorder,” which will seek 
to keep its patrons informed of the development and uses of this 
company’s products, which include recording voltmeters (switch- 
board and portable), direct-current and alternating-current am- 
meters and wattmeters, pressure, vacuum, hydraulic and water- 
level gauges, thermometers, pyrometers, electrical and mechanical 
time recorders and supplies. Copies of this booklet will be fur- 
nished by the company on request. 


THE HAZARD MANUFACTURING COMPANY, Wilkes-Barre, 
Pa., has issued its revised catalogue in two sections, one devoted 
to wire rope and the other to insulated wires and cables. These 
are both handsome and serviceable additions to the literature of 
the subject. The section devoted to wire ropes, in addition to the 
data and illustrations bearing directly upon the company’s products, 
is replete with illustrations of typical application of this material, 
supplemented by a great deal of technical and popular information 
on this subject. The section devoted to insulated wires and cables 
is full of interesting and valuable information for electrical engi- 
neers, contractors, mechanical engineers, architects, builders and 
any one else in need of data of this nature. 


THE L. B. ALLEN COMPANY, INCORPORATED, 1335 Columbia 
avenue, Chicago, Ill., manufacturer of the well-known Allen flux, 
is announcing a special discount of twenty per cent on Allen 
soldering paste for the months of March and April. This com- 
pany is one of the oldest manufacturers of flux and its experience 
in scientific soldering compounds is one calculated to inspire con- 
fidence in its products. The paste has been on the market for some 
time and the object of the company in making the discount offer is 
to stimulate the more universal use of it. Allen soldering paste 
is especially useful in the soldering operations of electric light wir- 
ing, switchboards, annunciators, heavy cable laying, pipeway work 
and, in fact, in all work where the parts soldered act as conductors. 
The company sends an attractive booklet, “If You Solder,” for the 
asking. 
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Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 


ENCE. Secretary, L. O. Howard, Cosmos Club, Washington, 
D. C. 
AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 


tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 


AMERICAN FOUNDRYMEN'’'S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 

tary, Ralph W. Pope, Engineering Societies Building, 29 West 

- Thirty-ninth street, New York city. Meetings second Friday of 
each month. 


AMERICAN MATHEMATICAL SOCIETY. 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, IIl. 


Secretary, Dr. 


Secretary, F. N. Cole, 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 
AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 


Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, treasurer 
Birmingham Railway, Light and Power Company, Birmingham, 
Ala. 

AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, W. W. Freeman, vice-president and general manager 
Edison Electric Illuminating Company, Brooklyn, N. Y 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, Cal. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ 
MISSOURI. Secretary, Charles J. Sutter, £220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Stanley, Royal Insurance Building, Mon- 
treal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckels Building, San 
Francisco, Cal. Monthly meetings, San Francisco, first Thurs- 
day of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. B. Cheadle, Joliet, Ill. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, 111. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West Thirty- 
ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. Annual 
meeting, Dallas, Tex., May 25-27. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. S. Norton, Indianapolis, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, J. B. Ward, Grand Rapids, Mich.; assistant secretary, 
J. A. Harney, Monadnock Building, Chicago, Ill. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Dubuque, Iowa. Annual meeting, Des Moines, Iowa, April 22- 23. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. Annual meeting, Des 
Moines, Iowa, April 24. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary. 
M. E. Crow, Houlton, Me. 

MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 


retary, A. A. Burch, Battle Creek, Mich. 

MISSOURI STATE ELECTRIC LIGHT ASSOCIATION. Secretary, 
C. C. Pierson, St. Charles, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George Schweer, Windsor, Mo. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary. 
J. B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. 


ASSOCIATION OF STATE OF 


Secre- 
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March 14, 1908 


NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Frederic P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. Annual meeting, Chicago, Ill., May 19-22. 


NEBRASKA ELECTRICAL ASSOCIATION. Secretary, William 
Bradford, Lincoln. Annual meeting, Omaha, Neb., April 15 
and 16. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pear] street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. Annual meeting, Columbus, 
Ohio, March 19. 


OH1O SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Ballard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 

OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next meeting, New York city, May 12. 


Secretary, 


Sec- 
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RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retury Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE 
PHONE ASSOCIATION. 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 382 Ohio street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


DATES AHEAD. 


Ohio Independent Telephone Association. 
Columbus, Ohio, March 19. 

Nebraska Electrical Association. 
April 15-16. 

Iowa Electrical Association. 
April 22-23. 

Iowa Street and Interurban Railway Association. 
ing, Des Moines, Iowa, April 24. 

West Virginia Independent Telephone Association. 
ing, Fairmont, W. Va., May 7-9. 

Railway Signal Association. 
May 12. 

National Electric Light Association. 
Ill., May 19-22. 

Telephone Association of Texas and Louisiana. 
ing, Dallas, Tex., May 25-27. 


INDEPENDENT TELE- 
Secretary-treasurer, G. W. Buzzell, 


Sec- 


Annual meeting, 
Annual meeting, Omaha, Neb., 
Annual meeting, Des Moines, Iowa, 
Annual meet- 
Annual meet- 
Next meeting, New York city, 
Annual meeting, Chicago, 


Annual meet- 


Record of Electrical Patents. 


Week of March 3. 


880.537. TELEPHONE DICTATING SYSTEM OR APPARATUS. 
John W. Kelly, Jr., Camden, N. J., assignor to General Acoustic 
Company. An intercommunicating system connecting man- 
agers’ with stenographers’ desks. 


880,544. GROUND DETECTOR. Justus C. Lawler, Colorado 
Springs, Col. A three-phase static detector. 
880,547. —TRANSFORMER FURNACE. 
880,547. TRANSFORMER FURNACE. Axel R. Lindblad and Otto 


Stalhane, Ludvika, Sweden. An induction furnace arranged 
so that a number of core laminations will be cut by any plane 
passed through the axis of the core. 


880,565. FAULT-LOCATING APPARATUS. Lloyd C. Nicholson, 
Buffalo, N. Y. A system for applying a high potential to the 
conductors so’ as to enable their relative impedances to be 
determined. 


880,579. CARBON ELECTRODE FOR ELECTRICAL BLEACHING 
APPARATUS. Paul Schoop, Nuremberg, Germany. A precious 
metal lead is attached to the carbon electrode by a hard carbon 
screw. 


880,592. LONG-DISTANCE RECORDING 
CIPROCATING DEVICES. Richard H. Sterling. Watsonville, 
Cal. A double polarized relay actuated by electrical impulses 
set up by the reciprocating device. 


880,599. PROCESS FOR ELECTROLYTICALLY PRODUCING 
PERSULPHATES. Gustav Teichner and Paul Askenasy, 
Nuremberg, Germany. Solutions of sulphates are subjected to 
electrolytic action and reducing agents are added periodically. 


880.655. TROLLEY-WIRE FINDER. Ferdinand Gundorph, Port- 
land, Ore. A finger is projected, through a slot in the harp, 
above the wheel by pulling upon the trolley cord. 


880,662. AUTOMATIC ELECTRIC FIRE-ALARM SIGNAL. Ed- 
ward E. Hayden, Washington, D. C. A thermostatic alarm. 


880,689. PRIMARY BATTERY. William M. McDougall, East 
Orange, N. J., and Stanley R. V. Robinson, New York, N. Y. 
Electrical contact to both electrodes is made through the 
bottom of the jar. 


880,691. ELECTRIC ALARM. Theodore Norpoth, St. Louis, Mo. 
An alarm actuated by the turning of a door knob. 


880,703. BATTERY. George M. Wheeler and Henry Wilhelm, 
Brooklyn, N. Y. A pocket battery with a readily removable 
wrapper. 
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880,705. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph L. 
Woodbridge, Philadelphia, Pa. All parts of the magnetic cir- 
cuit of thea generator are relatively fixed. The commutator 
has two sets of brushes which are revolved so that direct 
current fed through them produces a displaced magnetic fleld. 


880,706. ELECTRICAL DISTRIBUTION. Joseph L. Woodbridge, 
Philadelphia, Pa. A combination of alternating-current and 
direct-current systems, the transforming apparatus being oper- 
atively connected between the two sources. 

880,708. TELEPHONE TOOL APPARATUS. Edward P. Baird, 
Evanston, Ill, assignor to Baird Manufacturing Company, 
Chicago, Ill. A coin collecting device controlled from the 
central office. 
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880,689.—PrimarRy BATTERY. 


880,748. ELECTRIC-FURNACE PROCESS. Franz von Kügelgen 
and George O. Seward, Holcombs Rock, Va., assignors to Vir- 
gihia Laboratory Company, New York, N. Y. Heating current 
is passed from carbon electrodes through the conducting charge, 
the electrodes themselves being cooled. 


880,760. PRODUCING METALS BY ELECTROLYSIS. George O. 
Seward and Franz von Kliigelgen, Holcombs Rock, Va., assignors 
to Virginia Laboratory Company, New York, N. Y. The upper 
surface of the electrolyte is cooled so that as the molten metal 
floats to the surface it solidifies. 


880,761. MEANS FOR DRAINING MANHOLES OF ELECTRIC 
CONDUIT SYSTEMS. Angus J. Smith, Boston, and Daniel 
Livingston, Cambridge, Mass. A suction pipe is carried from 
manhole to manhole and float valves provided at the manholes 
which open when draining is necessary. 


880,705.—SYSTEM OF ELECTRICAL DISTRIBUTION. 


880,762. SIGNALING SYSTEM. Bernard Staub, New York, N. Y. 
A system controlled by combinations of electrical impulses. 


880,770. SIGNALING CIRCUIT FOR RAILWAYS. Joseph A. Wil- 
son, Westfield, N. J., assignor to Hall Signal Company, New 
York, N. Y. The track is divided into insulated sections, re- 
lays being placed in each section for controlling the signals 
automatically. 

880,780. MEANS FOR ELECTRICALLY OPERATING FIRE EN- 
GINES. Gustav A. Drake, Denver, Col. A motor-driven fire 
pump and a system which automatically closes the electric 
circuits as the suction pipe is attached to the water supply. 


880,788. MEANS OF FORMING ELECTRICALLY BONDED RAIL 
JOINTS. Horatio G. Gillmor, Bath, Me. An electrically bonded 
rail joint in which the bonding plate is enclosed in a chair. 
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880,790. IMPLEMENT FOR REMOVING INSULATING cover 
ING FROM ELECTRIC CIRCUIT WIRES. John H. st, 
Chicago, ll. Pliers provided with cutting blades. 


880,888. HIGH-POTENTIAL TRANSFORMER. Chester H. Thor- 
darson, Chicago, Ill. The base and supporting arms of the 
transformer form part of the magnetic circuit. 

880,858. ELECTRO-AUTOMATIC WEIGHING APPARATUS. 
Charles L. Bonds, Los Angeles, Cal. An electrically controlled 
chute gate. 

880,888. ELECTROMAGNET. Winthrop K. Howe, Buffalo, N. Y. 
assignor to General Railway Signal Company. A magnet with 
a plurality of poles and electric circuits. 

880,891. ELECTRICAL PURIFICATION OF FLOUR, GRAIN, 
ETC. John L. Lawson, Leith, Edinburgh, Scotland. The flour 
is conducted in thin streams under a highly charged conductor 
which attracts and draws from the former impurities which are 
then propelled away. 
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880,743.—ELECTRIC-FURNACE PROCESS. 


880,957. STORAGE-BATTERY ELECTRODE. Jonas W. Ayls- 
worth, East Orange, N. J., assignor to Edison Storage Battery 
Company, West Orange, N. J.  Electrolytically deposited 
hydrated peroxide of nickel is applied to a conducting support. 


880,963. TROLLEY POLE. Henry Bouchard, Austin, Tex. A tele 
scoping pole. 


880,971. INSULATOR. George W. Carter, Canyonville, Ore. An 
insulator with seats for a tie wire at top and bottom. 


880,976. TROLLEY MECHANISM. William J. Craig, Pine Bluff, 
Ark. A trolley pole controlled by a rod passing through the 
roof of the car. 

880,978. ELECTRODE ELEMENT FOR STORAGE BATTERIES. 
Thomas A. Edison, Llewellyn Park, Orange, N. J., assignor to 
Edison Storage Battery Company, West Orange, N. J. An ele- 
ment consisting of a perforated enclosing pocket packed with 
highly compressed active material containing overlapping Con- 

. ducting flakes. 
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880,8388.—HiauH-PoTENTIAL TRANSFORMER. 


880,979. METHOD OF MAKING STORAGE-BATTERY EUR 
TRODES. Thomas A. Edison, Llewellyn Park, Orange, N. J., 
assignor to Edison Storage Battery Company, West Orange, 
N. J. An electrode formed of a mixture of particles of active 
material and flake-like conducting material, enclosed in jackets. 

881,015. ELECTRIC ARC LAMP. Louis C. H. Mensing, Rugby, 
England. An arc lamp with inclined carbons. 

881,017. HEATING DEVICE. William E. H. Morse, Algona, lowa- 
An incandescent lamp enclosed within a screen. 

881,049. ART OF LIBERATING ALUMINUM AND OTHE 
METALS. Henry S. Blackmore, Mount Vernon, N. Y. A set 
stance containing a metal and oxygen is electrolyzed by mean 
of electrodes containing aluminum methide. 

881,055. ELECTRICAL APPLIANCE FOR PROTECTION AGAINST 
INSECTS. Alphonse L. M. Chaulin, Paris, France. A collap 
sible device consisting of flexible exposed conductors. 
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ELECTROMAGNETIC INDUCTION. 

Our ideas of the mechanism of electromagncetie induction 
have always seemed very artificial and not altogether satis- 
factory. We have two statements of this effect: that duc to 
Faraday, which says that when a conductor cuts a magnetic 
field an electromotive force is set up, and that given by Max- 
well, which states that if the number of lines of magnetic 
induction which pass through a conducting circuit be changed 
an electromotive force will be set up. These might at first 
scem to amount to the same thing, but neither of them at first 
thought seems to explain all the effects of induction. For 
example, the second statement hardly seems to account for the 
action of the so-called homopolar dynamo, a type of machine 
which is the direct descendant of Faraday’s dise dvnamo, the 
action of which is more or less satisfactorily accounted for by 
his statement of the law; while, on the other hand, the action 
of a transformer is most satisfactorily explained by Maxwell's 
statement of the law. 

At a recent mecting of the Philadelphia section of the 
American Institute of Electrical Engineers, Mr. Carl Hering 
described an experiment which he thinks makes clear the defects 
of the law as stated by Maxwell. This experiment consists in 
completing a closed circuit through two metallic springs which 
can be passed over the ends of a magnet and then drawn across 
the material of the magnet so as to pass the latter out of 
the circuit again without opening it. As the springs were 
passed over the poles of the magnet, an induction effect was 
set up as usual, but as they were drawn across the magnet so 
as to exclude it from the circuit, there was no such effect; and 
although the greatest care was taken in the experiment, making 
it clear that the circuit was not opened at all, not the slightest 
electromotive force could be detected. This experiment seems 
to Mr. Hering to emphasize the defect of Maxwell’s method of 
stating the law and the advantage of that form in which it 
was given by Faraday. He holds that the law should state 
clearly that it is necessary that the material of the conductor 
shall be moved in the magnetie flux as the mere shifting of 
the circuit itself through a fixed conductor will not give rise 
to an electromotive force. On the other hand, Mr. Hering 
points out, in the case of the Hall effect, it is the path of the 
current that is shifted by the magnetic field and not the con- 
ductor, 

These effects are not dificult to explain if one accepts the 
electron theory of metallic induction. If the flow of current 


along a conductor be due to the actual morenient of the ekee- 
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trons, then it is easy to sce that there must be relative motion 
of these electrons-with respect to the magnetic field for an elec- 
tromotive force to be sct up. Moving a conductor through a 
magnetic ficld, of course, moves its electrons with it and the 
forces thus set up upon the electrons tend to drive them in a 
direction at right angles to the motion and to the direction 
of the field. 
slipped over the pole of his magnet. 


This is what takes place when the springs are 
On the other hand, as 
one pulls the springs across his magnet, the springs themselves 
are not in a field, and, therefore, ineffective, while the magnet 
itself completes the conducting path between the springs and 
there is no movement of its electrons with respect to the mag- 
netic flux. Hence there is no electromotive foree set up. As 
regards the Hall effect, the action is similar. Here we have a 
current flowing which is nothing more than a procession of 
electrons, and if the conductor be placed in a magnetic field, 
these electrons, as they flow along the conductor and, therefore; 
through the magnetic field, will give rise to forces tending to 
drive them to one side. The effects are, therefore, not difficult 
to understand, provided, of course, the electron theory be 
accepted, and it is rather interesting to note, as pointed out by 
Sir Oliver Lodge, during a recent lecture, that we must always 
have the three components, representing the three directions of 
space; we have the direction of the magnetic force, the direction 
of the electric force and the direction of mechanical force or 
motion, These are the uniting forces of the universe and they 
seem to point to the foundation of threc-dimensiona] space. 
But accepting Faraday’s statement of the law of induction 
does not make it easy to understand the action of a transformer. 
If it be necessary that the flux should actually cut across the 
conductor, one must assume, in a transformer, that this flux 
starts from the primary coil and spreads out as a leakage flux 
until it coincides with the magnetie circuit, and then collapses in 
the same way. But when it is remembered that the reluctance 
of the leakage path may be hundreds of times greater than that 
of the magnetic path, it is a little hard to accept this idea as 
what actually takes place. Moreover, according to Weber’s 
theory of the magnetization of iron, by far the greater part 
of the magnetic flux is due to the twisting around of the 
molecular magnets, bringing them into the line, and if this be 
the case then the magnetic flux would seem rather to grow up 
in the iron itself than to be driven into it sideways by the 
exciting coil. Our magnetic theory recognizes two factors of 
the flux; that due to the coil itself, which is designated by H, 
and that due to the aligning of the little magnets of iron, 
usually designated by I. The first component may be thought 
of as springing out of the primary coil like ripples from a 
pebble thrown into water, but the other, and far more impor- 
Yet the celcc- 
tromotive force which is set up in the secondary of the 


tant, part of the flux arises in the iron itself. 


transformer is due to the total flux. Here Faraday’s statement 
of the law of induction seems as defective as Maxwell’s state- 
ment when applied to the homopolar machine. 

The fact is we have no altogether satisfactory conception of 


the mechanics of electromagnetic induction. We have found 
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Faraday’s idea of lines of force, resembling stretched rubber 
bands, so useful that we have come to depend upon it almost 
entirely. Indeed, from the way the expression is used by some 
writers, they seem to have lost sight of the fact that these lines 
have no actual existence and were used by Faraday merely to 
indicate a condition of stress. Now there is no reason why 
a closed line of stress can not be set up without having to start 
as an infinitely small circuit and grow to its final size. For 
example, a state of strain can be set up throughout a hoop 
by a force supplied at one point; or motion of a fluid in a 
closed circuit of pipes can be brought about without it being 
necessary to suppose that the force in the first case is transmitted 
diametrically across from one side of the hoop to the other, 
or that water in the second will leak out of the pipe at one 
point merely to seep back into it at another. It is a fact that 
the student of magnetism is considerably hampered by arti- 
ficial and unsatisfactory notions of what actually takes place, 
and we are still using the old ideas suggested by Faraday 
because no one has since then presented one that was better. 


THE MOVEMENT OF PARTICLES OF MATTER BY 
THE ELECTRIC CURRENT. 

The transportation of matter during electrolysis takes place 
indirectly, for while a metal may leave one electrode and reap- 
pear at the other, it does not appear in the electrolyte in the 
metallic condition, but is there only in the form of a salt. Of 
course, during electrolysis solid matter may be deposited on one 
or the other electrode, but this action is not necessarily a direct 
effect to the current. On the other hand, very small particles 
of solid matter have been observed to behave as though they 
were forced along through the electrolyte by the current, as 
reversing the direction of the current reversed the direction in 
which these minute bodies drifted. There has been no satis- 
factory explanation of this effect, but it has been suggested 
that it might be due to some such action as that which causes 
a globule of mercury, when placed in sulphuric acid between 
electrodes, to move from one toward the other whenever a cur- 
rent passes. This action seems to be an indirect effect of the 
current and to be due directly to the difference in surface ten- 
sion of the two sides of the mercury caused by the two gases 
which are liberated by the current as it enters and leaves the 
globule. 

Now, another case of migration has been noticed, but in 
this instance it is the movement of metallic particles along 4 
more or less solid conductor. A paper published in the Philo- 
sophical Magazine (London), February, which has been con- 
tributed by Messrs. C. E. Mendenhall and L. R. Ingersoll. 
describes the action of small particles of metal when placed 
upon a Nernst glower through which a current is being passed. 
Two cases were observed. If the glower were sufficiently hot 
to melt the particles of metal, the latter would flow along from 
one end to the other at a speed which seemed to be fixed for 
each metal, but varied for the different metals from a slow, 
almost imperceptible, creep to a fairly rapid motion. In the 
other case, when the: temperature of the filament was not high 
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enough to melt the metallic particle, the latter would roll or 
slide from one end of the glower to the other. In this case, 
also, the speed of the motion varied for the different metals. 
The direction of motion, while fixed for one metal, dif- 
fered for different metals, some of these moving with the 
current in the common acceptance of that expression, others 
moving in the opposite direction. In some cases the force 
acting upon the particle seemed to be small, in others it was 
great enough to plow up the surface of the glower. In each 
case the direction of motion always reversed with the reversal 
of the current. 

A careful study of this phenomena failed to produce an 
entirely satisfactory explanation of the cause. It was found 
that the effect took place only on conductors resembling closely 
the Nernst glower. The action seems to be due to the current 
and not to the heat of the glower, for when the latter was heated 
by an alternating current there was no motion of the small 
particles until a small direct current was superposed upon the 
other, when the motion was again observed; and its direction 
depended upon the direction of flow of the direct current. Nor 
did surrounding the glower by a different gas, such as carbon- 
dioxide, or placing it in a partial vacuum, affect the result 
perceptibly. It was found that the oxids of the metal behaved 
in a similar way. But perhaps the most interesting fact which 
was brought out, and one the reason for which is not apparent, 
is that if the metals be arranged in order of their atomic 
weights, all of those heavier than yttrium or zircontum—the 
oxids of which form the principal constituents of the glower— 
move with the current; while those elements having atomic 
weights less than the two named move in the opposite dircction. 
If the direction of the motion had been found to depend upon 
the valency of the metals, the result would have been less sur- 
prising, although still unexplained, but it is difficult to imagine 
what the atomic weight has to do with it, unless one imagine 
that the electrons, in their passage along the glower, tend to 
drag atoms along with them, and that this drag is most effective 
on those atoms of least weight. This would tend to move the 
lighter metals against the direction of current-flow, as the elec- 
trons are supposed to be negatively charged, and, therefore, 
against the current; and, also, this tendency to shift the lighter 
elements to one end would tend to displace the heavier ones in 
the opposite direction. That there is some movement in solid 
electrolytic conductors has been believed for some time, but 
what this is is not known. These interesting movements of 
particles foreign to the glower material seem pretty clear evi- 
dence of such action, although they do not by any means prove 
it. But they suggest a possible method of investigating this 
phenomena. As the authors suggest, the motion may be due to 
a secondary effect similar to that by which the movement of the 
drop of mercury through the sulphuric acid is explained, but 
there are other effects noticed which have some bearing on the 
subject. For example, it was found that if the glower were 
partially coated with a certain metal, that this coating retarded 
the movement of the particle consisting of the same metal, but 
apparently had no effect whatever upon particles of other metals. 
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There was also an apparent diffusion observed with several of 
the metals, platinum being one of these. This seems to be 
characteristic of less oxidizable metals. The diffusion is indi- 
cated by a streak along the surface of the glower directed against 
the flow of current, that is to say, against the direction of the 
motion of the metallic particle, as those metals showing this 
effect were all heavier than yttrium and zirconium. When an 
alternating current was passed through the glower, this streak 
was noticed on both sides of the metallic particle. 

These interesting phenomena were observed while the 
authors were studying another curious effect, apparently not 
electrical, This was the fact that small particles of a metal, 
when imbedded in a Nernst glower, could be cooled considerably 
below their melting points and still remain molten. The amount 
of under-cooling was sometimes 300 degrees below this point, 
and when solidification took place, it was very sudden and gave 
rise to a phenomenon similar to that of recalescence. A similar 
effect was noticed when these particles were melted upon a 
heated non-conducting surface such as clay. 


——— 


ELECTRIC HAULAGE ON CANALS. 

In view of the great public interest which attaches nowa- 
days to the subject of the canalization of shallow rivers and 
the improvement of inland waterways, the paper presented to 
the American Institute of Electrical Engineers at its meeting 
last week in New York city, by Mr. Lewis B. Stillwell and 
Mr. H. St. Clair Putnam is of peculiar timeliness and signifi- 
cance. The authors have been able to establish some interesting 
figures as a result of the comparative performances of two 
systems of canal-boat haulage—namely, mining locomotives on 
narrow-gauge surface tracks, and a monorail system, employing 
adhesion tractors, applied to a section of the Lehigh Canal, 
near Mauch Chunk, Pa. 

The authors find a mechanical efficiency in favor of the loco- 
motive. Owing to the method of application of the load, the 
under-running wheels of the tractor grip the monorail, and the 
adhesion of the machine is therefore a function not only of its 
weight, but of the pull it exerts. The weight of the tractor is 
10,000 pounds less than that of the locomotive. The entire 
weight of the latter is available for traction, while to exert the 
same draw-bar pull the lower wheels of the tractor must be 
pressed upward with greater force as the pull approaches a max- 
imum, thereby increasing the track and rolling friction of the 
tractor. On the other hand, the smaller electrical losses of the 
single motor on the tractor as compared with the two motors 
on the locomotive give the former an advantage, and the abso- 
lute efficiency leaves little difference between the two systems. 

For canal-boat haulage as it exists to-day, it is not easy to 
see wherein the profit lies in applying a more modern system 
of propulsion; for with the fluctuating traffic it would be hard 
to find a more economical system than the occasional mule for 
the occasional tow-boat. It is well to bear in mind, however, 
that with the canal in question being worked to its capacity, 
changes in the locks being assumed, and with the present size 
of tow-hoats in use, the cost of transportation with the elece- 
trical system, including all the capital charges, works out at 
between four and five mills per ton-mile, and the electrification 
would pay handsomely. Quoting Mr. Stillwell, the grand aver- 
age of freight transportation in the United States by the rail- 
roads is very close to four mills per ton-mile, without any capital 
charges, locomotive repairs being paid for out of operation. 


With larger barges and larger locks the results would be further 
improved. 
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Electric Haulage of Canal 
Boats. 

At the 226th meeting of the American 
Institute of Electrical Engineers, held in 
New York city on March 13, Lewis B. 
Stillwell and H. St. Clair Putnam pre- 
sented a paper entitled “Notes on Electric 
Haulage of Canal Boats.” By the cour- 
tesy of W, A. Lathrop, president of the 
Lehigh Coal and Navigation Company, 
for whom the tests were made, the authors 
were permitted to present to the Institute 
such results of their investigation as were 
not purely local in their significance, and 
comprised data more or less applicable to 
the gencral problem of electric operation 
of canals. The notes were based upon the 
results of tests conducted by the authors 
during the autumn months of 1907 on a 
section of the Lehigh Canal near Mauch 
Chunk, Pa. The object of the tests was 
to determine: ) 

(a) Pull required to propel canal boats 
at various speeds and with varying num- 
bers of boats in tow. 

(b) The relative merits, for the pur- 
pose contemplated, of locomotives sup- 
plied by trolley and operating upon a track 
of forty-two-inch gauge, and a monorail 
system. 

(c) The best speed and length of tow 
as fixed by physical conditions. 

(d) The power required to operate the 
canal between Coalport and Bristol. 

(e) The equipment required for such 
operation. 

The data included in the present paper 
present the conclusions called for under 
headings (a), (b) and (c) of the fore- 
going summary. 

One section of the canal, 10,095 feet 
long, was equipped with the locomotive 
system, and another section, 10,555 feet 
long, was equipped with the monorail sys- 
tem. On the section equipped with the 
locomotive system two ordinary mining 
locomotives were used, each weighing, 
under testing conditions, 16,000 pounds 
without testing instruments, equipment 
and crew. Each locomotive is equipped 
with two direct-current motors of twenty- 
eight horse-power, operating on a 500-volt 
trolley circuit. The locomotive wheels are 
twenty-eight inches in diameter, with a 
gear ratio of sixty-nine to fifteen. The 
wheel base is forty-four inches. On the 
section equipped with the monorail system 
three traction machines were used. Two 
of these tractors were manufactured in 
this country and one was manufactured 
abroad. The electric equipment of cach 
comprised one direct-current, forty-horse- 
power motor. The gear ratio is 5.78 to 
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one, diameter of wheels twelve inches, and 
length of wheel base forty-two inches. 
The ratio of leverage on the lever wheels 
is 4.7 to one—that is to say, the lower 
wheels are pressed upward against the 
lower face of the rail with a force 4.7 
times the drag on the tow line. The ad- 
hesion of the machine, therefore, is a 
function not only of its weight, but of 
the pull which it exerts. Each tractor 
weighs 6,450 pounds, and under test con- 
ditions, with instruments and crew, 7,350 
pounds. Tractor No. 3 was manufactured 
in Paris, and equipped with one twenty- 
five-horse-power mining motor. The 
wheels are 11.25 inches in diameter, the 
gear ratio 3.4 to one and the wheel base 
forty-two inches. Tractor No. 3 being 
superior to tractors Nos. 1 and 2, and 
producing better results in operation, was 
used for making the calculations pre- 
sented in the report. 

The monorail is supported at a height 
of four feet above the ground by steel 
posts placed at intervals of eighteen feet. 
The Mauch Chunk installation is an or- 
dinary ten-inch I-beam weighing seventy- 
five pounds to the yard. The monorail, 
with supports and braces complete, weighs 
120 pounds per yard, and is erected along 
the canal outside the tow-path. 

In each test the tow line was approxi- 
mately 200 feet long. Four canal boats 
were loaded and used in all comparative 
tests made. In addition to the tests of 
the four special boats, the regular canal 
traffic was handled by the test machines 
on their respective sections during the 
months of October and November and a 
part of September. Complete tests were 
made from time to time as opportunity 
offered until it was thought that sufficient 
data had been collected. The velocity of 
the current of water flowing in each sec- 
tion of the canal was determined at the 
time the tests were made, but to obtain 
the average value for towing resistance, 
including t the effect of this current, and 
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Two boats loaded ..... 204 3.62 1.500 | 0.418 
One boat loaded....... 187 4.00 1,000 | 0.456 
Four boats empty..... 05 4.00 1.010 | 0.664 
Two boats empty ..... 47.5 | 4.20 560 | 0.068 
One boat empty....... | 23.8; 5.00 400 | 0.673 


es 
also of track grade, all tests were made in 


both directions over each section of the 
canal. The average results were used 
in the calculations. The above table 
shows the average results obtained at the 
average towage speeds attained in the 
tests. 
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In the majority of instances where two- 
boat tests were made the boats were 
equipped with the so-called Erie steering 
gear. With this gear the second boat is 
used as a rudder for the first boat, to 
which it is tightly lashed. The effect, so 
far as the resistance of the water is con- 
cerned, is a reduction of approximately 
eight per cent in the pull required, in 
addition to which saving the boats are 
kept in better alignment and are under 
better control. In the majority of four- 
boat tests the first two boats were equipped 
with the Erie steering gear, but this bene- 
ficial effect as regards reduction of pull 
required was apparently lost owing to the 
effect of the drag of the last two boats, 
which tended to alter the position of the 
first two with reference to the line of 
motion. 

Compared with electric railway opera- 
tion the rate of acceleration practicable of 
attainment in towing canal boats is low. 
Acceleration, however, is relatively unim- 
portant, as the time of run is long com- 
pared with the time consumed in accelera- 
tion. 

Comparisons were made of the mining 
locomotives and tractors at speeds and 
effective pulls as nearly identical as was 
found practicable. To meet these condi- 
tions the various machines tested required 
different operating energy, and as change 
in the energy affected the motor efficiency. 
the electric losses in the motors in all 
cases were subtracted from the kilowatt- 
input in determining the mechanical effi- 
ciency of the machines. The mechanical 
loss of the motors and gears in each case 
was charged against the respective ma- 
chines. The tow-line pull in all cases was 
corrected to the effective pull in pounds 
in the direction of motion. The results 
of these tests are given in the following 
table: | 

EFFICIENCY OF TOWING MACHINES. 


Effective | Effective | Effective 
Pull. Pull. Pull. 
1.000 Lbs. | 2,000 Lbs. | 3,000 Lbs. 
Per Cent. Per Cent. | Per Cent. 
Mining locomotive.. 80 83.5 84.0 
Tractor 1............ 68 73.8 74.8 
Tractor 8............ 73 77.2 77.5 


In running without load the machines 
preserve approximately the same relation 
as they do when operating under load con- 
ditions, although the relative magnitude 
of the values is changed. When develop- 
ing large draw-bar pulls the mechanical 
losses in tractor No. 3 are fifty per cent 
in excess of those of the mining locomo- 
tive. Mechanical losses in tractor No. 1 
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exceed those of the mining locomotive by 
from seventy to eighty per cent. Under 
light-running conditions these excess losses 
are reduced to about seven per cent in the 
case of tractor No. 3. The running-light 
losses are in themselves relatively unim- 
portant, as the amount of power required 
is small and the amount of idle running 
relatively very small. This characteristic, 
however, shows errors in design and work- 
manship, and they are also corroborated 
by the results of the heavy-load test, and 
are therefore important. 

Under load conditions, especially as the 
draw-bar pull approaches the maximum 
of which the locomotive is capable, the 
latter machine theoretically should show a 
higher mechanical efficiency. This is due 
to the fact that when the mining loco- 
motive utilizes its entire weight for trac- 
tion, to obtain a similar draw-bar pull 
with the tractor the two driving wheels 
on top must have a pressure upon them 
equal to the weight of the mining loco- 
motive. As the weight of the tractor is 
10,000 pounds less than that of the min- 
ing locomotive, a pressure of at least 
10,000 pounds must be exerted on the 
lower or pressure wheels. It is evident, 
therefore, that the track and rolling fric- 
tion of the tractor must be greater than 
that of the mining locomotive by the 
amount of this excess pressure on the 
track. 

In hauling canal boats by mules, the 
speeds attained vary from 1.25 to two 
miles per hour. When the current assists 
the speed exceeds these amounts, and when 
the tow is against the current the speed 
sometimes drops very low. Dynamometer 
tests were made, and it was determined 
that in starting a tow a team of good 
mules could exert-momentarily a pull ap- 
proximating 800 pounds. The pull re- 
quired at two miles an hour, as determined 
by the tests in which the mining locomo- 
tives and tractors were used, is 250 
pounds. At 1.75 miles an hour it is 190 
pounds. At 1.5 miles it approximates 140 
pounds. 

The practicable limits of speed when 
towing is done with towing machines de- 
pends upon the ability to steer boats, the 
wash of the canal banks, the time required 
for locking and the tonnage capacity and 
length of tow. 

The authors conclude that single boats, 
loaded or empty, can be operated satisfac- 
torily on tangents at speeds exceeding five 
miles an hour; but, on the canal, for satis- 


factory working, five miles on hour is . 


probably about the limit of average speed 
for such tows, T'wo-boat tows are handled 
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satisfactorily at speeds of from 3.5 to four 
miles an hour. Four-boat tows, loaded, 
can be operated with a fair degree of 
success at speeds up to three miles an 
hour, except on very sharp convex curves. 
Four-boat tows, light, were found imprac- 
ticable as tested. Possibly with improved 
steering gear the difficulties encountered 
might be overcome. It is thought, how- 
ever, that no conceivable steering gear 
would make it possible to handle four- 
boat tows, light, in a heavy wind. 

As far as saving of time in locking the 
boats is concerned, it is not thought that 
much gain will be made. 

It was thought that possibly single- 
phase, alternating-current motors of the 
compensated type might be used, and the 
authors develop certain tabulations of the 
speeds recommended for tows varying 
from one to four boats, loaded and empty, 
assuming that direct-current series motors 
or single-phase, alternating-current mo- 
tors be employed. The conclusions are 
based upon the observed facts as regards 
ability to steer the boats, the wash of the 
canal banks, the relative time required in 
locking and between locks, and the ton- 
nage capacity of the canal as affected by 
the length of tow. The speeds recom- 
mended for direct-current and alternat- 
ing-current motor equipment, respectively, 
differ by reason of the different speed 
characteristics of the motors of these re- 
spective types. The following table gives 
the average time required for four, two 
and one-boat tows to make the round trip 
from Coalport to Bristol, loaded, and re- 
turn empty: 


TIME IN TRANSIT OVER ENTIRE CANAL— 
106.2 MILES, WITH EXISTING LOCKS. 


Alternating 


Direct 

System of Operations. Current. Current. 
Number of Boats E F Tan E ae 4 7 
j ; ve) 
in Tow. z3 es ES $ E58 

£8 BS Sm te Š 

_—) ener: cca Darema tata | = 
Time locking, down....... 42.6 18.711.383 42.6 18.7113 

Time between locks,! | | | | 
OWN... ccceccccecceccess( 34.8 30.225 8' 36.8 90.2 24.6 
Time locking, up.......... 42.6 18.7113 42.6 18.711.3 
Time between locks. up...| 25.8 22519.4 249 20.6 17.1 
Add 10% contingencies..... 14.2 89 7.2, 14.6 8.8 6.7 
Total in transit, round — _ —|!|—— — — 


Tl eee 160 0 99.0 en 97.0 71.0 


Estimating the total efficiencies, kilo- 
watt input at trolley, and speed, for the 
mining locomotive and tractor, the effi- 
ciencies and inputs, including all me- 
chanical and electrical losses, it is noticed 
that there is comparatively little differ- 
ence in the efficiencies of the two systems, 
notwithstanding the fact that the me- 
chanical losses of the tractor exceed those 
of the mining locomotive. This is due 
to the fact that the electrical losses of the 
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two small motors used on the mining 
locomotive excced the electrical losses in 
the single large motor used on the tractor. 

For the conditions existing on the Le- 
high and Delaware canals, it is estimated 
that the efficiency of a system of electric 
power transmission and conversion sup- 
plying direct current to the motors will 
approximate seventy per cent from the 
bus-bars at the power-house to the motor 
terminals. If alternating-current motors 
are used the calculated corresponding effi- 
ciency is seventy-five per cent. Based 
upon these efficiencies, the traffic condi- 
tions as existing on these canals, the watt- 
hours required at the power-house per 
total ton-mile, and per ton-mile of freight 
handled, are given in the following table: 
WATT-HOURS PER TON-MILE AT POWER- 

HOUSE. 


(AVERAGE FREIGHT HAUL, 55.6 MILES.) 


Direct Alternating 


Current. Current, 
d| Fi 
Ton—2,000 Pounds. w i neem E 
HE | $ | £z| 8 
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Watt-hours per total ton-; 
mile: 
Four-boat tow8..........00. 24.6 21.8 B.6) WO 
Two-boat tows............../ 30.0 225 | 82.5 33.8 
One boat tows............2.. 42.85, 45.3 | 483, 502 
Watt-hours per freight ton- 
mile: 
Four-boat tows.............| 33.9 37.2. 82.5 83.1 
Two boat tows............5. 14.5 497 467 486 
One-boat tows..........0008 


6:5 69.0 | 69.5 | 72.2 


It should be noted that the calculated 
power for canal transportation as set forth 
in this table applies only to the especial 
conditions imposed by the physical limita- 
tions of these particular canals, and by 
the speeds for loaded and light boats which 
have been selected as most suitable for 
their operation. 

At the conclusion of the paper Mr. 
Stillwell explained a scries of lantern 
slides which were thrown upon the screen, 
and which were available through the 
courtesy of Percy Thompson, president of 
the Adhesion Traction Company. These 
pictures illustrated the several types of 
tractors and mining locomotives em- 
ployed, the monorail system and the sur- 
face track, and also showed some of the 
features of the actual work carried on 
during the tests. 

The discussion on the paper was opened 
by H. St. John Clark, chief engincer of 
the New York & Long Island Traction 
Company. Mr. Clark enlarged on some 
of the economic features of the traction 
system, which, of course, were not brought 
out in the paper. The fact that on na- 
tional and/stite canals. the, tow-path is 
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considered a public highway would seem 
to make it necessary to leave the path 
open for an occasional mule that might 
be required by any individual desiring 
transport. This being the case, the selec- 
tion of a mechanical system of haulage 
narrowed down to that one which could 
be put in place and not preempt all of 
the space available. 

Concerning the suggestions made by 
Mr. Stillwell, affecting the mechanical 
design of the tractors, Mr. Clark stated 
that improvements were heing constantly 
made, and that as a result of the tests 
which had been carried out, such me- 
chanical improvements would be made as 
would wipe out the difference in the effi- 
ciency of the two systems. However, it 
seemed to him that there were economic 
conditions, such as had already been re- 
ferred to, which entircly outweighed the 
matter of efficiency. 

Mr. Thompson stated that he was well 
satisfied with the showing which had been 
made by the tractors, and that there was 
little to be added to the report which 
had been made by Mr. Stillwell. In view 
of the increasing importance of the sub- 
ject of national waterways it was oppor- 
tune for engineers at this time to be- 
come acquainted with the possibilities of 
electric haulage on canals. 

Richard Lamb took exception to the 
suggestions made by Mr. Clark and Mr. 
Thompson, that the efficiencies of the 
traction system were negligible factors. 
He felt certain that only that system 
which would absolutely show an economy 
over any other form of propulsion would 
be the one selected to carry out the ideas 
of the engineers. He explained that 
transportation on canals or other water- 
ways would necessarily always be at very 
slow speeds. and stated that there was a 
limit to which the speed could be forced, 
owing to the tendency of the bow water 
to create a wave which would be forced 
up on the canal bank and cause consider- 
able depreciation. Also, with the wide, 
flat .bottoms used in canal boats there 
was a point somewhere about six miles 
an hour at which the volume of water 
passing under the boat would be so de- 
creased that the floating object would 
practically become grounded. 

Joseph Sachs suggested that now that 
automatic adhesion and traction had beer 
secured with the traction system of canal 
haulage that we could go a step further 
and put the control of the traction and 
speed of the traction motor in the hands 
of the helmsman on the tow boat. It 
scemed to him that it would be practical 
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to run a light cable from the tractor to 
the boat, so that all the manipulations 
could be made by one man stationed on 
the boat. l 

Dr. C. P. Steinmetz raised a question 
as to the economic features of canal trans- 
portation. It seemed to him that the 
cost of mule traffic would be very low, 
and he wished to know whether data had 
been compiled estimating the capital 
charges and the possibilities of mce- 
chanical propulsion. He could see where, 
unless there was a steady traffic, the in- 
vestment involved in laving down a sys- 
tem of electric or any other form of 
mechanical propulsion would be so great 
that the earnings would not justify it. 
The occasional mule would seem to be the 
more profitable method of transporting 
the fluctuating and light traffic which is 
now available on our inland waterways. 
In other words, there would be times when 
the mechanical systems would be operat- 
ing very inefficiently, if there were not a 
great deal of idle machinery. 

In closing the discussion Mr. Stillwell 
stated that, in all probability, if a better 
opportunity were given for canal trans- 
portation, a very good traffic could be 
worked up. Of course, the limit of a 
canal would be facilities for locking the 


hoats through. On the particular Dela- 
ware and Lehigh canals the conclusions 
were made on the presumption that lock- 
ing facilities would be arranged for taking 
care of the maximum capacity of the 
canal. Assuming the canal was taking 
care of its maximum tonnage, including 
all charges on the capital cost and opera- 
tion, freight could be transported in the 
present barges employed at the rate of 
four mills per ton-mile. This was a little 
better than was being done at present 
upon the average railroad systems of the 
country. l 
EEEE 

Electric Driving at the Moth- 

erwell Iron and Steel 
Works. 

The Motherwell Iron and Steel Com- 
pany, a well-known British firm, has re- 
cently added a fifteen-inch roll mill to its 
equipment. This mill is utilized for roll- 
ing sections and strips and is coupled 
directly to a 500-horse-power, three-phase 
motor, running at from 145 to 150 revo- 
lutions a minute. Between the motor 
and the mill is a twenty-eight-ton fly- 
wheel, nineteen feet six inches in diam- 
eter. The frequency is twenty-five cycles 


a second. By means of a slip regulator 


the speed can be reduced momentarily to 
110 revolutions a minute, so as to allow 
the flywheel to give up its stored energy 
to the mill during the short periods of 
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very heavy load. The motor has a bur. 
wound rotor and current is supplied a 
2,000 volts. The weight of the rotor with 
its coupling is seven tons. This coupling 
consists of intermeshed jaws with flexible 
packing between to take up sudden shocks. 
The slip regulator is a liquid rheostat 
which increases its resistance automat- 
ically as the load on the motor increases. 
This tends to make the motor lag behind 
the stator magnetism in phase, which tend- 
ency allows the flywheel to give up its 
energy to the mills. The rheostat con- 
sists of a vessel containing a number of 
horizontal pipes, through which water is 
circulated to keep the liquid cool. Below 
these are large horizontal plates which car 
be lowered in the liquid to decrease the 
resistance between them and fixed elec- 
trodes at the bottom of the tank. As the 
liquid is heated it rises and is cooled by 
the pipes at the top, thus keeping up a 
continuous ~ circulation. The moving 
plates are actuated by a handwheel for 
starting the motor, and they are also in- 
dependently attached to a lever carried 
on the projecting spindle of a small brake 
motor. The other end of this lever car- 
ries counterbalance weights. To start 
the mill motor the plates are lowered by 
means of the handwheel after the main 
stator switch has been closed. After the 
plates have been lowered a certain dis- 
tance the lever engages with the lever 
attached to the brake motor. In the stator 
circuit of the rolling-mill motor there is 
a small three-phase series transformer, the 
secondary circuits of which are connected 
to the stator winding of the brake motor. 
The rotor of the latter motor is an ord’ 
nary short-circuited rotor. As the current 
supplied to the rolling-mill motor in- 
creases, the potential across the primaries 
of this series transformer also increases, 
thus supplying sufficient current to the 
brake motor to start it. The speed al 
which it starts depends on the amount of 
extra load on the main motor, and as the 
brake motor turns it lifts the plates in 
the rheostat, increasing the resistance and 
slowing down the main motor. As the 
load diminishes. the reverse operation 
takes place, as then the brake motor no 
longer has sufficient torque to hold up the 
plates. They sink into the liquid and 
speed up the main motor and its flywheel. 
The mill has been in operation only for a 
short time, but apparently consumes forty 
kilowatts for each ton of iron rolled. Two 
smaller mills are also driven in the same 
way, controlled by a similar automatic 
rheostat.—Electrical Engineering (Lon- 
don). 
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Illuminating Engineering 
Society. 

A meeting of the New York section of 
the Illuminating Engincering Society was 
held in the Engineering Societies Build- 
ing, New York, Thursday evening, March 
12. The local secretary, P. S. Millar, an- 
nounced that a change in the programme 
for the April meeting had been made. 
The paper to be presented by Dr. E. L. 
Nichols on “Daylight and Artificial 
Light” will be read at the May meeting 
of the section, and Arthur Williams has 
agreed to take charge and make all ar- 
rangements for the April meeting, which 
will be on the ninth of that month. 

The paper of the evening was read by 
F. L. Elliott, the title being “The Rela- 
tion of Illuminating Engineering to 
Architecture from the Engineer’s Stand- 
point.” Mr. Elliott outlined briefly his 
conception of the development of civiliza- 
tion, stating that a love for beauty had 
grown up with man’s skill in utilizing 
nature’s resources. In early times there 
was no regard for time or human suffer- 
ing, and the great changes which are re- 
corded throughout history have been 
mainly due to the efforts of the engineer. 
What we term “modern civilization” is 
characterized by its extreme complexity, 
which is largely the result of a vastly 
greater knowledge of natural phenomena. 
This has resulted in placing the human 
family on a vastly higher plane of intelli- 
gence and general happiness, and those 
who are disposed to cavil at the mate- 
rialism of modern science may be admon- 
ished that it is due to the scientist and 
engineer, materialists though they may be, 
that every individual to-day is free to 
work out his own destiny. The total 
amount of artistic appreciation among 
the masses of people is incomparably 
sreater now than in the palmiest days of 
(reece and Rome, and it is the scientist 
and engineer who have brought this about. 

Ancient and modern civilization, said 
Mr. Elliott, have scarcely a single impor- 
tant element in common, and yet the 
modern architect seems to have but one 
anchorage in which he has implicit faith, 
and that is a veneration for antiquity. 
The simple truth is that modern civiliza- 
tion has not expressed itself in archi- 
tecture, and were our civilization to be 
blotted out, the structures which would 
most adequately portray its habits of life 
and thought would be our engincering 
works, i 


Reduced to its lowest terms, the busi- 


ness of the engineer is to produce a given 


physical result with a minimum of mate- 
rial and labor. Emerson has defined 
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heautv—taken, of course, in its physical 
or material sense—as “that which has no 
superfluous parts, which exactly fulfills 
its purpose.” In following this definition 
the work of the engineer is beautiful to 
exactly the degree that it is efficiently 
done. Broadly speaking, the modern 
building is simply an aggregation of util- 
ities, and the extent to which it fulfills 
the purpose for which it was intended 
determines the excellence of its design. 
Building to-day has become almost en- 
tirely an engineering problem; and for 
various problems, such as the heating or 
structural work or ventilation, specialists 
are called in; but the necessity for an 
illuminating specialist has only been 
recognized to a limited degree, 

Accepting the formula which has been 
given for the general field of engineering, 
the following fundamental proposition is 
reached: It is the business of the illumi- 
nating engineer to produce a given or re- 
quired result of illumination at the mini- 
mum outlay for the original installation 
and subsequent maintenance cost. This 
leaves one highly important question still 
to be settled, which is, who shall deter- 
mine what the required illumination shall 
be ?—a question which must be decfded 
jointly or separately by the owner, the 
architect and the illuminating engineer. 
The first has met 
when he sets forth the purposes of the 
building, so that the question must then 
be decided between the architect and the 
illuminating engineer, and between the 
two, the greater economy of thought and 
labor will be secured by placing the re- 
sponsibility upon the latter. The archi- 
tect has a sufficiently wide field for his 
labor in the legitimate work of unifying 
and harmonizing on the diversified ele- 
ments that enter into a building without 
bothering his head about the details of 
these elements. The advent of the il- 
luminating engineer should be hailed with 
delight and relief by the architect, who is 
thus enabled to turn over the problems 
of lighting the building to one competent 
to handle them. 

The work of the illuminating engineer 
has necessitated pointing out faults of 
prevailing practice. a disagreeable task, 
but one which must be performed. In 
many cases the sins of the architect have 
been rather of omission than commission, 
but frequently the architect has dedicated 
his duties to the fixture manufacturer, 
whose sins have not infrequently been 
largely those of commission. 

The principal. point in the dispute be- 
tween the illuminating engineer and the 
architect seems to be the question of juris; 


his responsibility 
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diction. The architect will admit the 
authority of the illuminating engineer in 
regard to the purely physical and eco- 
nomical aspects of the position, but denies 
the latter’s authority in matters pertain- 
ing to the wsthetic or decorative features. 
The engincer, on the other hand, contends 
that under this ruling the architect can 
practically overthrow the results of the 
former’s labor, Iluminating engineering 
involves questions of decorative art, but 
there is no reason why the illuminating 
engineer should not make an efficient 
study of this side of his profession to be- 
come an adept in it. 

In opening the discussion, Bassett 
Jones, Jr., said the question seemed to 
be: How far shall good taste dictate the 
treatment of problems? He would not 
accept Mr. Elliott’s idea of the develop- 
ment of the artistic sense, but said that 
there were definite periods when there 
had been, as it were, “a birth of beauty.” 
and that the high plane which had been 
reached by the Greeks was due to the fact 
that every Greek was an artist and a 
philosopher. Artists are made and not 
born. For no one can become an artist 
without devoting to it years of hard 
effort. The illuminating engineer must, 
therefore, learn what is good by the test 
of hard work, and he must be taught to 
love beauty for its own sake. One can 
not judge the «esthetic value of an object 
bv its utility. Mr. Jones thought that Mr. 
Elliott had overlooked the work of the 
philosopher in breaking the way for the 
scientist; and regarding the lack of a 
modern architecture he said that the 
Greeks and Romans had said the last 
word on building construction. 

A. J. Marshall said that the aims of the 
society, instead of being conversional, 
should be rather toward co-operation. 
Those interested in illuminating problems 
should be brought together, so that each 
may learn the aims of the other and 
assist him so far as possible. 

W. H. Gardiner, Jr., thought that the 
engineer should not interfere with the 
phases of the work which are decided 
upon by the architect, and he should leave 
matters of test to the latter, himself stick- 
ing to the materialistic side of the prob- 
lem. Artistic sense can not be reduced 
to dollars and cents. It is a matter of 
training and feeling. Mr. Gardiner said 
that the architect labors under a disad- 
vantage as he is called upon to do a great 
deal of work which is not profitable, and 
for such work it is out of the question to 
call in experts. 

Closing the discussion, Mr. Elliott said 
that, philosophy \eould \not>be given the 
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credit for the development of modern 
civilization.” Science has brought this 
about only after hard struggles, and is 
still fighting its way against much op- 
position. The Greek style of architecture 
is not suitable for modern buildings, and 
that a modern style has not grown up 
must be attributed to the fact that no 
genius has yet been born who has been 
able, or dared, to use the materials of 
modern building undisguised. 

Norman McBeth then described an il- 
lumination calculator which he has de- 
vised for lightening the labor of comput- 
ing lighting problems. This is based upon 
the slide-rule, arranged in circular form 
and containing a number of scales, en- 
abling the effect of angle, height and dis- 
tance to be read off directly. 

The meeting was then adjourned. 

— 0 
National Conference on 

Standard Electrical Rules. 

The National Conference on Standard 
Electrical Rules will be held on Friday, 
March 27, at 1 P. m., in the Edison Au- 
ditorium, 44 West Twenty-seventh street, 
New York city. This is the conference 
which takes place annually directly after 
the Underwriters meeting, which will be 
held on March 25 and 26. This confer- 
ence reviews the rules approved by the 
Underwriters’ meeting, and considers the 


effect which these rules may have upon 
all interests. W. H. Blood, Jr., is presi- 
dent of the National Conference on 
Standard Electrical Rules. 


— 0 
Gas Engines for Steel 
Foundry. 

During January the Duquesne Steel 
Foundry, which operates a large plant in 
the Pittsburg district, decided to adopt 
the gas power system to operate the works 
formerly driven by steam. The initial 
equipment will consist of a 400-horse- 
power (maximum) Westinghouse gas 
engine of the three-cylinder, vertical en- 
closed type, direct-connected to a 240- 
kilowatt generator which will serve the 
various motor drives around the plant. 
The plant will operate on natural gas, 
which is available in large quantities in 
the Pittsburg district for power as well as 
lighting. 

The Electrical Show 
Company. 

Arthur Williams has been elected presi- 
dent of the Electrical Show Company, In- 
corporated. Plans for the coming show 
in New York city are on very broad lines 
and a number of features will shortly be 


announced. 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


LOUISVILLE RAILWAY COMPANY. 


The annual report of the Louisville 
(Ky.) Railway Company shows gross 
earnings from carrying passengers within 
the city limits of $2,497,567. This shows 
a total of 50,000,000 fares collected, or 
nearly 150,000 fares per day. 

The officers elected at the annual meet- 
ing on February 19 were: T. J. Minary, 
president; Alex P. Humphrey, vice-presi- 
dent and general counsel; Samuel G. 
Boyle, secretary-treasurer. The following 
directors were elected: Charles T. Bal- 
lard, Harry Bishop, Samuel Cassidy, At- 
tilla Cox, A. H. Davis, Oscar Fenley, 
H. H. Littell, A. P. Humphrey, John 
Stites, T. J. Minary and J. B. Speed, 
there being no change either in the direc- 
torate or in the personnel of the officials. 

The company has acquired a franchise 
for double-tracking Thirty-first and 
Twenty-ninth streets from High avenue 
to Bank street, and has entered into a 
contract with the Louisville & Northern 
Indiana Traction Company by which the 
cars of the latter are to be operated over 
the Louisville company’s tracks from the 
Kentucky and Indiana bridge to the in- 
terurban station on Third avenue. 


PACIFIC TELEPHONE AND TELEGRAPH COM- 
PANY. 


The annual report of the Pacific Tele- 
phone and Telegraph Company for the 
year ended December 31, 1907, shows an 
increase of $1,491,949 in gross earnings, 
equal to 19.3 per cent. The increase in 
new stations was 44,801. During the 
year the company increased its bonded 
indebtedness by $8,750,000. Out of this 
it reduced its floating debt by only $297,- 
455 to $8,360,950, and established reserve 
accounts amounting to $1,065,901, show- 
ing a cash expenditure in plant, real 
estate and equipment of $7,386,644. For 
this expenditure the book value of the 
plant, real estate and materials was in- 
creased in the balance sheet to $36,690,- 
538. The Pacific company’s excess of cur- 
rent liabilities over current assets is 
$4,898,318. This large floating indebted- 
ness was due to the expenditures required 
in the replacement of the equipment at 
San Francisco and the extension of the 
system to meet the demands along the 
whole Pacific Coast. 


CENTRAL NEW YORK TELEPHONE COM- 
PANY. 


The Central New York Telephone 
Company reports a deficit for the fiscal 
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year ended December 31, 1907, after 
payment of interest charges, of $150.77, 
This compares with a deficit in 1906 of 
$143,006. The gross earnings in 190° 
were $821,210; expenses, $661,162, and 
interest charges, $310,825. The company 
had 26,129 stations at the close of the 
year, as compared with 28,120 at the end 
of 1906, a loss in the twelve months of 
1,991. The company has a floating debt 
of $5,821,000. 


THE NEW ORLEANS RAILWAY AND LIGHT 
COMPANY. 


The annual report of the New Orleans 
Railway and Light Company for the 
twelve months ended December 31, 1907, 
shows a surplus for dividends of $745,276, 
against $798,275 in 1906. The total earn- 
ings for 1907 were $6,041,291, as against 
$5,773,190, and the total expenses were 
$3,270,397 for 1907, as against $3,074, 
015 in 1906. The interest, taxes and 
other charges were $2,025,618 in 1907, 
as against $1,900,900 in 1906. The pre 
ferred dividends amounted to $312,500. 
leaving a surplus of $432,776. After al- 
lowing for the full five per cent on the 
$10,000,000 preferred stock, the balance 
for the common is equal to 1.22 per cen! 
on the $20,000,000 outstanding. 


WESTERN TELEPHONE AND TELEGRAPH 
COMPANY. 

The Western Telephone and Telegraph 
Company reports net earnings for the 
vear ended December 31, 1908, of $2,559,- 
919. The surplus, after dividends, was 
$7,862, against $99,670 in 1907. The 
interest amounted to $668,109, and the 
dividends to $1,456,305. The total net 
receipts were $2,124,414. 


WESTERN UNION TELEGRAPH COMPANY. 
The Western Union Telegraph Com- 
pany has issued its preliminary estimated 
statement of earnings for the quarter 
ended March 31, 1908. The net revenue 
is given at $1,100,000; bond interest, 
$433,062; dividends, $1,230,000, making 
a deficit of $563,062, leaving a surplus of 
$13,514,018. The actual figures for the 
quarter ended December 31, 1907, are a5 
follows: Net revenue, $803,942; bond in- 
terest, $433,062; dividends, $1,217,000; 
deficit, $846,120. This compares with 3 
net revenue of $1,116,791 in 1906. 
President Clowry has issued the follow- 
ing statement: “In the report for the 
quarter ended December 31, 1907, the 
hope was expressed that business would 
soon resume and earnings become normal. 
but the commercial depression continues 
throughout the country and the revenues 
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of the company show a large decrease over 
the same period last year. This decrease, 
however, is greatly offset by reduction cf 
expenses in all branches of the service. 
Notwithstanding the fact that this is the 
least profitable part of the year, the esti- 
mated net revenue for the present quarter, 
after paying fixed charges and bond in- 
terest, amounts to $666,937. This amount 
is being used for payment of the indebted- 
ness resulting from the recent extraordi- 


nary expenses, which it will practically 


complete.” 


WESTERN ELECTRIC COMPANY. 

The annual report of the Western Elec- 
tric Company for the year ended Novem- 
ber 30 last shows net earnings on 1907 
sales of $1,217,000. Against this dividends 
of eight per cent, or $1,200,000, were 
paid, leaving a surplus balance of $17,000. 
On December 31, 1906, the indebtedness 


of the company was $27,082,552, includ- 


ing a contingent liability of $4,201,189 
for bills receivable discounted. ‘The busi- 
ness of the preceding year had taxed the 
resources and credit of the company. 
Sales had averaged nearly $6,000,000 per 
month. Although customers had main- 
tained a good standard in remittance of 


payment of their accounts, the investment 


in accounts and bills receivable was $2 4,- 
539,074. The process of reducing pur- 
chases of materials and pay-rolls began to 
be in full operation from February, 1907, 
and continued until about July, 1907. 
Since that time the rate of production in 
the factories has been in fair proportion 
to the volume of new orders. The suc- 
cess of the efforts in this direction is 
shown by the fact that the indebtedness 
has decreased $9,380,759, which, with an 
increase in cash of $1,147,425, comprises 
an improved financial condition to the 
extent of $10,528,184. Sales for 1907 
Were $52,724,168, as compared with $69,- 
«45,332 for the previous year, a decrease 
of 23.9 per cent. At the close of 1906 
the capital and surplus were $35,102,000, 
a book value per share of $234.01. After 
deducting $1,338,000 of depreciation and 
extraordinary expenscs in 1907, the book 
value of the stock on December 31 last 


figures out $225.21. 


GALVESTON-HOUSTON ELECTRIC. COMPANY. 


The gross earnings for 1907 of the Gal- 
veston-Houston Electric Company were 
$1,050,893; net, $394,697. The latter 
figure was reduced by interest charges of 
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$154,028; sinking fund, $31,661; divi- 
dend on preferred stock of the holding 
company, $34,742, leaving a surplus of 
$174,266. The gross earnings for 1906 
were $906,487, showing an increase of 
$144,406. 

The Galveston-Houston Electric Com- 
pany is the holding corporation which 
controls the electric car systems of Hous- 
ton and Galveston, Tex. The reports for 
the two subsidiary companies show the 
following figures: Houston Electrice Com- 
pany—45.5 miles of standard gauge track 
and 131 cars; paid six per cent on capital 
stock; gross earnings for 1907, $681,724; 
net, $247,052; interest charges, $100,037 ; 
sinking fund, $31,661; dividends, $60,- 
000, leaving a surplus of $55,354. Gal- 
veston Electric Company—32.5 miles of 
standard gauge track; seventy-three cars; 
gross earnings for 1907, $369,168; net, 
$148,156; interest, $51,231; dividends, 
$21,000; surplus, $75,925. 


RUTLAND RAILWAY, LIGHT AND POWER 
COMPANY. 

The Rutland (Vt.) Railway, Light and 
Power Company's statement of earnings 
and expenses for the twelve months ended 
March 1, 1908, is as follows: Railway— 
Earnings, $105,561; expenses, $57,882. 
Gas—Karnings, $34,578; expenses, $22,- 
187. Water, power and electric light— 
Earnings, $112,973; expenses, $63,153. 
Total, all departments— Earnings, $253,- 
112; expenses, $143,162; net earnings, 
$109,950. 

—_—_<@—-—___- 
New York City Subway 
Relief Plan. 


Bion J. Arnold, who has been making 
an expert survey of the New York city 
subway for the Public Service Commis- 
sion, suggests, in his latest report, the 
double-decking of all express stations. It 
is asserted that this improvement would 
mean an increase of fifty per cent in the 
capacity of the subway. Mr. Arnold’s 
proposal is that the local trains should 
stop on the upper deck, and that the ex- 
press trains should use both tracks on the 
lower level. This would obviate, according 
to Mr. Arnold, the cumulative delays in 
rush hours. Even the fact that passengers 
would have to go up or down stairs in 
changing from local to express, or vice 
versa, would be of advantage, Mr. Arnold 
thinks, because it would tend to do away 
with the confusion that now exists at ex- 
press stations during heavy travel. 

Several observations of train movement 
with regard to the signal system are also 
made in Mr. Arnold’s report. 
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The St. Louis Buyers’ Club 
Building. 

A new type of business building is 
under way in St. Louis, Mo., which will 
be designated as the Buyers’ Club Build- 
ing, promoted and financed by H. A. 
Vrooman, president of the State Trust 
Company, of St. Louis. The Buyers’ Club 
Building will occupy an entire block with- 
in one block of the St. Louis Union Sta- 
tion. The ground area will be 234 feet 
by 524 feet, and the building will be 
eighteen stories high, with a tower ex- 
tending ten stories above the building. 
The building will be given up entirely to 
the display of merchandise, with the ex- 
ception of the top floor, which is to be 
furnished for club purposes exclusively 
for visiting buyers, convention delegates, 
ete. The tower will contain the offices. 
The club floor will comprise a convention 
hall, with committee rooms, the use of 
which will be given free, together with all 
the club privileges, to visiting buyers, and 
to conventions where the delegates are in 
a position to buy goods or influence pur- 
chasers. The first floor will be devoted to 
general display, administration and ad- 
vertising purposes. The basement will be 
devoted to demonstrating machinery, en- 
gines, tools, ete., with provision for power 
of every nature. Sixteen floors will be 
used exclusively for sample rooms. 

As a feature, the Buyers’ Club plans 
to pay the fare of 10,000 buyers cach year, 
the exhibitors to choose the buyers. Spe- 
cial trains will be hired to run from dis- 
tant points where dealers from a wide 
radius can be gathered. 

— 0 


American Institute of Elec- 
trical Engineers. 


The American Institute of Electrical 
Engineers’ committee, empowered to select 
a location for the next annual convention, 
announces that the convention will be 
held at Atlantic City, N. J., with head- 
quarters at the Hotel Traymore. The’ 
convention will begin on June 29, and is 
expected to close on July 2.. 

The board of directors announces the 
following nominees selected for the com- 
ing annual election: President, I. A. 
Ferguson, Chicago, Ill. Vice-presidents: 
Cummings C. Chesney, Pittsfield, Mass. ; 
Calvert Townley, New Haven, Ct.; Ban- 
croft Gherardi, New York city. Man- 
agers: D. B. Rushmore, Schenectady, 
N. Y.; H. E. Clifford, Boston, Mass. ; 
W. G. Carlton, New York city; C. A. 
Stone, Schenectady, N. Y. Treasurer: 
G. A. Hamilton, New York city. Secre- 
tary: Ralph; W4 Pope, New York city. 
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The Faraday Society. 

The thirty-third ordinary meeting of 
the Faraday Society was held on Tuesday, 
February 25, at the Institution of Elec- 
trical Engineers, London, England, Dr. 
T. M. Lowry presiding. 

Dr. V. H. Veley read a paper on “Hy- 
drolysis as Illustrated by Heats of Neu- 
tralization.” 

In this paper it is pointed out that a 
correlation of hydrolysis values, and basic 
constants deduced therefrom, with those 
of heats of neutralization presents inter- 
esting and important issues. As regards 
the former, determinations at different 
temperatures by equally accurate methods 
are wanted to test the validity of the 

; d log"*K 
Nernst equation Q = RT’ e ay ae 
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as regards the latter, no data are available 
in many Cases. 

Relationships of a general character 
are discussed for the hydrochlorides of 
nitrogen containing bases, and certain 
sodium salts of phenols and carboxylic 
acid. The effect on thermoneutrality and 
basic-constants by the introduction of a 
second amino grouping is considered, and 
it is shown that if attached to nitrogen 
it produces an increase, but a decrease if 
attached to carbon, hydrazin being an ex- 
ception. Similar arguments are adduced 
as to the effect of the substitution in the 
benzenoid amines by various elements and 
groupings, and it is shown generally that 
the order of strength of such derivatives 
is p > m > o in the majority of cases. 
The great increase in thermoneutrality 
and basic constants (almost complete dis- 
appearance of hydrolysis) caused by the 
addition of hydrogen to pyridine and 
quinoline appears to point to a total dif- 
ference of chemical structure. 

Finally, it is pointed out that deter- 
minations are required of hydrolysis 
values at considerable dilution of certain 
metallic chlorides, as determinations are 
either completely wanting or, if obtained, 
are discordant, and a hope is expressed 
that the record, however imperfectly pre- 
sented by the author, may lead to a fur- 
ther interest in the subject. 

Dr. G. Senter thought there was some 
doubt as to the connection between hy- 
drolysis and heats of neutralization—the 
greater the one the less the other—arrived 
at in the paper. 

Dr. A. C. Cumming asked how the 
author got over the difficulty of impuri- 
ties in the water working at such extreme 
dilutions. 

Dr. V. H. Veley agreed that there were 
factors other than neutralization involv- 


ing heat changes. 
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By his method the 
effect of impurities was eliminated. 

A paper by Dr. Joseph Knox, entitled 
“A Study of the Sulphur Anion and of 
Complex Sulphur Anions,” was commu- 
nicated by Dr. A. C. Cumming. 

The solubility of HgS (red and black) 
in Na,S, K,S and BaS solutions has been 
determined, and has been found to de- 
pend on the formation of the complex 
anion HgS,”. By its greater solubility 
in these solutions the black modification 
of HgS has been shown to be the unstable 
form. The temperature-coefficient of the 
solubility in Na,S between twenty-five de- 
grees and thirty-three degrees is small and 
negative. The effect of adding NaOH to 
the NaS is to increase greatly the solu- 
bility of HgS, owing to the diminished 
hydrolysis of Na,S. In the presence of 
a large excess of NaOH the HgS dissolved 
becomes practically equivalent to the 
Na,S, pointing to the formula Na,HgS, 
for the complex. 
confirmed by electromotive-force measure- 
ments and by an investigation of the 
complex by the method of Bodlainder 
(Zeitschr. f. Physik. Chemie, 1902, 39, 
307). The constant for the formation of 
the complex anion frum the ions Hg' 
and S” is: 

[HgS,"] 
[Hg] [S"} 

From a solution saturated with both 
NaS and HgS a crystalline double sul- 
phide of sodium and mercury—2 NaS, 
5 HgS, 3 H,O—has been isolated and 
analyzed. 

The solubility of HgS in Na,S, solu- 
tions is about half that in the correspond- 
ing Na,S solutions, and the same complex 
anion HgS,” probably dominates here, too. 

From the study of the complex forma- 
tion between HgS and Na,S it is con- 
cluded that NaS in dilute solution is 
practically completely hydrolyzed into 
NaOH and NaHS, and this conclusion is 
confirmed by independent dilatometric ex- 
periments on the catalysis of the decom- 
position of diacetone-alcohol by dilute 
Na,S solutions (cf. Küster, Zeitgehr. f. 
anorg. Chemie, 1905, 43, 53). 

With the aid of the various constants 
obtained in the investigation, the constitu- 
tion of the more important sulphide solu- 
tions used analytically in sulphide pre- 
cipitations has been determined, and the 
approximate concentrations of the S” and 
other ions in such solutions are tabulated. 

By measuring the electromotive force 
of the metals in solutions of NaS of 
known S”-ion concentration, the solubility 


k= — 5.1 x 10%, 


The formula has been 
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vroducts of HgS, Ag,S, CuS and Pbs 
have been determined: . 

[Hg] [S] = 2.8 x 10; [Ag] [8"]= 
3.9 x 10-"; [Cu] [S°] = 
1.210°"; [Pb] [S°] = 2.6x10*, 
Dr. F. Mollwo Perkin referred to the 
bearing of the paper on analytical prob- 

lems. 

Dr. G. Senter asked whether the author 
in his experiments had reached equilib- 
rium in both directions. 

Dr. A. C. Cumming, in reply, said that 
Dr. Knox had done so in some cases. 

Sir Oliver Lodge will deliver his presi- 
dential address to the society on Tuesday, 
March 24. The subject of the address 
will be “Some Aspects of the Work of 
Lord Kelvin.” l 

—0 
BOOK REVIEWS. 

“Stationary Steam Engines.” William H. 
Fowler. Manchester, England. Scientific 
Publishing Company. Cloth. 300 pages. Il- 
lustrated. 8 by 10 inches. Price, 12s. 6d. 

This text-book is based upon a series 
of articles published in the Mechanical 
Engineer, of London, which have been 
revised and collated for greater conven- 
lence in reference. The method of treat- 
ment is largely descriptive. The general 
design of different types of engines is con- 
sidered, the details carefully studied, and 
the effects of variations in design upon 
the performance of the engine are ex- 
plained. The types of engines described 
are largely of English manufacture, al- 
though some American engines are dis- 
cussed. In the concluding part of the 
book accessory devices, such as condensers, 
cooling towers, injectors, ete., are briefly 
taken up. 

“Electric Wiring and Fitting for Plumbers 
and Gasfitters.” Sydney F. Walker. New 
York. D. Van Nostrand Company. Cloth. 
160 pages. Illustrated. 5 by 7% inches. 
Price, $2. 

This book has been prepared with the 
idea of bringing together a large amount 
of practical information on wiring of 
buildings, which will enable skilled work- 
men, such as plumbers and gasfitters, to 
carry out their work. An introductory 
chapter explains the various terms neces- 
sary and gives a little bit of theory, just 
enough to enable the workman to under- 
stand the reasons for the methods adopted. 
The author then discusses the insulation 
of wires, methods of splicing, methods of 
laying wires and cables, the installation 
of arc and incandescent lamps, types of 
fixtures employed, and the installation of 
switches, fuses and other similar appli- 
ances. The book treats the matter trom 
the standpoint of English practice. 
would be better for the American work- 
man if the use of interior conduits had 
been given more attention at the as 
of methods used abroad but not so muc 
in this country. 


——aa ae ~ 


March 21, 1908 


Navigation of the Air. 

One of the most interesting meetings 
recently held by the New York Electrical 
Society was that of February 28, when 
Augustus H. Post lectured on “Navigat- 
ing the Air.” Mr. Post divided his sub- 
ject into classifications, describing in de- 
tail the various forms of balloons and air- 
ships. The first part of the lecture was 
devoted to balloons, captive and free. The 
second part referred to dirigible air-ships 
heavier than air and lighter than air. 
The third part was devoted to a descrip- 
tion of light motors for navigating dirigi- 
ble machines. 

During the lecture many illustrations 
were thrown upon the screen and moving 
pictures shown of flights by some of the 
successful aeronauts and engineers who are 
devoting a great deal of their time to the 
solution of the problem of navigating the 
air. A captive balloon was inflated, show- 
ing the method of taking on and elimi- 
nating ballast under certain conditions. 
The accompanying illustrations give a 
good idea of the interesting auxiliaries 
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Strobel, Dr. H. Taylor Cronk, Daniel F. 
MacDonald, C. H. Helvey, Clifford R. 


INFLATING A CAPTIVE BALLOON AT THE NEW 
YORK ELECTRICAL SOCIETY MEETING. 


BALLOON AND HEAVIER THAN AIR MODEL Fiytna MACHINE, EXHIBITED AT MEETING 
oF THE New YORK ELECTRICAL SOCIETY. 


which were used to lend interest to the 
discussion. 

At this meeting the following members 
were elected : 

Bernard H. Bueffel, J. W. Strippel, 
John H. Schaefer, H. H. Barnes, Jr., 
Raymond E. S. Haff, Samuel R. Barton, 
Daniel W. May, Matthew W. In- 
graham, ©. O. Rawalt, Herbert A. 
Emmons, Loring N. Farnum, Ros- 
coe B. Holmes, William J. Andrews, John 
Gulbrandson, F. S. Norman, Herman J. 


Beardsley, Arthur F. Muller, William F. 
Lee, Fred. E. Murphy, H. W. Rowley, 
Wm. G. Conklin, Harry T. Griswold, 
Percy Low Cobb, E. C. Alden, O. H. 
Tresselt and Frank C. Rose. 


-——_-@—-_—_—- 
A New Design of Maximum- 
Demand Indicator. 

The well-known Wright thermal maxi- 
mum-demand indicator or some other 
similar device has come into wide use in 
Great Britain, but this device is not very 
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suitable for large power installations on 
account of the waste of power in the in- 
dicator shunt. To meet this situation an 
indicator has been devised by Merz, which 
depends upon the principle of allowing 
the motor meter which is measuring the 
consumption of the installation to turn 
for a certain definite period a counting 
train. At the end of this period the 
meter is disconnected from the gear 
through which the counting train has been 
turned, and the former is reset to its 
initial position. The meter is then re- 
connected and the process repeated over 
and over again with the same time inter- 
val. The counting train acts as a non- 
return hand, and its indication shows the 
maximum consumption which has taken 
place during the resetting period. The 
chief difficulty with this form of indicator 
has been to carry it out mechanically. 
The method finally adopted is described 
by H. S. Hatfield in the Electrician, Lon- 
don, for February 28. Frequently on 
large power installations a number of me- 
ters are installed to indicate the consump- 
tion; two, perhaps, belonging to the sup- 
ply and two to the consumer. If these 
are fitted with Merz demand indicators, 
it is necessary, in order that all should 
indicate the same, that the resetting of 
each indicator should occur at the same 
moment. It was primarily to meet this 
requirement, which can not be attained 
by the employment of an ordinary hand- 
wound clock ìn each meter, that the modi- 
fied type was designed, but this new de- 
sign has been found so superior to the old 
that it is being used in place of the latter. 
In this device the motor drives a record- 
ing gear so as to give it a certain ratio 
to the revolutions of the meter spindle. 
The worm through which the motor drives 
turns a wheel against the power of a hair 
spring, tending to restore it to its zero 
position, where it rests against a stop. 
Periodically this worm is lifted from the 
wheel by an electromagnet which pulls up 
a plunger working in a dashpot. At this 
moment the wheel returns to its zero posi- 
tion, while the plunger returns to its 
initial position at a rate controlled by the 
dashpot, which is made sufficiently long 
to let the released wheel become steady 
after the slight rebound which may take 
place. This wheel drives through gears 
a counting train to which are attached 
hands driven through friction, but which 
do not return to zero when the driving 
wheel is released by the magnet. These 
wheels then indicate the maximum de- 
mand which has been made during that 
period of operation when it was greatest. 
The action of the electromagnets is con- 
trolled by a spring-driven, electrically 
wound clock, the winding taking place at 
definite periods. When two or more me- 
ters are installed in the same plant, all 
the’ electromagnets are controlled by one 
clock. 
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THE SAWMILLS OF MESSRS. J. & W. 
BELLHOUSE. 


AN INTERESTING INST 


ALLATION OF ALTER- 
NATING-CURRENT MACHINES AT MAN- 
CHESTER, ENGLAND. 


The sawmills and timber-sheds_ of 


Messrs. J. & W. Bellhouse, Miles Platting, 
Manchester, England, form an interesting 


Fie. 1.—TWELVE-INCH BY Four-INcn, FOUR-CUTTER MOLDING 
MACHINE, DRIVEN BY TWENTY-HorsE-Power INDUCTION 


MOTOR. 


example of the modern application of elec- 
tric motors to the driving of wood-working 
machinery. The sawmills are situated on 
the banks of the Bridgewater Canal, and 
were established in 1792, so that the firm 
can claim to be one of the oldest in the 
trade. 

Up to July of last year it had depended 

for motive power on a steam engine 
and lines of overhead shafting, with belts 
therefrom to the various machines. Dur- 
ing the past few years the firm has been 
fully convinced of the many advantages 
to be gained by the adoption of electricity 
as the motive power, but owing to the 
capital represented by its steam-power 
plant, it was reluctant to make the change 
over. 
In July of 1907 a disastrous fire burned 
the mills to the ground and the steam 
plant was destroyed. Recognizing, as it 
had done for some time, the advantages 
of the electric drive, it at once provided 
that the new sheds should have a complete 
electrical installation. The result is a 
thoroughly up-to-date equipment, with all 
machines individually driven by electric 
motors, and the whole factory electrically 
lighted. The plan of driving each ma- 
chine by its own motor has advantages 
over the more common method of “group 
driving,” the chief of which is perhaps 
the economical use of power and flexi- 
bility. 


ELECTRICAL REVIEW 


Messrs. Bellhouse’s mills consist of two 
sheds or buildings, one of which is the 
joiner’s shop (containing no machinery), 


the other building containing the saw- 


mill and joiner’s machine shop, the former 
section being merely a shed open at the 
sides, the latter being entirely enclosed. 
In comparison with shops using steam 
engines and shafting for the driving of 


the saws and other timber-working ma- 
chines, a marked improvement is effected 
by the absence of shafting from the walls. 
The abolition of long lines of shafting 
also means that there was no necessity of 


Fic. 3.—Five-Horse-Powrr INDUCTION MOTOR 
Driving SPINDLE-Housing Macuing, BELL- 
HOUSE SAWMILLS. MANCHESTER, ENG- 
LAND. 


making the walls of such heavy and solid 
construction, thus effecting an economy 
in the building cost which amounted to a 
considerable sum. 

The contract for the supply of the elec- 
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tric motors was placed with the British 
Westinghouse Company, all the motors 
installed being of its alternating-current, 
three-phase, squirrel-cage, induction type, 
except in one or two cases where motors 
of the Lancashire Dynamo and Motor 
Company’s make were supplied with the 
machines. The total capacity of the mo- 
tors installed exceeds 280 horse-power, the 
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Fic. 2.—Ten-Horse-Power [INDUCTION MOTOR DRIVING CIRCULAR 
Saw, BELLAOCSE SAWMILLS, MANCHESTER, ENGLAND. 


sizes ranging from one to fifty horse- 
power. 

The squirrel-cage induction motor is es- 
sentially a constant-speed machine, so 
that in some cases where several speeds 
are required, the motor is connected to 
the machine through countershafts, with 
different-sized pulleys for obtaining the 
necessary range of speed. The motors are 
very simple, and in the case of the larger 
sizes are started by means of autostarters 
(one of which can be seen on the bracket 
to the right of the circular saw in Fig. 2), 
the handles of which are first moved to 
the starting position, when a reduced volt- 
age is applied to the motor; on moving 
the handle from the starting to the run- 
ning position (which is done as the motor 
attains a fair speed) the full voltage is 
applied to the motor, which will then run 
up to its full speed. In the case of mo- 
tors below five horse-power, an ordinary 
knife-switch is frequently all that is 
necessary for starting, the motors being 
thrown straight on to the line. 

The high-tension feeders of the Man- 
chester Corporation are brought into the 
private substation, which contains two 
250-kilowatt Westinghouse three-phase re- 
ducing transformers and a Ferranti three- 
panel, enameled slate switchboard. The 
transformer reduces the voltage to +420, 
at which pressure the motors are operated, 
and the switchboard»contains the neces- 
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sary switching and recording apparatus 
for controlling and recording the current 
supplied to the motors. A distributing 
switchboard is installed in the sawmill for 
recording the power consumption and for 
controlling the various sections of the 
plant. 

The sawmill contains several large- 
sized woodworking machines, each driven 
by its own motor. A ten-horse-power 
motor drives a thirty-inch panel planer. 
and Fig. 1 shows a twenty-horse-power 
motor driving a twelve-inch-by-four-inch 
four-cutter molding machine. In addi- 
tion to these there are several other large 
and important machines in the same shed, 
including a twelve-inch-by-five-inch four- 
cutter molding machine (thirty-five-horse- 
power motor), two self-feeding circular 
saws (thirty and thirty-five-horse-power 
motors respectively), twenty-four-inch-by- 
six-inch deal-thread machine operated by 
a fifteen-horse-power motor, a log band- 
saw machine driven by a Lancashire Dy- 
namo and Motor Company’s fiftv-horse- 
power motor, the carriage being operated 
by one of the same company’s seven-horse- 
power motors; a cross-cut saw (ten-horse- 
power motor), and a tool grinder operated 
by a two-horse-power motor. 

One portion of the sawmill is parti- 
tioned off for saw sharpening and setting, 


Fic. 4.—TENOoNING MACHINE DRIVEN BY A TEN-HorskE-POWER 
WESTINGHOUSE Motor. BELLHOUSE SAWMILLS, MAN- 


CHESTER. ENGLAND. 


and contains a circular-saw-sharpening 
machine and a band-saw-sharpening ma- 
chine, each being driven by its own one- 
horse-power motor. The motors for the 
cross-cut saw, self-feeding circular saws, 
twelve-inch-by-five-inch molding machine 
and the deal-thread machine are all in 
the cellar beneath the shed, the belts being 
taken up through holes in the floor. This 
has the decided advantage of leaving the 


working floor comparatively free from ob- 
structions. 


ELECTRICAL REVIEW 


The joiners’ machine shop contains 
several smaller machines, comprising a 
circular saw driven by a ten-horse-power 
motor (Fig. 2); chain-mortising ma- 
chines, driven by a seven-and-one-half- 
horse-power motor; jacker, dovetailing 
and automatic grinding machines, each 
with its own three-horse-power motor; 
spindle-housing machine driven by a mo- 
tor of five horse-power (Fig. 3), and a 
tenoning machine driven by a ten-horse- 
power motor and illustrated in Fig. 4. 

Occupying part of the space beneath the 
sawmill is an artificial drying chamber, 
heated by steam, piped from a large boiler 
at one end of the shops. For the purpose 
of rendering the temperature of the cham- 
ber slightly lower when it is necessary for 
men to work therein, a large fan driven 
by a four-horse-power motor is fitted into 
one of the walls. This fan reduces the 
temperature of the room in a very short 
time so that men can go and work there 
in comfort. 

For the rapid and easy handling of the 
huge logs of timber which daily pass 
through the yard, and for the unloading 
of the timber barges on the Bridgewater 
Canal, a six-ton overhead traveling crane 
has been installed by Messrs. Craven 
Brothers, of Manchester, which runs along 
the side of the machine sheds and over- 


hangs the canal. This crane is equipped 
with one two-horse-power and two ten- 
horse-power alternating-current squirrel- 
cage motors (Fig. 5). 

The factory is busy at present with a 
large contract with Messrs. Craven & 
Markham for the Great Central Railway 
Company for the supply of all the wood- 
work for a large factory which the latter 
company is erecting at Dukinfield. In 
addition, the firm carries out work for 
builders and contractors, undertaking the 
manufacture of all wooden parts, such as 
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window frames, doors, stairways, etc., and 
with the present up-to-date plant it is in 
a favorable position to undertake such 
work much more quickly and with far 
greater ease than before. 


LIST OF MACHINES AND MOTORS. 


Self-feeding circular saw.... 30 horse-power 
Self-feeding circular saw.... 35 j 
30-inch panel planer........ 10 K 
12-inch x 4-inch four-cutter 

molding machine......... 20 i 
12-inch x 5-inch four-cutter 

molding machine......... 35 “ 
24-inch x 6-inch deal-thread 

machine ...........e2ee8- 15 t$ 
Cross-cut SAW..........-.00-- 10 a 
Tool grinder..............-- 2 7 
Circular-saw-sharpening ma- 

chine s6 dice eG 4d ESE S A 1 a 
Band -saw-sharpening ma- 

Chine yin ie So ee a ow bikers 1 s 
Circular saw............065 10 H 
Chain-mortising machine.... 713 5 
Jacker eo 2s 4G Sees 3 a 
Dovetailing machine........ 3 
Automatic grinding machine. 3 e 
Spindle-housing machine.... 5 j 
Tenoning machine.......... 10 = 
Ean senori cure okie ee ia 4 a 
Long band-saw machine..... 50 A 
Long band-saw machine 

(carriages) ..........., 7 s 
Traveling crane (two)..... 10 
Traveling crane (one)...... 2 

—__<@—-____ 
The American National 
Red Cross. 


The United States Government has de- 
cided to throw open the American Na- 
tional Red Cross to general membership. 
Under the plan every American citizen 


Fig. 5.—ELECTRIC CRANE FOR TRANSPORTING LUMBER, 
BELLHOUSE SAWMILLS, MANCHESTER, ENGLAND, 


is eligible to membership. On applica- 
tion to Edward R. Johnstone, national 
registrar of the Red Cross, 341, War De- 
partment, Army and Navy Building, 
Washington, D. C., the applicant’s name 
will be enrolled, a badge of membership 
forwarded, and the “Red Cross Bulletin” 
sent regularly for one year. Every candi- 
date should forward $1 with application 
to cover enrolment fee and necessary ex- 
penses. 

Information relative to the organizing 
of Red Cross circles will be forwarded by 
the national registrar on request. 
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Rubber Industry in Peru and 
the Federated Malay 
States. 

As a result of personal visits to various 
districts and camps within the sphere of 
his consulate, which embraces trans-An- 
dean Peru, Consul Charles C. Eberhardt, 
of Iquitos, furnishes the following report 
covering the manner of securing the right 
to work rubber tracts, the manner in 
which the same are worked, and how the 
product is collected and prepared: 

“Trans-Andean Peru would still be 
practically unheard of in the outside 
world were it not for the rubber industry. 
As nearly as I can gather, from convers- 
ing with leading lawyers and rubber men 
here, the laws of Peru covering the ac- 
quirement and working of rubber tracts 
are still incomplete and undergoing con- 
stant amendment. At present the follow- 
ing steps are held to be necessary: 

“Selection of a tract of land is made 
and the location, description, etc., of the 
property advertised in the official organ 
for thirty days, that any claims against 
said property may be registered. At the 
expiration of this time, no countercharges 
having been made, the prefect of the de- 
partment is petitioned, and he appoints a 
surveyor to lay out the land, furnish a 
plan of the entire tract, etc. This plan, 
together with the original description of 
the land, petition to the prefect, and all 
papers bearing upon the subject are for- 
warded to Lima for final action. 

“If the procedures in the earlier stages 
have been regular in every particular, the 
request is rarely refused, though the diff- 
culty of communication between Lima 
and the Department of Loreto at present 
requires that from six months to a year 
usually pass before final title is received, 
and this is only in the form of a lease for 
ten years, with the privilege of renewing 
at the expiration of that time, as the lands 
are not sold outright. No fixed cost can 
be given for such procedure, because it 
differs according to the difficulty of access 
to the tract for the surveyor, the bargain 
made by the petitioner with different par- 
ties employed, etc. 

“The title for ten years having been 
secured, the petitioner may use the land 
as if it were his own, and his first move- 
ment is usually to place men at work 
locating rubber trees. One man will open 
up what is called an ‘estrada,’ consisting 
usually of as many rubber trees as can be 
visited and worked by a rubber gatherer 
in one day, the number of trees differing 
as the district may be thickly or thinly 
studded with such trees, the rapidity with 
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which the rubber gatherer may work, etc. 
For instance, near Iquitos, many estradas 
contain but seventy-five or eighty trees, in 
the Javary River district the average is 
150, while in the Acre district it is said 
that some estradas contain as many as 
400 trees. 

“For locating an estrada and clearing 
a path from tree to tree the workmen re- 
ceive $25 to $37 United States currency. 
When this preparation has been com- 
pleted, all is in readiness for the work of 
rubber gathering, which goes on during 
the dry season, from July to January, the 
trees being tapped in a fresh spot every 
other day during that time. Work can 
not be carried on during the entire year 
for several reasons: (1) By such constant 
tapping the tree would be worked to death 
in a short time; (2) during the rainy 
season a great portion of the land is abso- 
lutely impassable, because of inundation; 
(3) the rain water flowing into the cups 
and becoming mixed with the liquid ren- 
ders it unfit for market. 

“The rubber worker in the more thickly 
settled districts is usually a poor laborer, 
who buys his supply of provisions, con- 
sisting chiefly of rice and beans, from his 
‘padrone,’ the owner or renter of the es- 
tradas, whom he must pay in rubber, at 


prices prevailing at the time of delivery. 


Charges for provisions are usually ex- 
tremely high, and at the end of the season 
the laborer, though he may have delivered 
a large amount of rubber, is rarely out of 
debt to his ‘padrone.’ 

“In a tract which I recently visited 
there were twenty-four estradas, worked 
every alternate day during the season by 
twelve rubber gatherers. I accompanied 
one of the men in his work, and per- 
formed part of all the duties of the rub- 
ber gatherers, from the cutting or tap- 
ping of the tree, placing the cups under 
the wounds, gathering the liquid, to 
finally smoking it over a half-smothered 
fire. Start was made at five o’clock in 
the morning, and the work of tapping the 
trees and placing the cups (each with a 
capacity of probably one-half pint), per- 
formed. The smallest trees (about six 
inches in diameter, none of smaller size 
being worked) carry two of these cups, 
the largest we visited (about two feet in 
diameter) carried nine, though the aver- 
age was four or five cups on trees of 
from fifteen to eighteen inches in diam- 
eter. Much of this time we waded 
through the standing water of the 
swamps almost to our waists, and it was 
ten o’clock before we had visited all of 
the 150 trees. 
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“As soon as the entire round was made 
the milk-gathering was in order. Carry- 
ing a can of about two and one-half gal- 
lons capacity, we visited the same trees 
and emptied the cups, many of which 
contained less than a tablespoonful of 
liquid, and the entire day’s work produced 
about two gallons. Returning to the hut 
in the afternoon this liquid was smoked 
over a half-smothered fire, being poured 
over a round stick, of about two inches in 
diameter, which is revolved in this cloud 
of smoke till the liquid is formed into a 
hard, white substance (which later turns 
black) of approximately two kilos (four 
and one-half pounds) of the best grade of 
rubber, or ‘jebe fino,’ worth at the present 
market prices about $10 United States 
currency. 

“A new series of wounds is commenced 
every month at a point as high as the 
workman can conveniently reach, each 
subsequent wound being made a little be- 
low and in the same vein, till the bottom 
of the tree is reached at the end of the 
month. When a tree has been over- 
worked and the milk does not flow freely, 
a scaffolding is constructed about the tree, 
which the worker mounts and inflicts the 
wounds farther up along the trunk. This 
practice, however, is very injurious to the 
tree, if not absolutely fatal in the end, 
and is forbidden on the tracts which I 
have visited. 

“The foregoing are the methods ordi- 
narily employed in Peru in working the 
‘jebe fino,’ the best grade of rubber, and 
‘jebe debil? the second grade. In the 
working of the ‘caucho,’ the cheapest 
grade of rubber, the tree itself is cut down 
and nature’s work of years undone in a 
few moments. Thus it is that entire re- 
gions, vast in area, where the caucho was 
once to be found in abundance, are now 
entirely denuded of such trees, except for 
the young ones growing up, which will 
in time, of course, be far enough advanced 
in growth to be in turn productive, but 
it seems that natural recuperation can 
never keep pace with the present rate of 
destruction. 

“In spite of the assertions of many of 
the ‘Shiringeros’ (rubber gatherers) that 
there is no cause for alarm at the increas- 
ing number of trees dying in proportion 
to the number of new ones springing up; 
and the further admitted fact that many 
of the trees which have worked for twenty 
and thirty years are still productive, there 
is no denying the fact that here in Peru 
at least the number of rubber-producing 
trees is steadily growing less. Systematic 
planting and cultivation would be of in- 
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estimable benefit to the country and the 
individual.” 

Consul Wilbur T. Gracey, of Tsingtau, 
China, transmits the following report re- 
garding the cultivation of rubber in 
Perak, one of the Federated Malay States: 

“At a recent meeting of the Perak 
Sugar Cultivation Company, held at 
Shanghai, considerable interest was 
aroused by a discussion of the best meth- 
ods of cultivating rubber in Perak. The 
chairman of the committee, commenting 
on the conditions of cultivation, quoted 
from the magazine published by the Cey- 
lon Agricultural Society, in August, 1907, 
as follows, referring to the tapping of 
rubber trees: 


The greatest yield is recorded from 
Highlands and Lowlands estate, which re- 
ports an average from 38,639 trees of 
nearly two and one-half pounds per tree, 
while a yield of over seven pounds per 
tree was obtained from 807, widely 
planted to occupy sixteen acres. But such 
results are regarded as exceptional. It 
appears that these trees were nine years 
old. 


“The chairman of the company above 
referred to states: 


It can not be too strongly pointed out 
that too frequent or prolonged tapping is 
injurious and only produces inferior rub- 
ber. Even so recently as the Ceylon ex- 
hibition the discussion shows that the 
planters were quite satisfied with pros- 
pective rubber crops, as judged by the 
copious flow of latex, not appreciating the 
fact that it is the quality, or ratio of 
caoutchouc to latex, that alone constitutes 
the real crop and rich harvest. 

“Letters were quoted from the man- 
ager of the Kalumpong estate, in which 
he stated in regard to the question of 
‘spiral tapping’: 

I have decided to give up this form 
of tapping. I am perfectly satisfied now 
that it is doing damage to the trees. It 
is much too severe for such young trees 
as ours, although it may be feasible to 
use if on trees from ten to twelve years 
old. All the planters who started it in 
the Federated Malay States have now 
given it up. I am getting excellent re- 
sults with the herringbone system, and 
have decided to continue it, making six 
cuts on trees thirty inches in circumfer- 
ence and over and four cuts on trees under 
thirty inches. There is no doubt but that 
the trees require a rest, and as far as I 
can see this method of tapping one month 


and resting one month will give us the 
best results. 


“It appears that the 807 trees on the 
Highlands and Lowlands estate, which 
gave at nine years old seven pounds per 
tree, occupied sixteen acres; that is, fifty 
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trees to the acre, equal to 350 pounds of 
rubber to the acre. The trees on the 
Kalumpong estate have been planted 
twelve feet by twelve feet, giving 300 
trees to the acre, which is admitted to be 
too close. These 300 trees, seven years 
old, gave one pound per tree, equaling 300 
pounds of rubber per acre.” 
a ag Sn 
National Electric Light Asso- 
ciation Convention Exhibit. 

Final plans for the exhibition, in con- 
nection with the Chicago, Ill., conven- 
tion, May 19-22, of the National Electric 
Light Association, were adopted at a meet- 
ing of the exhibition committee held on 
Thursday, March 5. Under the resolu- 
tion adopted at the close of last year’s 
convention, this committee is composed 
entirely of Class D members. 

The exhibition will take place in the 
large hall on the top floor of the Audito- 
rium Hotel, and the committee announces 
the engagement of the well-known Chi- 
cago architects, D. H. Burnham & Com- 
pany, for the planning of the booths and 
decorations. Through the courtesy of the 
Electrical Trades Exposition Company, 
the railings, posts, cables and other ma- 
terial used at the recent Chicago Elec- 
trical Show will be utilized, but the gen- 
eral effect will be entirely original. 

The plans provide for sixty-three booths, 
ranging in size from forty-four square 
feet to 123 square feet and, as heretofore, 
two or more sections may be combined 
into larger ones. Upon the whole, the 
area of the exhibition space is about the 
same as that of last vear. 

Perhaps the most interesting feature in 
the decorations will be the color scheme, 
to which much attention has been given. 
Appropriate to the times, the tungsten 
lamp will play an important part in the 
illumination of the hall. The object 
sought will be a uniform distribution of 
soft white light, rather than extreme bril- 
liancy. 

The convenience of members and their 
cuests has not been overlooked. Adjacent 
to the elevators a large coatroom will be 
provided at which garments and packages 
may be checked. At the other end of the 
hall, near the passagewav leading to the 
convention hall, will be located a counter 
at which convention papers may be left. 

Judging from inquiries already re- 
ceived by the committee’s secretary, the 
demand for space will be even greater 
than in former years, 
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Electrical Developments in 
South Africa. 


The present power-development situa- 
tion in South Africa is touched upon 
briefly in the Electrical Engineer, Lon- 
don, for February 28. It seems that the 
municipality of Johannesburg has had 
under consideration a plan for disposing 
of the electrical system to Beardmore & 
Company, who are to operate the plant 
and sell the bulk of the output to the 
corporation. The company is to be given 
the right to form two distinct companies, 
one for lighting and the other for power. 
The lighting company is to be provided 
with a minimum working capital of 
$1,250,000, and is to purchase the gas 
producers, gas engines and accessory 
equipment, the purchase price payable to 
the municipality being $875,000. Of this, 
$250,000 is to be paid in cash. The light- 
ing company is to lease the property on 
which the plant is situated at a rate of 
four per cent on the capitalized value, and 
is to acquire five acres additional. 

The company agrees also to furnish the 
municipality with a maximum of 10,000,- 


-000 kilowatt-hours a year, the latter guar- 


anteeing to purchase a minimum of 
9,000,000 kilowatt-hours a year for a 
period of ten years. The rate for this is 
to be two and one-half cents a kilowatt- 
hour, subject to certain modifications ac- 
cording to the load-factor. 

A system of fines is provided for, sim- 
ilar to those under which the plant is now 
operated by D. Stewart & Company. Be- 
yond this there is the provision that the 
council shall have the right to cancel the 
contract if the interruptions to the serv- 
ice aggregate two or three hours a month 
for the lighting, and less in the case of 
the railway supply. The company is to 
have the right of erecting another gener- 
ating plant of improved type and supplv- 
ing power to mines within the municipal 
area, but no other consumers. This plant, 
as well as the main plant, may be ac- 
quired by the council on arbitrary terms. _ 

The second company, to be known as 
the power company, is to have a capital 
of $1,000,000. The exact functions of 
this company are not stated, but its ob- 
ject seems to be the erecting and equip- 
ping of a power station. 

—___<-@<__—_. 


Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
March 24. for the following electrical 
supplics: 1,100 pairs lamp carbons, 500 
incandescent lamps and miscellaneous 
electrical supplies for delivery at Wash- 
ington, D. C. These supplies are all 
under-Schedule 897. 


4168 


Electric Signaling in the 
Simplon Tunnel. 


It was found necessary, owing to the 
great length of single line from Brigue to 
Iselle (which includes the Simplon Tun- 
nel) to divide this stretch into two block 
sections. Further, as, in accordance with 
traffic conditions, the trains follow each 
other at short intervals, a turn-out had 
to be provided in the middle of the tun- 
nel. A signal station has, therefore, been 
built at this spot and is known as Tunnel 
Mitte. There the single line is provided 
with a turn-out, and there is also a signal 
box where the necessary signal and point 
levers are erected, and which is in both 
telegraphic and telephonic connection 
with Brigue and Iselle. The special con- 
ditions under which working in this tun- 
nel is carried out prohibited the use of 
many of the ordinary signal fittings, e. g., 
semaphore arms, though the apparatus in- 
stalled is, in principle, not different from 
that ordinarily employed, and is ar- 
ranged in a very similar manner to that 
on open-air sections. The following de- 
scription of this svstem is taken from the 
Electrician, London: 

The Simplon Tunnel is 12.4 miles lone. 
From 5.5 miles to 5.9 miles is a turn- 
out, at the middle of which three rooms 
are formed in the tunnel body. One con- 
tains the necessary signal and block ap- 
paratus, together with telegraph and 
telephone equipment, another is an ac- 
cumulator room, while the third forms a 
generating station for supplying the 
power required by both the signaling and 
lighting installations. 

The signals consist of watertight lan- 
terns which are lighted by a number of 
glow lamps. These are arranged in two 
groups behind glasses of different colors: 
one or other of these groups is lighted and 
gives the appropriate signal. The change- 
over from one group to the other is ef- 
fected by levers in the signal box. 
These levers are interlocked with the 
point levers in the same way as are 
ordinary mechanically operated signals. 
There are in all ten signals, five of which 
apply to trains going from Brigue to 
Iselle and the remainder to trains going 
in the opposite direction. They consist 
in each case of a home signal with its 
distant signal, of a starting signal for 
each track and of an outer home signal. 
Fach signal contains four lamps with the 
exception of the distant signal, which con- 
tains six. For this purpose, four-watt, 
sixteen-candle-power, metallized carbon- 
filament lamps are used. They are fitted 
with the ordinary bayonet holders and are 
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connected in parallel. Two pilot lamps 
are provided in the signal box for each 
signal, except the outer home, and show 
in what position it is. There are, be- 
sides, ten ammeters, one on each signal 
circuit, which are calibrated in lamps and 
show at a glance how many lamps on that 
particular circuit are burning. Further, 
there are ten minimum current cutouts 
which, as soon as one or more lights are 
extinguished, cause a bell to ring. It will 
be seen from this that great precautions 
have been taken to prevent any false in- 
dication being given by an extinction of 
the lamps, and when the terrible conse- 
quences of a collision or derailment in the 
middle of so long a tunnel are considered, 
the wisdom of such a course is self-evi- 
dent. 

The track and signal switches are so 
arranged that when their circuits are 
broken—. e., when their indications or 
positions are changed—the minimum cur- 
rent cutouts are not affected, as their 
operation depends only on the total or par- 
tial extinction of the signal lamps. 

In the signal box there are two levers 
for working and two levers for electric- 
ally interlocking the points, together with 
four signal levers. These last work in the 
following way: Two work each home 
signal and its appropriate distant signal, 
while the others work the starting and 
outer home signals. There are, besides, 
four rail contact levers, an electrical block 
apparatus in connection with similar ap- 
paratus at Brigue and Iselle, and a 


change-over switch, so that the apparatus 


can be worked by either continuous or 
alternating current. In the “on” posi- 
tion the track is set for straight-through 
working, while the track and signal lever 
are locked. One track lever sets the turn- 
out for trains coming from Brigue, the 
other for those coming from Iselle. The 
points are fitted with a controlling ar- 
rangement, which indicates by means of 
a bell when the signal levers are not cor- 
rect for that particular position. For 
supplying the various apparatus and sig- 
nal lamps, three-core rubber-insulated and 
armored cable is used. The interlocking 
arrangements between the points and sig- 
nals usually employed at crossing-places 
are also used at this station. 

One lever is provided for each of the 
home signals and its appropriate distant 
signal. One lever also works the two start- 
ing signals (one on each track) at the 
Brigue end, another lever working those at 
the Iselle end. Setting the home and 
starting signals for track No, 1 also places 
the outer home at “line clear,” and it also 
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returns to “danger” when the other sig- 
nals are replaced. The levers of the 
home and starting signals are equipped 
with catches so that they can only be 
moved once ofter “line clear” has been 
given. The levers for the starting signals 
are also locked from Brigue or Iselle, and 
there is also connection with the elce- 
trical block apparatus. 

In order to set a track for a given 
direction the track lever must be moved, 
and this can only be done when all the 
apparatus is in its appropriate position. 
The lever for the starting signal is first 
pulled off, and then the home signal for 
the track into which the train is to come 
is also set. In replacing the signal the 
operations are performed in the same 
order. Levers for one direction can only 
be worked when all the levers for the other 
direction are in the “off” position. The 
safety arrangements are very complete, 
and though it is possible for two trains to 
start in opposite directions from the two 
tracks, they can not start in the same di- 
rection. 

When the signal apparatus was first de- 
signed, it was intended to work the trains 
through the tunnel by steam locomotives. 
As the consequent smoke might have ob- 
scured the signals, further warnings were 
supplied by automatic fog-signaling ap- 
paratus, which is placed out of action 
when the line is clear. These signals are 
operated electrically in connection with. 
the signal lamps, and can be cut out of 
circuit by means of switches in the signal 
box. 

Besides the various signal apparatus de- 
scribed above, there is a complete tele- 
phone system interconnecting the three 
stations Brigue, Tunnel Mitte and Iselle. 
On account of the high temperature 10 
the tunnel, from thirty-five degrees centi- 
grade to forty degrees centigrade, the cen- 
tral-battery system could only be used, 
and the same principle was employed 
which has been found to work satisfac- 
torily on the Prussian-Hessian State Rail- 
ways. 
The apparatus is connected in series; 
and is constantly traversed by a control 
current, which, besides serving to show 
that the apparatus is in working order, 
also works the microphone. Any particu- 
lar station is called up by means of a 
magneto, a dot-dash system similar to the 
Morse code being used. The magneto 18 
on the direct-current system, SO that it 
increases the constant current and sets & 
bell in operation. The apparatus such as 
the telephone, magneto, ete., are, with the 
exception of the bell, placed in cases of 
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Dutch metal, which are provided with 
lock and key. There are two receivers, 
which, when raised, cut out the bell cir- 
cuit and switch in the speaking circuit in 
the usual way. A cypress-wood box cov- 
ered with acid-proof varnish is also fitted 
to protect the apparatus from water drip- 
pings. The bell, which is quite water- 
tight, has necessarily to be arranged on 
the outside of the box. In designing all 
the various apparatus great stress was laid 
on the fact that the parts should be easily 
interchangeable. 

There are in all twenty-six telephone 
instruments between Brigue and _ Iselle. 
As under ordinary working conditions it 
is not necessary to speak over the whole 
of this distance, the system is divided into 
two parts by a switch at Tunnel Mitte 
station. 

For signaling the trains large electric 
bells are used, and the necessary appa- 
ratus and relays in connection with them 
are fitted at Brigue, Iselle and Tunnel 
Mitte stations. This system is also divided 
into two parts by a switch at Tunnel 
Mitte. The bells are fitted in niches, 
which are about one kilometre apart, and 
are distinguished by lamps. On account 
of the acoustic effects the bell is fixed, not 
in the niche, but on the tunnel walls, 
while the necessary warning signal is 
given by the train working a switch on 
the line. In a corresponding way similar 
apparatus is also fitted at the stations and 
in the waiting huts. 

For supplying the necessary currents 
for this apparatus accumulators are pro- 
vided in the power stations at Brigue and 
Iselle, the whole system being also con- 
trolled from these points. 

a 
Pittsburg Section, American 
Institute of Electrical 
Engineers. 

On March 4 the Pittsburg section of 
the American Institute of Electrical En- 
gincers held its largest and most interest- 
ing meeting this year in the Carnegie 
Institute lecture hall. The meeting was 
unusually successful from a social stand- 
point, there being a great number of 
prominent engincers and other profes- 
sional men present, making an audience 
of over 400. Just preceding the meeting 
a dinner was held at the University Club, 
sixty-five members being present, who rep- 
resented some of the largest industries in 
this section. 

. C. E. Skinner, chairman of the section, 
introduced Ralph D. Mershon, the speaker 
of the evening, and called attention to 
the fact that Mr. Mershon was a former 
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Pittsburger, and that he used to surprise 
his colleagues with his mathematical abil- 
ity, one of his specialties being the bino- 
mial theorem, upon which he had written 
a very able essay. Mr. Mershon said that 
both he and the audience were gotten 
together under false pretenses. First, he 
was asked to give an informal talk before 
a few members of the society, and, second, 
there was no Zambesi-Johannesburg trans- 
mission and not likely to be any for sev- 
eral years. However, he had collected 
some pictures upon which he would talk. 

While Mr. Mershon gave very little data 
in figures, he showed that he had con- 
sidered thoroughly the business and labor 
conditions, which often count more in 
engineering than figures. The mineral 
wealth of the country has only commenced 
to show up, and nobody knows how great 
it is. The Victoria Falls Power Com- 
pany 1s a company formed of British cap- 
ital for the purpose of transmitting power 
from Victoria Falls (African Niagara). 
on the Zambesi River, to Johannesburg, a 
distance of about 700 miles, for use in 
mining gold. Mr. Mershon was retained 
by this company to make a report on the 
feasibility of such transmission, his being 
a report together with several European 
engineers. The European engineers rce- 
ported favorably on the direct-current 
(Thury) system, while Mr. Mershon 
favors an alternating-current system, 
which will eventually be installed. 

For the present Mr. Mershon has ad- 
vised installing generating stations oper- 
ated by steam, on the Rand, near Jo- 


‘hannesburg, and by that means build up 


a market for electrical energy. At pres- 
ent the actual power used along the Rand 
is 85,000 horse-power, with the prospects 
that it will be largely increased in the 
near future. The idea is that after the 
mine owners become accustomed to the 
use of electric power and the market is 
assured, the transmission power plant and 
line can be built for conveving the power 
from the falls, and it will not be neces- 
sary to carry a heavy investment for a 
long time with only a partial carning 
capacity. 

Kaffir labor is quite good, but ver 
peculiar. Laborers get two shillings a 
day and bosses one pound a day. Even 
at this, it is claimed that white labor is 
equally as cheap. General Botha, who 
had a great deal of Kaffir labor emploved, 
gave Mr. Mershon full details of all 
troubles he would have to contend with. 

Victoria Falls are on the Zambesi River 
at a point where the river is a mile wide, 
and there is an ideal Jocation for a power- 
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house and raceway where the river makes 
a sharp bend. The Rhodesian Railway 
(forming a portion of the so-called Cape- 
to-Cairo route) at present extends 400 
miles north of the falls, and crosses the 
Zambesi River at the falls by a magnifi- 
cent bridge 600 feet long and 400 fect 
above the river. The height of the fal 

is 400 feet, or two and one-half times as 
high as Niagara, and the spray rises to a 
height of 2.000 feet. It has been calcu- 
lated that at least 300,000 horse-power 
can be developed by the falls at low water. 
The amount. of water passing over the 
falls varies greatly at different seasons of 
the vear. There is a deep gorge below 
the falls and a pool which is so deep that 
so far it has not been sounded. The pic- 
tures Mr. Mershon showed told a stor 
in themselves which can not be described. 


ea , 
Underwriters’ National Elec- 
tric Association. 

The sixteenth annual meeting of the 
electrical committee of the Underwriters’ 
National Electrice Association will be held 
on March 25 and March 26 at the rooms 
of the New York Board of Fire Under- 
writers, 32 Nassau street, New York city. 
The sessions will begin at 10 a.M. C. M. 
Goddard, secretary, has issued a bulletin 
containing the committee reports and sug- 
gestions for changes in the National Elec- 
trical Code, which will be considered at ` 
the meeting. 

The committee reports refer to such 
matters as were brought to the attention 
of the committee at the last meeting, and 
which were considered of sufficient im- 
portance to require further consideration 
before action was taken. Special com- 
mittees were therefore appointed to whom 
these various matters were referred, and 
by whom they have been considered dur- 
ing the past year. These reports will now 
be considered by the full committee and 
then brought before the general meeting 
in New York for final action. 

The committee reports refer to mer- 
cury-vapor lamps, rheostats, transformers, 
wiring of electric cranes, rules 24A-c, 
25d, 25f and 49A-b, recodification of 
National Electrical Code, circuit-breakers, 
variable-speed motors, outline hehting, 
street railways, switches and cutouts, Rule 
18A, and reports from laboratories. 

With regard to the suggested changes 
in rules and miscellaneous suggestions, it 
should be borne in mind that these have 
not had consideration as yet by the com- 
mittee, but are simply a compilation of 
such suggestions as have been sent to the 
secretary to be brought up at the coming 
meeting. These changes will be carefully 
considered by the electrical committee at 
a preliminary meeting, and when brought 
before the general meeting, the recom- 
mendation of the electrical committee as 
to their_adoption or rejection will be 
“stated. 
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TELEPHONE TRAIN DESPATCHING. 


BY EDMUND J. BURKE. 


In the electric railway field, so far as 
high-speed interurban roads are concerned, 
one of the most important factors of effi- 
cient operation has been comparatively 
neglected, namely, the proper despatching 
of cars. No department of any business 
is properly managed unless, in every 
branch, the best methods and best appli- 
ances suited to that particular depart- 
ment are employed, and the same is true 
of the cransportation department of rail- 
roads. Managers will spare no expense to 
have the best power-station apparatus, 
good track and roadbed, good cars, motors 
and tracks, advertise, make up time tables 
that give good service and at the same time 
are economical to operate, watch the 
nickels, and get the best trained employés 
that they can; but when it comes to des- 
patching cars almost anything is good 
enough. This is not true in every case, 
for in comparatively few instances the 
managements have realized the impor- 
tance of proper train despatching and have 
availed themselves of every rule, regula- 
tion and appliance calculated to bring it 
to the highest state of efficiency; but in 
the vast majority of cases one or more 
important details have been overlooked. It 
is the object of this article to point out 
the various points at which losses may 
and do occur and to show how they may 
be effectively stopped, or at least remedied. 

For safe and efficient telephone des- 
patching the first essential is a good 
metallic-circuit telephone line of no 
smaller than No. 10 bare galvanized iron 
wire properly strung. Wire smaller than 
No. 10 will be mechanically weak and 
from constant breaking and repairs will, 
in a short time, cost more than the heavier 
wire. The same argument applies to care- 
ful and proper stringing of the wire so 
as to keep it free from grounds of all 
kinds. Do not use twisted pair wire even 
where the line runs through trees. 
Twisted wire will cause much more 
trouble than plain bare wire. In such 
cases the trees should be trimmed so as 
to keep them from causing tree grounds, 
or the wire so supported on an insulator 
as to prevent its coming in contact with 
the tree. A badly strung, noisy telephone 
line may be the cause of orders being mis- 
understood, with the resultant accident 
and expensive damage to life and property. 

Second, good, well-installed telephone 
switchboard and telephones. Cheap, 
poorly made apparatus will cost much for 
repairs, to say nothing of the more im- 
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portant waste of time of your despatcher 
and car crews in trying to use it and in 
being without the use of it. The des- 
patching line should be used for des- 
patching only, so as not to waste the time 
of car crews. Also, car barn and substation 
or power-station telephones not being cut 
out of circuit when not in use offer an 
excellent opportunity for damage and 1 

terruptions of service from lightning and 
other unavoidable electrical disturbances. 
Therefore, such telephones should be put 
on the general telephone service line and 


- not on the despatcher’s line. 


Third, a competent despatcher employed 
in despatching only and so located as to 
be free from outside disturbance and in- 
terruption. 
part may cost thousands of dollars; 
therefore, it is better to pay a little more 
and get a good, competent, reliable man 
and not distract his attention by giving 
him other duties to perform or allowing 
any one and every one to run in and out 
of his office. 

Fourth, last, but by no means least, a 
good, well-designed, reliable despatcher’s 
signal, entirely under control of the des- 
patcher, and permitting him to selectively 
set a semaphore and red light at any de- 
sired telephone point on the line. 

Such a signal permits the despatcher 
to get the fullest possible benefit and use 
from his telephones, saves his time, saves 
the time of the crews on the line and 
therefore saves the time of every pas- 
senger. It is generally customary when 
& car arrives at a turnout for the crew to 


wait a minute or two for the other car- 


to show up and then report. Now, the 
other car may be very late and the des- 
patcher may know it, but unless he has 
a signal he can not prevent that additional 
loss of time. With a signal, as soon as one 
car reports itself off schedule the des- 
patcher can immediately set semaphores 
at various points and communicate his 
information and give new orders to all 
other crews interested without their hav- 
ing unnecessarily lost a second of time. 
Without a signal. crews will not report 
promptly whereas with one they will, for 
the reason that when a signal is set it 
represents a definite order then and there 
from the despatcher. The above is only 


one of many ways in which time is frit- 


tered away, a minute here and a minute 
there, until the accumulations through- 
out the day amount to a lost trip. A lost 
trip means the loss not only of the money 
which that car and crew would have 
earned, but if cach of six or eight cars 
loses a trip it means the expense of the 
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additional crew and additional car, etc., 
to fill up the gaps caused by the lost 
trips of the six or eight cars. When all 
cars are on time and things are running 
smoothly according to regular time table, 
neither signals nor telephones need be 
nor are used. But when extra service is 
put on or work and line cars are on the 
road or the traffic has become deranged 
for some reason, the telephones and sig- 
nals come into play and at such times the 
signals may earn as much as $300 or 
$400 in a day which without them could 
not have been earned and may, therefore, 
rightly be considered as lost. The above 
are not idle statements made for the sake 
of argument, but have been experienced 
over and over again in practical operation 
and can be proved by the testimony of 
some of the foremost interurban managers 
of the United States. 

In addition to the above a despatcher’s 
signal may be used to prevent accidents 
in each of the following ways: 

All roads have certain sidings which 
are regular meeting points for the cars 
running on regular schedule. Now, if 
for any reason one car is delayed and the 
despatcher arranges a new meeting point 
he can at once also set a signal at 
that new meeting point and thus pre- 
vent the crew that arrives first at 
this new and unusual meeting point 
from forgetting and running by. The 
records will show that this is one of 
the most prolific causes of disastrous 
head-on collisions on electric roads. The 
writer can recall from memory nine acel- 
dents which have come to his attention in 
the last two years which cost the rail- 
road companies concerned over $550,000, 
conservatively stated, in damage claims 
alone, to say nothing of the cost of 
damaged equipment and reputation, and 
reputation is something which can not 
lightly be considered even from a purely 
monetary standpoint. . 

Again if a despatcher makes a mistake 
and crosses his orders, with a signal he 
may correct it and save an accident; with- 
out a signal he is powerless. Experience 
and records will prove that added safe- 
guards make employés more careful and 
cause them to better appreciate their re- 
sponsibilities. This makes for better dis- 
cipline. . 

Of the first three requiremen 
stated most managements now realize the 
importance, but of the fourth (the neces- 
sity for a despatcher’s signal) there are 
very few who do. 

This is only natural because the tele- 
phone and the running of electric circuits 
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are both now of considerable age, but a 
commercially practicable and reliable, se- 
lective despatcher’s signal has not been 
on the market for more than three years. 
Therefore, railway managers have not 
generally had time to be educated up to 
it. Of nothing is the old adage that 
‘What is worth doing at all is worth doing 
well” more absolutely true than the han- 
dling of trains or cars by the despatching 
method. When properly done it is by far 
the safest and surest method of getting 
traffic over the road ; if improperly or care- 
lessly done and without every available 
safeguard there is no more fruitful source 
of damage unless it be blindly and ex- 
clusively relying on automatic signals. 

There is no better advertisement for a 
- road than the fact that it handles its 
traffic safely and promptly, so that any 
money spent to attain this end gives better 
returns than any other form of advertis- 
ing. Also a railroad that gets a reputa- 
tion for availing itself of the best methods 
and appliances for the safe and prompt 
handling of its traffic gains both public 
and official good will and confidence which 
are as valuable an asset to a railroad as 
to any other line of business. 

— 0 

The Lake County Electric 

= Power Company. 

The following interesting information 
has been received from George P. Low, 
manager of the Lake County Electric 
Power Company, of Lakeport, Cal., a 
strictly local company, organized origi- 
nally as the distributing company for 
Lake County, Cal., for the long-distance 
transmission service (prospective) of the 
Snow Mountain Power Company. When 
the last-named company determined not 
to extend its prospective transmission 
service into Lake County, the Lake County 
Company, having become organized, se- 
cured franchises, etc., determined to build 
a power plant of its own, using as the 
source of its proposed motive power natu- 
ral gas, which had been known to exist in 
the county ever since the advent of white 
men. This determination occurred at the 
time when Mr. Low became identified 
with the company; in fact it was he who 
turned the energies of the company 
toward natural gas. 

Lake County, colloquially termed “the 
walled-in county,” forms a community 
that has been most backward in its de- 
velopment, yet which possesses wonderful 
fertility and all that; but despite the fact 
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that some 50,000 health and pleasure 
seekers came into the county last summer, 
it is little known save as “the Switzer- 
land of California.” Its mineral springs 
are unequaled anywhere, yet it is distant 
twenty-four miles from the nearest rail- 
road and its people are forty years behind 
the times. It has the telephone, but no 
telegraph or electric service of any other 
kind. Its natural-gas belt is best evi- 
denced at Kelseyville, at the base of Mt. 
Konocti, where there is a so-called “gas 
mound,” the antiquity of which goes back 
into Indian legendary. The first gas wells 
were bored there in 1876, as near as can 
be learned, but up to the present time the 
only use that has been made of the gas is 
to pipe it into two dozen or so houses in 
Kelseyville. Indeed, the fact that natural 
gas exists in Lake County is even now 
hardly known outside of the county. 

The natural gas of Lake County is en- 
tirely different from that found elsewhere. 
It contains nothing but methane and car- 
bon dioxide, with a trace of sulphureted 
hydrogen in the water that gushes up 
with the gas at Kelseyville. There is ab- 
solutely no free hydrogen, carbon monox- 
ide or hydrocarbon gas (other than meth- 
ane) to be found in the gas in question. 
Kelseyville gas from four different sources 


within a single three-acre tract possesses 


an average calorific value of 383 British 
thermal units per cubic foot, its specific 
gravity (with air) being 1.33. 

It is natural gas of this character that 
the Lake County Electric Power Company 
will use in gas engines, and it is probable 
that the initial unit will be of 300 horse- 
power, direct connected to a 200-kilowatt, 
three-phase, sixty-cycle generator—the 
only doubt being as to the size of the 
initial unit. Preparatory to placing the 
order for the gas engine it is proposed to 
install one or more smaller units, say of 
twenty-five or thirty horse-power each, for 
the purpose of investigating the behavior 
of the gas, and particularly the compres- 
sion necessary, for it has been impossible 
thus far to find a gas-engine builder who 
will undertake to give any guarantees with 
this particular gas without making a 
closer study of it in action than has yet 
been done. Especially is this true from 
the fact that competition for the business 
narrows down to only those gas-engine 
builders who make in sizes from 300 
horse-power up, which will enable gener- 
ators in direct connection to be run in 
synchronism with other alternators run- 
ning at equal periodicity. 
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Proposition for the Reorgan- 
ization of the Whitney 
Company. a 

A proposition providing for the reor- 
ganization of the Whitney Company, 
which is building water-power plants on 
the Yadkin River, in North Carolina, and 
is now in the hands of receivers, has been 
presented to the bondholders by Edward 
F. Buchanan, of A. O. Brown & Com- 
pany. Mr. Buchanan states that A. O. 
Brown & Company have advanced in the 
neighborhood of $1,000,000 cash to the 
company, and that his company represents 
about half of the $5,000,000 Whitney 
Company bonds. ‘The proposition pro- 
vides for the formation of a new company 
with $5,000,000 seven per cent non-cumu- 
lative preferred stock, $5,000,000 common 
stock, $5,000,000  first-mortgage five 
per cent twenty-year bonds, and $5,000,- 
000 six per cent second-mortgage sixty- 
year income bonds. The present bonds 
are to be surrendered for fifty per cent of 
their face value in income bonds, and a 
part of the preferred stock will be allot- 
ted to all bondholders participating in 
the agreement. A large part of the com- 
mon stock is to be allotted to the present 
holders of the $10,000,000 Whitney Com- 


pany stock. The first-mortgage bonds are 
to be issued to provide funds to complete 
the plant at not less than eighty per cent 
of their face value. All present bondhold- 
ers subscribing for the first-mortgage 
bonds shall receive a bonus of fifty per 
cent in income bonds. The value of the 
plant in its present condition is about 
$2,000,000, and it would take at least 
$2,000,000 to complete it. 
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New England Section of the 

Hluminating Engineerin 

Society. | 

The meetings of the New England scc- 
tion of the Illuminating Engineering So- 
ciety have heretofore been held on the 
Tuesday following the second Friday of 
each month. This Tuesday is sometimes 
the second and sometimes the third Tucs- 
day of the month. It has been thought 
best to definitely fix on either the second 
or the third Tuesday, in order that the 
members may always know the date in 
advance. The opinions of the members 
are now being secured with regard to the 
preferred date. 

—___<«@-—___. 
Nebraska Electrical Show 
Postponed. 

The electrical show announced for the 
week of April 13, at the Auditorium. 
Omaha, Neb., has been postponed until 

the week beginning May “4, 
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The Future of Copper. 

By a study of the copper statistics for 
the past twenty-seven years, J. T. Marrow 
here predicts the probable production of 
copper for the next twenty years. He 
says that those who are closely associated 
with the economic side of any enterprise 
are prone to take too much to heart the 
periodical variations in the world’s mar- 
ket, and in order to get a healthy and 
natural view of an industrial or economic 
condition, it is necessary to go far enough 
away from the field so as to bring the 
matter into proper focus. This he thinks 
_is done by studying the increase of pro- 
duction at the time mentioned and by 
obtaining in this way average values for 
this increase. The production for the 
vear 1879 was 170,310 short tons, for 
1906 it was 788,609 short tons. The aver- 
age increase in this time was 5.84 per 
cent a vear. The increase during the last 
ten years was 6.4 per cent per annum. 
Assuming the lower figure as a basis for 
the rate of percentage increase for the next 
twenty years, he finds that by 1911 the 
production will be 1,047,409 short tons, 
by 1918 it will be 1,557,883 short tons, 
in 1923 it will exceed 2,000,000 short tons 
by more than 69,000 tons, and by 1928 
the production will be 2,748,622 tons. 
The price of copper he believes will vary 
from time to time, owing to periodical 
market conditions. Knowing that the 
world is going to take copper in the future 
even faster than it has in the past, one 
may safely believe that it is going to pay 
for this copper, and of necessity at a price 
which will enable the producers to make 
a profit.—Abstracted from the Engineer- 
ing and Mining Journal (New York), 
February 29. 


Metal-Filament Lamps. 

The use of tungsten lamps for street 
lighting is dealt with by Alton D. Adams, 
who points out that lamps of this type 
are now available for series circuits, and 
when thus used may effect a saving of 
about sixty-two per cent as compared with 
the ordinary three-and-one-half-watt car- 
bon lamp, or by replacing thirty-candle- 
power carbon-filament lamps by sixty- 
eandle-power tungsten lamps, double the 
amount of light is obtained, with a saving 
still of twenty-two per cent of the energy 


consumed. fF ifty-candle-power carbon 
lamps may be replaced by an equal num- 
ber of sixty-candle-power tungsten lamps, 
with a reduction in the required energy 
of fifty-three per cent. These lamps may 
be compared with mantle gas lamps using 
three and one-half feet of gas an hour, 
and giving sixty candles. A tungsten 
lamp of similar intensity will consume 
324 kilowatt-hours a year. This wil! 
cost $19.44 if the electric service is ren- 
dered at the rate of six cents a kilowatt- 
hour for energy, care and renewals. The 
gas for the mantle gas lamp for 4,000 
hours would amount to 14,000 cubic fect. 
costing, at $1 a thousand, $14, or $10.50 
at seventy-five cents a thousand feet. Fix- 
ing the renewal of mantles for use, repair, 
lighting and extinguishing at three cents 
a lamp a night, this item comes to $10.95 
a year, bringing the cost for the gas lamps 
up to $21.45 and $24.95 with gas at 
seventy-five cents and $1 a thousand re- 
spectively. Even allowing but two cents 
a night for care and maintenance, the gas 
lamp will cost at the lowest rate for gas, 
$17.80. The new lamp thus enables elec- 
tric lighting to compare favorably on the 
score of cost with gas lighting. Compar- 
ing the tungsten lamp with a forty-watt 
enclosed alternating-current arc lamp, the 
latter placed 240 feet apart, gives, at 120 
feet from the lamp, an illumination of 
0.02 candle-foot. Placing sixty-candle- 
power tungsten lamps 104 feet apart, fif- 
teen feet above the surface of the street, 
gives the same minimum intensity of illu- 
mination midway between them. Thus, 
with the same minimum illumination, 2.3 
times as many tungsten lamps would be 
required as with enclosed are lamps. 
These lamps will require only 186 watts 
as against the 400 watts of the are lamps 
—a saving of fifty-four per cent. Five of 
the tungsten lamps might be placed on 
each 240 feet of street, and would tak 
only the same amount of energy as the 
arc lamp. They would then be only fort 
eight feet apart, and the minimum illu- 
mination would be 0.075 candle-foot— 
nearly four times that given by the are 
lamps and affording more uniform illu- 
mination throughout. The manufactur- 
ers of the tungsten Jamps promise to turn 
out a thirty-two-candle-power, forty-watt 
tungsten lamp which might be used in- 
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stead of the present twenty-five-candle- 
power carbon filament consuming eighty- 
seven watts, thus effecting a saving of 
fifty per cent in energy and giving a much 
better illumination.—A bstracted from the 
Municipal Journal and Engineer (New 
York), March. 


Electric Smelting of Pig Iron. 


An analytical study of the electrical 
smelting of pig iron has been made by H. 
Allen, based upon the statistics which 
have been published by the Canadian com- 
mission which investigated this subject 
about two years ago, and upon various 
papers read before technical associations. 
When it is attempted to employ the heat 
energy of the electric current for pro- 
ducing pig iron from the raw ores, it must 
always be borne in mind that the reduc- 
tion of the oxides can not be effected by 
heat alone, and a reducing agent must be 
provided to bring about the chemical re- 
action, for which purpose coke is usually 
employed. Smelting of a fairly pure ore 
in a blast furnace requires about nine- 
tenths to one pound of coke for each 
pound of pig iron produced. Of this from 
0.34 to 0.48 pound of coke per pound of 
product is required for reducing purposes 
alone, and it is, therefore, evident that 
ihe margin in the substitution of electric- 
itv is confined to the reduction of the 
consumption of coke by from one-half to 
two-thirds of a pound per pound of pig 
iron. From the figures obtainable the 
author has compiled a table showing the 
composition and weight of materials 
charged into a furnace and the composi- 
tion of the products leaving the furnace. 
He also computes the heat delivered to 
ihe furnace, that used in bringing about 
the reduction, and the various losses. The 
smelting of iron requires, first, the appli- 
cation of heat, and, second, the provision 
of reducing materials, and the new sys- 
tem has also shown that by carrving out 
both of these conditions concurrently in 
such an apparatus as a blast furnace, the 
most economical conditions, as regards the 
actual heat requirements, are not obtained. 
In the blast furnace the fuel is intimately 
mingled with the materials from which 
the resulting pig iron is to be produced, 
and any impurities contained in the fuel 
are taken up by the irony If only the 
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actual amount of coke required for pro- 
viding the reducing medium be charged 
into the furnace with the ore, and the 
heat conditions necessary provided by out- 
side means, there would result both econ- 
omy in regard to the quantity of heat and 
a purer product.—Abstracted from the 
Mechanical Engineer (London), Febru- 
ary 28. 

` < 


A High-Head Francis Turbine at the 
Centerville Power Plant, California. 

Part of the old equipment at the Cen- 
terville plant, in California, which forms 
one station of the California Gas and 
Electric Corporation, has been replaced by 
a single large unit rated at 9,700 horse- 
power, operating under an effective head 
of 565 feet. This is the highest head 
under which a Francis turbine has yet 
been installed. The Centerville power 
plant is operated in parallel with ten other 
hydroelectric plants belonging to the com- 
pany, as well as with three steam plants 
and one gas-engine plant. The aggregate 
rating of these plants is 133,000 horse- 
power, 93,000 of which is obtained from 
the water-power stations. The Center- 
ville plant makes a second use of the 
water supplied to the De Sabla plant. 
which is taken mainly from Butte Creek, 
having a flow of 3,000 inches, supple- 
mented by an additional 3,000 from the 
Hendricks ditch, which draws water from 
the west branch of the Feather River. 
After passing through the De Sabla plant 
the water is then taken out a quarter of 
a mile below and is carried eight and 
three-quarter miles by ditch and flume 
to Centerville. This diversion is secured 
through a concrete dam fifteen feet high 
and ninety feet long, which is arched up 
stream. The Centerville plant was start- 
ed in December, 1902, the original in- 
stallation consisting of one 900-kilowatt 
and two 400-kilowatt units, driven by 
impulse wheels operating under a static 
head of 575 feet. The new 5,500-kilowatt 
generator driven by the Francis turbine 
takes the place of the two 400-kilowatt 
units. This turbine was put into opera- 
tion three months ago. It is of the radial, 
inward-flow, single-axial discharge type. 
with horizontal shaft. The total head of 
water under which it operates from nor- 
mal head water to normal tail water is 
O91 feet. At full load, with 400 revolu- 
tions per minute, this is equivalent to an 
effective head of 565 feet. Owing to the 
limited output of the generator the wheel 
has never developed more than 8.200 horsc- 
power, although rated at 9,700. The 
efficiency is eighty per cent at full gate 
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opening, eighty-two per cent at three- 
quarter and seventy-seven per cent at 
half gate opening. The generator is a 
three-phase, sixty-cycle, 2,400-volt, 400- 
revolutions-per-minute machine, furnished 
by the Stanley-G. I. Electric Manufactur- 
ing Company. The revolving element is 
supported on a sixteen-inch shaft between 
two oil-ring bearings. Six 8410-kilowatt 
and three 360-kilowatt, water-cooled trans- 
formers complete the main features of the 
installation. The high-tension lines are 
Jed away from the transformer room at 
60,000 volts to a reinforced concrete fire- 
proof  switch-house, where open-air 
switches are provided for connecting to 
the De Sabla lines—Abstracted from the 
Journal of Electricity, Power and Gas 
(San Francisco), February 20. 
€ 
Poor-Light Complaints—A Central 
Station Problem. 

H. N. Muller discusses the method 
adopted by the Alegheny County Light 
Company, Pittsburg, Pa., for meeting the 
complaints of consumers about the quality 
of their lighting. These complaints usu- 
ally fall into one of four classes: The 
consumer may have an exaggerated idea 
of the proper illuminating value of his 
units. He is apt to compare a sixteen- 
candle-power incandescent electric lamp 
with a forty or fifty-candle-power incan- 
descent gas lamp. Often unfavorable loca- 
tion of the lamps and fixtures, or poor 
surroundings, will make the lighting ar- 
rangements ineffective. Sometimes the 
voltage of a system will be low, or the 
complaint is due to old and inefficient 
lamps. One very common fault found is 
the use of poor shades. ‘These, the author 
says, might in many cases be called sup- 
pressors, as they are responsible for a large 
loss of light due to absorption, and when 
dirty they may cut it down fifty or sev- 
enty-five per cent. The fourth class of 
complaint, that due to old and inefficient 
lamps, is the one which is particularly 
considered here. 
the company had been able to secure it 
became convinced that it was the condi- 
tion of the incandescent lamps themselves 
that was responsible, and inspectors were 
sent around with instructions to replace 
two or three of the old lamps at various 
places by new ones, bringing the old ones 
in to the company’s laboratory for inspec- 
tion and test. The results were so strik- 
ing that it became evident that such a 
haphazard method of collecting evidence 
would not do. The company had in mind 
the free installation of lamps, and for this 
reason found it necessary to obtain more 
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satisfactory evidence that the outlay con- 
templated was justifiable. With this in 
view it was determined to institute a re- 
newal of all the lamps beginning in the 
residence section and several plans were 
discussed, the one adopted being the fol- 
lowing: A wagon was fitted with racks 
to enable it to carry about three thousand 
lamps—cnough for one day’s supply. This 
was sent out with inspectors, with instruc- 
tions to take out all the lamps in each 
installation as they went along, replacing 
them with new lamps and bringing the 
old ones to the laboratory. Preparations 
were made there to handle the large quan- 
tities of lamps as they were brought in, 
so that those found in good condition 
could be picked out and used again. A 
certain number of new lamps were re- 
served for life tests so as to give a check 
on those which had been put out. The 
returned lamps were first inspected for 
blackening or defects; those apparently in 
good condition were then cleaned and 
again inspected, and the ones finally se- 
lected as being good were taken to the 
photometer and thcir candle-power and 
energy consumption were measured. 
Those that were found within five or 
seven per cent of the efficiency of new 
lamps and of the proper brilliancy were 
returned to the renewal department for 
reinstallation. The cost of this inspec- 
tion, cleaning and testing was about five 
mills for each reclaimed lamp. With 
these old lamps and the addition of new 
ones, the work went on until the entire 
section had been refitted with good lamps. 
A great many minor details were involved 
in this work, such as standardizing the 
fixtures and repairing defective work, 
which in some cases amounted to a con- 
siderable item, but the expense was borne 
by the company in order to put the entire 
installation in the very best shape. In 
carrying out this reinstallation the com- 
pany limited itself to sixteen and eight 
candle-power units, and adopted 108 as 
the standard voltage, as this would enable 


it to obtain an excellent selection of 
lamps. The cost of this change has not 
yet been fully determined, but using as 
a basis a lamp taking three and one-half 
watts per candle with an average econom- 
ical life of 800 hours and consuming dur- 
ing this period of service forty-five kilo- 
watt-hours, the renewal cost amounted to 
about four mills per kilowatt-hour. A 
three-and-one-tenth-watt lamp with an 
economical life of 530 hours gives a re- 
newal cost of about six and one-half mills 
per kilowatt-hour. The actual cost will 
probably run a little above this, as the 
lamps are handled several times.—b- 
stracted from the Electric Journal (Pills- 
burg), March. 
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The Diehl Manufacturing 
Company. 

The Diehl Manufacturing Company, 
Elizabethport, N. J., is placing on the 
market for 1908 a full line of desk, 
bracket, trunnion and ceiling fans. The 
Diehl “Universal” fans represent the 


DIEHL OscILLATOR DEskK FAN. 


most advanced ideas in the development 
of fan motors, combining in one unit the 
desk, trunnion and bracket fans. They 
may be adjusted to propel the air in any 
direction, and do not require extra parts 
or special tools to adapt them to their 
various positions. The trunnion turns on 
a seat milled on the upper half of the 


Dieu, Desk FAN. 


ball, the movement being nearly a com- 
plete circle, and limited only by the screw, 
which acts as a stop. A spring acts as a 
brake and allows the fan to be set at any 
desired point. The pressure of the spring 
is great enough to prevent any movement 
due to the action of the motor or air 
currents set up by the blades, but it is 
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so adjusted that the direction of the air 
current may be changed by turning the 
fan body with the hand. 

The change from desk to bracket fan, 
or vice versa, is very readily made. A 
clamping screw passes through the centre 
of the two halves of the ball and serves 


DIEHL O&8cILLATOR BRACKET Fan. 


to hold them together. In the lower half, 
which is attached to the base, three holes 
are drilled, one at the top and two at the 
sides, ninety degrees apart. In the upper 
half three holes are similarly placed, ex- 
cept that they are reversed, one being at 
the bottom and the others at the sides. 
When the two halves are brought together 
the pin in the upper half engages the 
hole in the lower half, and the clamping 
screw secures them in place. When the 
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pin engages the hole at the side the fan 
is arranged for desk use; while if the 
top hole is engaged the bracket arrange- 
ment is obtained. As the pin projects 
only one-sixteenth of an inch, it is only 
necessary to loosen the clamping screw to 
that amount to allow the change to be 
made, the only tool necessary being a 
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screw-driver. Malleable cast-iron is used 
for both parts of the ball, in order to 
eliminate any chance of breakage either 
in shipment or by accidental means. 
The speed regulator is so constructed 
as to be entirely fireproof and indestruct- 
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DIEHL TELEPHONE Boots FAN. 


ible. The resistance is composed of wire 
specially made for this purpose, wound 
upon plates of pure selected mica. The 
switch base is of glazed porcelain, heavily 
ribbed, making it practically unbreakable. 


DETAILS oF Dirar Fan Motor SPEED 
REGULATOR. 


The connections from the resistance plates 
lead to four brass studs, which form the 
contacts and provides for three speeds of 
the fan and one blank for stopping. 

The company has also developed a tele- 
phone booth fan, the adjustable features 
being replaced by suspension springs: 
Owing to the use for which these fans are 
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intended it is necessary that they be ab- 
solutely noiseless and free from vibration. 

The Diehl oscillator fan is provided 
with the split-ball feature similar to the 
arrangement of the “Universal” fan, and 
can, therefore, be adjusted in the same 
manner for desk or bracket use, as de- 
sired. When used as a bracket fan the 
angle is so fixed that the blades are in 
a plane about fifteen degrees from the 
vertical, and the air current is directed 
downward to that extent. It is noiseless 
in operation and requires a practically 
negligible amount of additional power. 
The oscillator fans are made in two sizes, 
with twelve and sixteen-inch blades, and 
are provided with regulators giving three 
speeds. The oscillating action is derived 
from the motor shaft, through differential 
gears, which are entirely enclosed in a 
suitable case filled with grease. 

The “Universal” fans are made with 
nine-inch blades for 110 volts and 0.2 am- 
pere; nine-inch blades for 230 volts and 
0.12 ampere; twelve-inch blades for 110 
volts, 0.4 ampere, and twelve-inch blades 
for 230 volts, 0.2 ampere; sixteen-inch 
blades for 110 volts, 0.75 ampere; sixteen- 
inch blades for 230 volts, 0.4 ampere ; 
sixteen-inch blades for 550 volts, 0.2 am- 
pere. The telephone booth fans are made 
with nine-inch blades’ for 110 volts, 0.12 
ampere, and nine-inch blades, 230 volts, 
0.7 ampere. 

The Diehl ceiling fans are particularly 
attractive. The No. 44 fan is of the iron- 


NSN NISSAN SNS SSS 


S~ 
“~w 


Ba 


L SS 
marma 


DıenL No. 45 Certinc Fan MorTOR. 


clad type and is furnished with four 
blades carried by malleable-iron blade 
holders finished in polished nickel. The 
covers are ornamental castings, and the 


body is covered by a band finely finished 


in japan, beaded, and with gilt stripes. 
The stem is japanned without casting. 
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This fan runs at 210 revolutions per 
minute. The No. 45 fan is of the same 


genera] construction as the No. 44. The 
working parts are easily accessible, and 
the armature may be removed without 


DIEHL STANDARD COLUMN FAN. 


detaching the body from the ceiling. The 
switch tube is provided with cable with 
extra wires, and the switch-holder is 
drilled so that the No. 45 fan may read- 


ily be changed to an electrolier fan by 


adding light brackets and making con- 
nections. The fan is furnished with four 
special Nyssa wood blades, and runs at 
210 revolutions per minute. 

The No. 46 electrolier fan has the same 
features in construction as the Nos. 44 
and. 45. The light brackets are of suffi- 
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cient length to give the lights proper angle 
and spread. The fan is furnished with four 
Nyssa wood blades, light brackets, key 
sockets and shade-holders for four lights. 
The fan may be furnished with two or 
three lights on special order. The lights 
have a spread of eighteen inches, and the 
fan runs at 210 revolutions per minute. 

The Diehl standard two-blade ceiling 
fan No. 13 has gained rapidly in popu- 
larity since its introduction in 1889. The 
No. 16 electrolier fan is similar in design 
to No. 13, with special light brackete 
added. A special feature of the electro- 
lier fan is the detachable basket, which 
may be unscrewed from the fan without 
disturbing any of the wire connections. 
Connection with the lights is made by 
means of a special screw coupling, one 
part of which is contained in the basket, 
which it serves to hold in place. It is 
furnished with key sockets, shade-holders 
and shades for five lights. Baskets may 
be furnished, however, for two, three or 
four lights on special order. The spread 
of lights with this electrolier is twenty 
inches. 

The No. 17 fan is a very handsome ap- 
paratus, and is particularly suitable for 
surroundings of rich and artistic char- 
acter. The trimmings are of spun brass 
ornamented with open cast brass work of 
elegant design, and in cold weather the 
blades may be removed and the device 
used as a lighting fixture. The fan ig 
furnished with Nyssa wood blades, special 
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Ditut No. 17 ELECTROLIER AND CEILING Fan Motor. 


shades, shade-holders and sockets for five 
lights. The basket may be furnished for 
two, three or four lights on special order. 
The No. 18 fan is similar to the No. 17, 
but without electrolier attachment. 

The company also makes a column fan 
which is extensively used where it is im- 
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practicable to hang a ceiling fan. The 
base, which is rigidly screwed to the floor, 
is a solid casting finished to match the 
upper half of the standard, basket and 
corona. The lower half of the standard is 
marbleized. The upper part is a heavy 
brass tubing, and an iron pipe extends 
through the centre of both, insuring a 
rigid and substantial outfit. This fan is 
furnished with trimmings of the same de- 
sign as those used on the No. 13 fan. 

The electrolier column fan is of the 
same general construction as the column 
fan. The trimmings are the same as on 
the No. 16 electrolier, and the two cir- 
cuits from the lights and fan extend to 
the base. 

Blades on all ceiling fans Nos. 13 to 
18 have a full sixty-inch sweep. 
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A New Gould Storage Battery 
Installation. 


The Gould Storage Battery Company, 
341 Fifth avenue, New York city, has 
been given a contract to install for Wili- 
iam W. Harrison, of Glenside, Mont- 
gomery County, Pa., a large storage bat- 
tery, consisting of sixty cells, type S-623, 
in lead-lined tanks. This battery will be 
placed in the present battery house on 
double-tier reinforced concrete racks. The 
capacity of this new battery is 220 am- 
peres for eight hours. 

Mr. Harrison’s estate is said to be one 


BATTERY House AND REPAIR SHOPS, HARRI- 
SON EstaTE, GLENSIDE, PA. 


of the finest in the United States and the 
battery installation will be in keeping with 
the surroundings. 

A battery about equal to this was in- 
stalled a few years ago, which, with the 
new one, will make a total of 120 cells. 
The current from these batteries is used 
for not only lighting purposes, but also 
for power. Besides the light plant there 
is a machine shop, ice plant, in fact every- 
thing necessary to both repair and con- 
struct whatever may be needed. 


ELECTRICAL REVIEW 
A New Electric Glue-Pot. 


The electric glue-pot recently placed 
on the market by the General Electric 
Company embodies an interesting feature 
of design in the elimination of the water- 


GENERAT, ELECTRIC ELECTRICALLY HEATED 
GLUE-POT IN THE PATTERN SHOP. 


jacket, which is a necessary feature of 
the ordinary glue-pot, inasmuch as this 
water bath serves not only to distribute 
the heat evenly to all parts of the glue, 
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pure aluminum which forms the glue-pot 
proper. The high conductivity for heat, 
together with proper design of heating 
unit and proportioning of radiating sur- 
face, combines to keep the glue at the 
proper temperature, although the maxi- 
mum temperature of the exterior and bot- 
tom of the pot never exceeds 180 degrees 
Fahrenheit. 

The heating element is of the well- 
known cartridge type and possesses the 
characteristic features of simplicity, re 
newability and long life. It is stated that 
by the omission of the water-jacket a 
saving in electricity of as much as fifty 
per cent in the smaller sizes has resulted. 
The practical efficiency of the General 
Electric glue-pot and its result-producing 
work render it particularly valuable to 
carpenters, pattern-makers, bookbinders, 
cte. To the central station manager ii 
affords possibilities for building up a 
profitable day load, and should prove as 
successful in this respect as the more 
popular electric flat-iron. 

— —_-@<—_—__ 

Bliss Trimming and Squaring 
Shear Geared to Allis-Chal- 
mers Type “K” Motor. 

In the accompanying illustration is 
shown a machine especially adapted for 


GENERAL ELECTRIC SELF-CONTAINED, PORTABLE GLUE-PoT HEATER. 


but also prevents it from becoming over- 
heated. 

The elimination in the General Electric 
glue-pot of the water-jacket has been made 
possible by the adoption of a casting of 


trimming and squaring sheet iron and 
steel in single sheets or in packs up te 
three-eighths of an inch in thickness 
eleven feet four inches in length. The 
blades are each made of a single piece ° 


and 
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solid tool steel with two cutting edges, 
and are carefully hardened and ground. 
An adjustable automatic cam-actuated 
clamping bar, directly in front of the 
upper blade, descends in advance of the 
latter, securely clamping and holding the 
pack until the cut is completed. It re- 
leases automatically as soon as the cut is 
made. The clamping device is operated 
from a cam on the end of the main shaft, 
which imparts motion to a rock shaft, 
across the top of the machine. Two levers 
on the rock shaft give motion to the 
clamping bar by means of two connections 
arranged with suitable adjusting screws 
to regulate the pressure upon the work. 
There is an cighteen-inch gap in the 
housings, so that a plate or pack of greater 
length than the blades may be trimmed 
by moving it along and taking successive 
cuts, the gauges being so arranged that 
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ALLI8S-CHALMERS TYPE “K” MOTOR GEARED 


the continued cut will be straight and in 
line with the first; or a plate, or pack, 
thirty-six inches wide, may be sheared 
lengthwise through the middle. 

The machine illustrated is driven by a 
forty-horse-power Allis-Chalmers type 
“K” motor, mounted on a platform at- 
tached to one side of the trimmer, and 
geared to the main shaft; making the 
apparatus one that requires little floor 
space and is easy to regulate. This motor, 
which is wound for 220 volts, or any 
standard pressure required, and runs at 
750 revolutions per minute, has been espe- 
cially designed to meet the requirements 
of machines such as that above described, 
the bearings and shafts being of liberal 
proportions and great stiffness. 

The main shaft of the shear is of ham- 
mered steel, six and one-half inches in 
diameter, with the two cranks for operat- 
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ing the cutter bar forged and slotted out. 
The shearing and trimming blades are 
actuated through a five-foot gear, to which 
is attached’a powerful automatic friction 
clutch controlled from a foot treadle. The 
crank shaft is at a standstill until the 
treadle is depressed, when it makes one 
revolution, performing its work, and 
stops with the cranks at the highest point. 
The driving shaft makes 150 revolutions 
per minute, with gearing in the ratio of 
7% to 1, giving twenty strokes per min- 
ute to the cutter bar. Length of cut. 
eleven feet four inches; width between 
housings, eight feet seven inches; depth 
of throat, eighteen inches. 

— 0 
Canadian Crocker-Wheeler 
Company, Limited. 

Another promising sign of returning 
confidence in the business situation is the 
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To Briss TRIMMING AND SQUARING SHEAR. 


organization of the Canadian Crocker- 
Wheeler Company, Limited, for the 
manufacture and sale in Canada of the 


well and favorably known Crocker- 
Wheeler apparatus. 
The latter company manufactures 


practically all types of direct-current and 
alternating-current motors and generators, 
power transformers, motor-generator sets, 
frequency changers, ete., some of the best- 
known lines being direct-current motors 
for special purposes, such as machine-tool 
and printing-press drive and steel-mill 
work. For the latter, a line of motors has 
been specially developed. which has been 
found to fully meet the very severe con- 
ditions which exist in steel mills. Crocker- 
Wheeler alternating-current cenerators up 
to 2,000 kilowatts’ capacity have been in 
successful operation in Canada for some 
years. 
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The officers of the company are as fol- 
lows: Fritz E. Lovell, president; R. A. 
Stinson, vice-president; E. John Bell, sec- 
retary-treasurer. 

The head office is located in the Street 
Railway Chambers, Place d’Armes Hill, 
Montreal. 

ieee: 
Electrical Driving at the 
Montana-Tonopah Mill. 

One of the most modern and skilfully 
designed crushing and concentrating 
plants is that of the Montana-Tonopah 
Mining Company, of Tonopah, Nev. The 
plant was designed by the Allis-Chalmers 
Company, Milwaukee, Wis., under the 
direction of F. L. Bosqui, consulting en- 
gineer for the mining company. The 
details have been so worked out that the 
entire plant was a success commercially, 
metallurgically and mechanically from the 
start. 

The plant is arranged in separate build- 
ings to conform to the contour of the 
country and also for protection against 
fire. The mill is driven throughout by 
electric motors, and these motors are dis- 
tributed so as to give unit drives to the 


various departments. The sixty-cycle. 
three-phase, 440-volt current used is 
hought commercially, transformed down 
from 6,600 volts, and distributed from 
the main switchboard to the various mo- 
tors located at the different points in sep- 
arate buildings. ‘The motors are of the 
Allis-Chalmers standard induction type, 
and this company furnished all the elec- 
trical equipment, including transformers, 
switchboards, ete. 


a OE 
Merchants’ Association 
Election. 

At the annual mecting of the Mer- 
chants’ Association, of New York city, 
held on March 5, the following officers 
were elected: President, Henry R. Towne, 
president Yale ¢ Towne Manufacturing 
Company; first vice-president, Gustav H. 
Schwab, Oelrichs & Company; second 
vice-president, William A. Marble, vice- 
president R. & G. Corset Company; third 
vice-president, W. Jay Schieffelin, Schief- 
felin & Company; treasurer, Gustav 
Vintschger, president Markt & Company, 

Limited; secretary, S. C. Mead. 

By unanimous vote resolutions were 


adopted commending the long service of 
Clarence Whitman, the retiring president., 
Resolutions were also adopted advocating 
the creation of a non-partisan permanent 
tariff commission, for a commission pro- 
viding for a system of land title registra- 
tion, and for a committee devoted to in- 
creasing the scope of the School of Po- 
litical Sciences of the George Washington 
University, Washington,-D. C 
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NEW PRINCIPLES IN STREET- 
LIGHTING. 


BY ALBERT J. MARSHALL. 


Great improvements have been made 
during the past few years in the artificial 
lighting of interiors; in fact, illuminating 
engineers have centred almost their entire 
attention on improvements in such in- 
stallations. Consequently, street lighting 
has not received the time and study neces- 
sary to bring it up to a high point of effi- 
ciency. 

While it is true that much experimental 
work has been done with a view of im- 
proving the general street-lighting condi- 
tions, yet this has not involved radical 
changes in methods. In some cases one 
type of an electric arc has been substituted 
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Fic. 1.—HoLOPHANE REFLECTOR. 


for an arc of another type and make. 
Sometimes two or three arc lamps have 
been used instead of one or two. Possibly 
a new type of incandescent lamp of higher 
efficiency than the one previously in use 
was substituted, or more posts erected 
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Fic. 2.—PHOTOMETRIC CURVE OF HORIZONTAL 
DISTRIBUTION. 


rather to carry out some ornamental effect 
than to better the actual lighting condition. 
Such methods of “improvement” seeming- 
ly have satisfied the public. Because a 
possibly greater amount of light was used 
(generally speaking, the amount or quan- 
tity of light even now used is much too 
little) it was taken for granted that better 
results were being obtained. But the 
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makeshifts did not accomplish the desired 
results, because the spots of light on the 
street produced by a larger number of 
light sources were thereby simply in- 
creased, so that if we were looking up and 
down the street, instead of seeing the 
roadway equally or uniformly illuminated, 
our attention was at once called to a 
series of patches of light below the light 
sources. Furthermore, in cases of incan- 
descent gas or electric installations where 
lamps were hung between nine and twelve 
feet from the ground, the eyes were also 
worried to a certain measure by the in- 
trinsic brilliancy of these light sources. 

It was with the idea of radically im- 
proving these conditions and of giving a 
correct distribution of light rays that the 
Holophane Company essayed to produce 
a globe or reflector which could be used 
in connection with the various artificial 
light sources out-of-doors. The following 
ends were sought: first, to do away with 
the bright patches of light and to dis- 
tribute equally the light rays in desired 
directions; second, to so construct a globe 
or reflector. that the maximum light rays 
would be thrown not only out toward the 
street, but up and down the street as well; 
third, to obtain this distribution by a 
globe or reflector which would not be af- 
fected, to any marked degree, by the ele- 
ments; fourth, to protect the eye as far 
as possible from the high intrinsic bril- 
liancy of our modern light sources with- 
out much loss by absorption; fifth, to 
obtain a globe or reflector for out-of-door 
use that would be tough and not easily 
broken, and would in turn protect the 
lamp as much as possible. 

After much experimenting with various 
ideas, the Holophane Company developed 
and is now introducing such a street-light- 


Fic. 3.—PHOTOMETRIC CURVE OF VERTICAL 
DISTRIBUTION. 


ing reflector, listed as No. 243 (Fig. 1), 
which is wonderfully successful in meet- 
ing all the foregoing requirements. It 
has two faces, or, more literally speaking, 
a face and a back. The face, or that por- 
tion which faces the street proper, has a 
smooth exterior with a series of vertical 
and refracting prisms on the interior. The 
back, or that portion which is toward the 
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sidewalk, has a series of vertical totally 
reflecting prisms on the exterior and a 
smooth interior. As all prisms are ver- 
tical, they do not afford an easy resting- 
place for dust, and rain will, to a large 
measure, assist in keeping it clean. 

The distribution given by this reflector 
both in horizontal and vertical planes is 
truly remarkable. 

Fig. 2 represents the intensity observed 


Fie. 4.—SKETCH OF REFLECTOR AND | 
STANDARD. 


in a plane taken ten degrees below the 
horizontal while the unit, consisting of a 
forty-candle-power clear Gem lamp and 
Holophane reflector No. 243, was revolved 
around its vertical axis. Attention is 
here called to the fact that inasmuch as 
all prisms on this reflector are 
vertical, several different types of 
lamps may therefore be used in 
connection with it, as the vertical 
position of the filament will not 
materially alter the distribution 
curve shown in Fig. 2. It will be 
noticed by referring to this curve 
that the maximum intensity in 
the above-described plane is found 
at sixty-five degrees both sides of 
zero (zero equals plane perpendicular to 
the sidewalk) or, in other words, twenty- 
five degrees out from the curb line toward 
the street. By setting the maximum in- 
tensity at this point, the strongest rays 
are thrown past such obstructions on the 
curb line as trees, poles, posts, etc., and 
by throwing the light rays ten degrees be- 
low the horizontal the rays are spread out 
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in such a manner that they uniformly 
illuminate the street proper. The com- 
paratively small amount of light thrown 
toward the sidewalk is ample to illuminate 
it so that it permits of easy vision with- 
out undue brilliance. The annoyance to 
householders of having a brilliant light 
source in front of their house is entirely 
overcome. The widespread use of eye- 
shades on lamp-posts is evidence that a 
reflector of this feature would be a wel- 
come improvement. 

Fig. 3 represents the intensity observed 
through a sixty-five-degree vertical plane 
(twenty-five degrees from the curb line 
toward street), or a vertical plane through 
the maximum-intensity point shown in 
Fig. 2, and indicates with what success 
the even distribution of light is accom- 
plished. 

A suggestion for the upper part of a 
fixture (pole or post) on which this re- 
flector may be used is shown in Fig. 4, 
while Fig. 5 is the cross-section or detail 
drawing of the reflector, holder, socket, 
insulating joint, ete. It will be noticed 
that this reflector will, to a large measure, 
correct the general faulty appearance of 
the incandescent lamp when used with the 
ordinary type of flat reflector on a post, 
inasmuch as in the latter case the small 
lamp appears to be altogether out of pro- 
portion in comparison with the post which 
supports it, dnd therefore destroys the 
symmetry or proportion of the unit as a 
whole. The unit as suggested by Fig. 4 
gives an appearance of size which over- 
comes this awkwardness. 
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manner; in other words, placed at forty- 
five-foot centres on either side of the 
street. The object of this diagram is to 
illustrate the point that the maximum 
rays of light are thrown past the trees. 
This illustration is not meant to convey 
an idea of the quantity of light but rather 
the direction of light rays, for in actual 


Fig. 5.—SECTION OF REFLECTOR AND 
Hovusina. 


practice we would not see the distinct out- 
line of light as noted in the illustration, 
but would observe practically a uniform 
illumination on the street owing to the 
redirecting qualities of the reflector. This 
reflector has the following dimensions: 
five and three-quarters inches wide, six 
and five-eighths inches high, three and 
one-quarter neck (holder). 


Fic. 6.—Pictor1al REPRESENTATION OF DIRECTION OF LIGHT WITH HOLOPHANE 
STREET-LIGHTING REFLECTOR. 


In Fig. 6 is shown a bird’s-eye view of 
a series of these new units as used on a 
prominent street in a large city in the 
eastern part of this country. In this illus- 
tration, which is drawn to scale, the posts, 
on which are used the No. 243 reflectors 
and forty-candle-power street series tung- 
sten lamps, are placed every ninety feet 
on both sides of the street in a staggered 


Reflectors of this type are being made 
for incandescent gas mantles as well as 
incandescent electric lamps. Exhaustive 
tests are now being undertaken to secure 
as much data of the reflectors in actual 
use as can be secured to supplement the 
laboratory tests here recorded. These 
data will shortly be available. 

Too much can not be said in favor of 
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these new principles, as they are, in every 
sense, a distinct departure in street-light- 
ing units and should go far toward revo- 
lutionizing our present methods in street 


lighting. 
—0 


To Protect Westinghouse 
Company. 

To protect the interests of the Westing- 
house Electric and Manufacturing Com- 
pany, Judge James S. Young, in the 
United States Circuit Court, at Pitts- 
burg, Pa., on March 11, made an order 
allowing the receivers to pay $150,000 to 
the Mercantile Trust Company, of New 
York, and to receive coupons of bonds 
deposited as collateral. The petition upon 
which the order was made recites that last 
year 6,000 promissory notes for $1,000 
each were made to the Mercantile Trust 
Company, and for this sum there was de- 
posited as coliateral $6,000,000 in five per 
cent first-mortgage bonds of the Lacka- 
wanna & Wyoming Valley Rapid Transit 
Company. The agreement also called for 
additional collateral in case of the depre- 
ciation of the value of the stock. The 
transit company, it is alleged, was unable 
to meet the interest due on bonds on Feb- 
ruary 1, and the trust company refused to 
turn the coupons over to the Westinghouse 
company, purposing to collect from the 
transit company. Nearly all of the bonds 
of the transit company are owned by the 
Westinghouse company, and plans have 
been made for the leasing of the road. 
According to the order of Judge Young, 
the receivers are to receive $100,000 
treasury bonds of the Lackawanna com- 
pany as security for the interest payment. 
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Receiver for Ohio Traction 
Company. 

On the application of the Worcester 
Trust Company, of Worcester, Mass., 
Judge Thompson, in the United States 
Circuit Court, at Cincinnati, Ohio, on 
March 12, appointed C. J. Ferneding re- 
ceiver for the Dayton & Xenia Transit 
Company. The Worcester company is 
trustee for $300,000 bonds, on which 
there was a default for interest in the 
vears 1906 and 1907. The bonds were 
issued in 1903 at five per cent, payable 
in seventeen years. The security for these 
bonds was a second mortgage on the 
road and its property. A prior and first 
mortgage for $500,000 five per cent bonds, 
issued in 1901, is held by the Old Colony 
Trust Company, of Boston, and on these 
also interest remains unpaid. 
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DOMESTIC AND EXPORT. 

WORK STARTED ON MEXICAN ELECTRIC LINE—The con- 
tract for the construction of the electric car line in the city of 
Chihuahua, Mexico, has been signed by Martin Falomir. director of 
the Light and Tramway Company, and Carlos F. Malau, the con- 
structor. The material for the construction is on the ground and 
a force of engineers has been organized. It is believed that the 
work will be completed within six months. 


POWER COMPANY WINS CASE—The Supreme Court has 
handed down a decision enjoining the Kalama Driving Company 
from interfering with or placing a dam in the Kalama River, Wash- 
ington, above the power plant of the Kalama Electric Light and 
Power Company. The action was brought by the power company 
against the driving company to restrain it from building a dam 
above the plant of the company on the Kalama River, which re- 
straining order was granted in the Superior Court and from which 
decree this appeal was taken. 


BUTTE ELECTRIC AND POWER COMPANY-—Stockholders of 
the Butte Electric and Power Company will hold a special meeting 
March 30, at Newark, N. J., to vote upon the issue of $5,000,000 
thirty-year six-per-cent bonds, secured by a second mortgage upon 
the properties of the Butte Electric and Power Company and its 
subsidiaries, the Madison River Power Company and the Montana 
Power Transmission Company. The purpose of the issue will be 
to liquidate the floating debt of the companies and to provide them 
with additional working capital. 


NEW KANSAS ELECTRIC ROAD—The state charter board of 
Kansas granted a charter to a ten-million-dollar company which is 
projecting an electric railway between Kansas City, Topeka and 
Independence. The charter fee, which was $5,077.50, was paid by 
E. M. Lambkin, of Kansas City, Mo., who is engineering the deal. 
It is said that the Kansas City & Kansas Southern, the name of 
the proposed new line, is an outgrowth of the Stranger Valley 
project. The Stranger Valley was capitalized at only $10,000 and 
was never looked upon seriously. However, the line was surveyed 
between Topeka and Kansas City and the new company falls heir 
to the survey. The survey follows the north bank of the Kaw River 
from Kansas City to Lawrence, then crosses and follows the Santa 
Fé into Topeka. The project is said to be backed by European 
capital, but the directors named in-the application papers are all 
of this country. They are: J. E. Martin, Minneapolis; W. L. 
Moyer, New York city; W. Laming, Tonganoxie; E. M. Lambkin, 
Kansas City, Mo.; S. W. Brewster, Chanute; Harry E. Hopper, 
Indianola, Kan., and C. S. Dudley, Minneapolis, Minn. Mr. Lamb- 
kin states that the money for construction purposes is available 
and that work will begin in a few months. The company will take 
over all previous propositions for constructing a Kansas City-Topeka 
electric line and consolidate them. 


PLAN TO REORGANIZE TRACTION COMPANY—A reorganiza- 
tion agreement for the Indianapolis & Cincinnati Traction Company 
is being sent out to the stockholders and bondholders of the com- 
pany for their signatures. The agreement provides that each sub- 
scriber to the agreement will, on or before April 30, transfer to 
five trustees named in the agreement his stocks and bonds, to be 
controlled or disposed of by the trustees in accordance with the 
various clauses of the agreement. If the owners of all the capital 
stock and all of the bonds outstanding against the company trans- 
fer their stock and bonds in this manner to the trustees, the trustees 
will have the receivership of the company closed up, the indebted- 
ness of the company paid and raise money for the extension of the 
road from Connersville to Hamilton, Ohio. To raise money for 
these purposes the trustees would be empowered to sell all or part 
of the bonds turned over to them. The agreement further pro- 
vides that in the event all of the owners of the capital stock and 
bonds of the company do not turn over their stock and bonds to 
the trustees, the trustees are authorized to take such steps as they 
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‘Company, Jersey City. 


may deem proper to close out the receivership of the company by 
a sale of property at a judicial sale and to become the purchasers 
on behalf of tne subscribers to the agreement, provided the property 
does not bring a price deemed greater than it would be wise to pay 
and then to organize a new company. The agreement, which was 
approved at a recent meeting of the stockholders and bondholders, 
at which more than three-fourths of the capital stock and bonds 
of the company was represented, has various provisions to protect 
the interests of the subscribers to it. The trustees named in the 
agreement are Theodore F. Rose and George A. Ball, of Muncie; 
Winfield T. Durbin, of Anderson; John J Appel, of Indianapolis, 
and Claude Cambern, of Rushville. 


NEW INCORPORATIONS. 


PEORIA, ILL.—Union Independent Telephone Company. $200, 
000. 


LANSING, MICH.—St. Mary’s Telephone Company, Sault Ste. 
Marie. $15,000. 


MADISON, WIS.—Corning Telephone Company, Corning. $3.000. 


Incorporators: Julius Weckwerth and others. 
AUGUSTA, ME.—Eastern Electrical Engineering Company. 
$100,000. President, D. F. Snow, Bangor; treasurer, W. E. Billings, 


Milford, N. H. 


NASHVILLE, TENN.—Northwestern Dixie Telephone Company, 
Henry County; $1,000. Trezevant Telephone Company, Carroll 
County; $10,000. 


MILWAUKEE, WIS.—The Hillsboro Light and Power Company. 
Hillsboro, Vernon County. $10,000. Incorporators: Rollin F. Myers, 
Gus Kolb and O. J. Kauffman. 


AUGUSTA, ME.—Consolidated Power and Light Company of 
South Dakota, Portland. $3,000,000. President, G. A. Hutchins; 
treasurer, C. H. Tolman, Portland. 


AUSTIN, TEX.—Citizens’ Light and Power Company, of Taylor. 
$10,000. Incorporators: Howard Bland, E. A. Robertson, T. W. 
Marse, H. D. Mendell and C. B. Challener. 


TRENTON, N. J.—The United Railway Company, Jersey City. 
To operate steam and electric railways. $200,000. Incorporators: 
J. R. Turner, H. O. Coughlin, L. H. Gunther, of Jersey City. 


JERSEY CITY, N. J.—The Interstate Traction Company, Jersey 
City. To operate steam and electric railways. $200,000. Incorpor 
ators: G. R. Warner, B. S. Mantz and A. C. Baer, Jersey City. 


TRENTON, N. J.—Mutual Benefit Electric Light and Power 
$2,500,000. Incorporators: J. R. Blinck, 
R. S. Carrick, J. F. Nagle, Jersey City; J. M. Seymour, Jr., Newark. 


TAYLORVILLE, ILL.—Taylorville Railway, Light, Heat and 
Power Company. To operate electric light, power and street railway 
plant. $5,000. Incorporators: J. A. Adams, Alice M. Moore and 
L. J. Perkins. 


OBITUARY NOTE. 


MR. JOHN BURRY, electrical engineer of the Stock Quotation 
Telegraph Company, and inventor of the Burry printing telegraph 
system, used by that company, died suddenly on the morning of 
March 11 at his home in Staten Island, N. Y. Mr. Burry was born 
at Fribourg, Switzerland, forty-seven years ago. He came to the 
United States when he was nineteen years old, and devoted him- 
self to electrical study and work. His specialty became printing 
telegraphy, in which line, at his death, he was esteemed one of the 
greatest experts. He installed the printing telegraph plants in 
Rio de Janeiro and Buenos Aires about twenty years ago. In 1892 
he associated himself with the Stock Quotation Telegraph Com: 
pany. 
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PERSONAL MENTION. 
MR. ELIJAH B. NICHOLS, for a number of years superin- 
tendent of the municipal electric light plant at Danvers, Mass., 
has resigned. 


MR. THOMAS B. PECK, JR., has resigned his position as sales 
manager of the Electro-Dynamic Company, of Bayonne, N. J., and 
contemplates a southern trip, where he will rest and regain his 
health. 


MR. C. W. KOINER, manager of the Los Angeles (Cal.) Gas 
and Electric Company, has been appointed superintendent of the 
municipal electric light plant at Pasadena, Cal., succeeding Charles 
C. Glass. 


MR. E. W. HENDERSHOT, of Montreal, Canada, has been ap- 
pointed controller of the Illinois Traction system. Mr. Hendershot 
will represent large Canadian interests in the company, the office 
of controller having been created for him. 


MR. F. F. BARBOUR has been appointed secretary to President 
B. S. Josselyn, of the Portland (Ore.) Railway, Light and Power 
Company. This is a new office just created to relieve Mr. Josselyn 
of certain details. Mr. Barbour has been connected with the Gen- 
eral Electric Company at San Francisco. R. M. Shepherd has been 
auditor of the company. 


MR. GEORGE R. WEBB, of Baltimore, Md., has been made 
president of the Duquesne Lighting Company, Pittsburg, Pa., suc- 
ceeding Robert C. Hall, who declined re-election. President Webb 
was formerly president of the Maryland Telephone Company, and 
also organized and financed the Baltimore Electric Company, which 
built up a large electric light and power business in that city. He 
is now interested in a central lighting plant at Wilmington, Del. 
Mr. Webb built the Pittsburg & Allegheny telephone system, and 
retains a large interest in that property. He will be in charge of 
active operations of the Duquesne company, «nd will spend most of 
his time in Pittsburg. 


NEW MANUFACTURING COMPANIES. 

NEW BEDFORD, MASS.—The Eastern Electric Company has 
been incorporated with a capital of $15,000 to deal in electrical 
appliances, The officers are: President and treasurer, E. H. Jen- 
nings, New Bedford; clerk, Thomas A. Loftus, New Bedford. 


LONG BRANCH, N. J.—The Fred A. Kinsman Company has 
been incorporated to do a mechanical and electrical engineering 
business and to deal in electrical supplies. The incorporators are: 
H. C. Newton, E. E. Nuchens, F. A. Kinsman, Long Branch. 


ELECTRICAL SECURITIES. 

For the full week there has been an undertone of improvement 
and greater activity in the stock market, and prices have advanced 
in a fashion not seen in a year. Starting from such technical prompt- 
ings as a “sold-out” market, a great show of strength has been 
realized. While the improvement in business is not so great that it 
has made any remarkable impression, that such improvement is 
on is unquestionably true. From out of the West comes news of 
more extensive movements of grain, and the American Railway 
Association estimates show a constantly decreasing number of idle 
cars. Last week the Baldwin Locomotive Company increased its 
work so that at least two-thirds of its large force are now busy. 
A greater tonnage is reported in the iron and steel trade, and prep- 
arations are being made for the reopening of several plants. 

Dividends have been declared upon the following electrical se- 
curities: St. Joseph Railway, Light and Power Company; regular 
quarterly dividend of 144 per cent upon the preferred stock, pay- 
able April 1 to stock of record March 16. Winnipeg Electric Rail- 
way Company; quarterly dividend of 2% per cent, increasing the 
dividend rate from 8 to 10 per cent per annum. Cincinnati Gas and 
Electric Company; regular quarterly dividend of 144 per cent, pay- 
able April 1 to stock of record March 14. Union Traction Com- 
pany of Indiana; regular semi-annual dividend of 2!) per cent on 
the preferred stock, payable April 1 as registered March 26. Cana- 
dian General Electric Company; quarterly dividend of 1% per 
cent on the common stock, a reduction, the dividend heretofore 
having been 2%4 per cent quarterly; also, a semi-annual dividend 
of 314 per cent on the preferred stock, both dividends payable 
April 1. Providence Telephone Company; regular quarterly divi- 
dend of $1 per share, payable April 1 to stock of record March 20. 
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Cumberland Telephone and Telegraph Company; regular quarterly 
dividend of 1% per cent, payable April 1 to stock of record March 
20. Michigan Light Company; quarterly dividend of 1 per cent 
on the common and 114 per cent on the preferred stocks, payable 
April 1 to stockholders of record March 16. Seattle Electric Com- 
pany; regular semi-annual dividend of 3 per cent on the preferred 
stock, payable April 1 to stockholders of record March 12. Duluth 
Edison Electric Company; regular quarterly dividend of 1% per 
cent on the preferred stock, payable April 1 to stockholders of record 
March 17. i 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MARCH 14. 


New York: Closing. 
Allis-Chalmers COMMON......---+-eeeeeeeeter? 6°% 
Allis-Chalmers preferred.......-++--e+eeee% 17% 
Brooklyn Rapid Transit......--.--ese essere 441% 
Consolidated GaS...... ee ree tenet eenrs 100 te 

120%) 


General Electric.........--ee cere reece 
Interborough-Metropolitan common.....----- 
Interborough-Metropolitan preferred......+-- 195 


Kings County Electric. .....sssererrerereet 90 
Mackay Companies (Postal Telegraph and 
Cables) common........--eseeectetere 56% 
í Mackay Companies (Postal Telegraph and 
Cables) preferred........ssesssrreerttes 61%, 
Manhattan Elevated. .....essesssseesertere] 120 
Metropolitan Street Railway.....eeee ere eee 16 
New York & New Jersey Telephone....---+-- 99 
Western Union.....-.- cece reece reset 48 
Westinghouse Manufacturing Company... . +: 40% 


per cent on the capital 


The guaranteed quarterly dividend of 1'34 
ill be paid on and after 


stock of the Manhattan Railway Company Ww 
Wednesday, April J, to stockholders of record at the closing of the 
transfer books on Friday, March 13. The transfer books will be 
reopened March 26. 

Western Union directors have declared a dividend of 1% per 
In the last quarter the company paid a 
stock dividend of 1% per cent. Stock certificates for the Western 
Union dividend, which is payable out of the $1,413,000 unissued 
stock, will be issued on April 15 to stockholders of record March 
20. It is provided that fractional shares shall be issued in special 
certificates bearing no dividends, but convertible into full shares 
on the transfer of sufficient fractions. Books closed March 20 and 


will reopen April 1. 


cent, payable in stock. 


Boston: Closing. 
American Telephone and Telegraph........-- 10915 
Edison Electric INuminating.......-- ee 200 
Massachusetts Electric... ....-- eee eee eee eee 46 
New England Telephone.......+--s+sseerre- — 

6414 


Western Telephone and Telegraph preferred.. 
Directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 2 per cent, payable 
April 15 to stock of record March 19. On account of the annual 
meeting transfer books remain closed March 20 to March 31 in- 


clusive. 
Philadelphia: Closing. 
Electric Company of America.......eeee eee 9 
Electric Storage Battery common............ 27 
Electric Storage Battery preferred........... 27 
Philadelphia Electric. .......-.-.eeeeeeeeeee T% 
Philadelphia Rapid Transit..........--+..+. 16), 
United Gas Improvement..........--+eeeee- 79 


The Philadelphia Rapid Transit gross earnings for February 
showed an jncrease of more than $50,000 as compared with last 
The net earnings also showed a good increase. 


year. 
Chicago. Closing. 
Chicago Telephone..........-.-seeeeee eee. 110% 
Commonwealth Edison..........0.. cee eeeeee 90 
Metropolitan Elevated preferred............. 50 
National Carbon COMMON.........-.ceeecnes 52 
National Carbon preferred..............000- 10214 


The daily average of February traffic on the Chicago & Oak Park 
Elevated was 46,716 passengers, including transfers, a decrease ot 
2,357. 
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ELECTRIC LIGHTING. 
WARTRACE, TENN.—A movement to establish an electric light 
plant here has been put on foot. 


ASBURY PARK, N. J.—Harry J. Rockafeller has applied for a 
lighting franchise in Asbury Park. 


LAFAYETTE, IND.—The city council has voted down the 
municipal electric light plant project. 


MOORHEAD, MINN.—The municipal lighting plant shows a net 
income of $13,752.95 for the past year. 


ATLANTIC CITY, N. J.—Contracts have been signed by the city 
for new lamp posts at a cost of $40,000. 


HANNIBAL, MO.—C. W. Neeper, referee in bankruptcy, has 
ordered the sale of the Huntsville Light and Power Company. 


TENNILLE, GA.—The electric light plant was totally destroyed 
by fire on March 3, involving a loss of $7,000, partly covered by 
insurance. 


PORTLAND, ORE.—At a meeting of the city council the ex- 
ecutive board was authorized to advertise for bids for the city 
lighting for a term of five years. 


HUGHESTOWN, PA.—At a special meeting of the Hughestown 


borough council a ten-year contract was awarded the Citizens’ Elec- 


tric INuminating Company, of Pittston. 


SOUTH NORWALK, CT.—The city of South Norwalk has voted 
to furnish the East Norwalk fire district with electric current at 
the rate of five cents per kilowatt-hour. 


BINGHAMTON, N. Y.—The Binghamton Light, Heat and Power 
Company has completed enlargements to its Court street station 
which will increase its capacity by 1,000 horse-power. 


DANVILLE, ARK.—A. Pace has placed orders forthe machin- 
ery needed for the electric light plant at Danville, a franchise for 
which has been granted him by the town council. 


WHITE BLUFF, TENN.—A movement is on foot to put in an 
electric light plant and waterworks for White Bluff at an early date. 
Plans are being made and sentiment is strong in favor of the new 
enterprise. 


SOUTH BEND, WASH.—A contract has been entered into with 
T. H. Ridgeway of the Electrical Engineering Company of Seattle 
whereby the Raymond Electric Company’s line will be extended to 
South Bend. 


NOBLESVILLE, IND.—The commissioners have granted the 
Noblesville Heat, Light and Power Company right of way to erect 
a line of poles on the road leading from this city to Cicero. The 
town is already wired. 


HILLMAN, MICH.—Hillman will have an electric light and 
waterworks plant. David Watson, of Alpena, and L. C. Rouse, 
have been granted a forty-year franchise. It is expected to have 
the plant in operation by June 1. 


CINCINNATI, OHIO—At the annual meeting of the Union Gas 
and Electric Company, M. E. Moch was elected a director to succeed 
H. A. Nordeck, and Olaf Ussing was elected in place of M. F. 
Plant. The other directors were re-elected. 


OROVILLE, CAL.—The board of supervisors has sold a fran- 
chise for a pole line to convey electric power to the Great Western 
Power Company. The power line will only cross public roads, as 
it will be built on a private right of way. 


CONCORD, N. H.—William H. Burgen and Howard W. Lang, of 
Boston, with their attorneys, are the incorporators of the Milford 
Light and Power Company, capital stock, $150,000, which has been 
incorporated under the general law of New Hampshire. 


MORETOWN, VT.—At a meeting of the voters of Moretown it 
was decided to exempt from taxation for a period of ten years 


the proposed water plant of Moody & Almon on the Mad River in 


that town above their present plant. Work is to begin at once. 
It is expected to transmit 400 horse-power to Moretown. 


CAMDEN, N. J.—The Camden city council has authorized a 
contract to be entered into with the Public Service Corporation for 
the lighting of the streets at $80 per year per light. The con- 
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tract is to date from January 1, 1908, and is to extend six years, 
Heretofore the city has paid $109.50 per year per light. 


TROY, N. Y.—At the annual meeting of the Hoosick River Elec- 
tric Light and Power Company, George E. Greene, of Hoosick Falls: 
H. R. Leyden, of this city, and Howard W. Stann, James O. Carr 
and George C. Hollister, of Schenectady, were elected directors. 
They chose the following officers: President, Mr. Greene; vice-presi- 
dent, Mr. Stann; secretary and treasurer, Mr. Leyden. 


OAKLAND, CAL.—At a meeting of the city council a resolution 
was introduced looking to the acquirement of a municipally owned 
plant. The resolution, which was adopted, provided that a com- 
mittee of three councilmen be appointed to confer with a like 
committee from the Berkeley board of town trustees looking to the 
establishment of a municipal lighting plant for the two cities. 


CLYDE, N. Y.—Syracuse parties representing the Fort Wayne 
Electric Company have dismantled the old gas and electric light 
plants of the former Clyde Gas and Electric Company. The local 
plant was built in 1890 and furnished light to the village until 
about five years ago, when the village took the contract away from 
the local company and gave it to the Wayne County Electric Com- 
pany, of Lyons. 


PHILADELPHIA, PA.—The lease of its light plant from the 


borough of McAdoo, Schuylkill County, to the Harwood Electric 


Light Company has been filed. The lease covers a period of twenty- 
five years from February 1, 1908, and the company in return agrees 
to pay off in that period a bonded indebtedness of $20,000 and 
interest thereon at five per cent. The borough was steadily losing 
money on the plant. 


BOSTON, MASS.—An order has been issued from the gas and 
electric light commission authorizing the Lynn Gas and Electric 
Company to make an additional issue of 1950 shares of the par 
value of $100 a share, of which 950 shares shall be used for the 
payment of promissory notes and 1,000 shares for the extension of 
the plant. The gas and electric light company fix the market value 
of such shares at $235 a share. 


FORT WORTH, TEX.—The light and power company has ap- 
plied for a franchise from the North Fort Worth city council. It 
is understood that a sufficient number of subscribers have been se- 
cured to guarantee the success of the new plant. The company 
will consist of J. H. Poulter, of Rosen Heights, and Illinois parties. 
The company proposes to furnish current at twelve and' one-half 
cents per kilowatt-hour with a $2.50 minimum for residences. 


FAYETTEVILLE, N. C.—The Cape Fear Power Company, located 
near Fayetteville, has turned on the current at the Holt-Morgan 
Cotton Mills as the first of a series of mills to be run by hydro- 
electric power in the vicinity of Fayetteville. The Southern Power 
Company, whose plant is located on the Catawba, has received a 
franchise to enter Salisbury, which is another manufacturing 
centre where electrical power will be extensively applied. 


ATLANTA, GA.—Although the appropriation in the January 
apportionment sheet of the council finance committee for electric 
lights amounted to but $85,000 as compared to $92,000 for the pre- 
ceding year, about as many new electric lights will be installed this 
year as were put in service in 1907. Councilman Pomeroy, chair- 
man of the committee on electric lights, telephones and telegraphs, 
estimates that thirty additional street arc lights and fifty additional 
Street incandescents can be installed. The contract made with the 
Georgia Railway and Electric Company last year goes into effect 
on April 1. The new contract calls for arc lights at $60, as com- 
pared to $75 under the old contract, and incandescents for $30, 
as compared to $37.50. | 


COLORADO SPRINGS, COL.—The Pikes Peak Hydroelectric 
Company, which has been granted a street-lighting contract, has 
placed an order with the General Electric Company for 300 new arc 
lights for street purposes, in accordance with the new contract 
recently made with the city. The new lights are 7.5 ampere enclosed 
lamps, and differ considerably in appearance from the lights in 
Present use. The change in lamps necessitates a change of trans- 
formers in the substation, and the resulting outlay will cost the 
Company in the neighborhood of $3,500. The Hydro company will 
hasten the installation of the new lights as much as possible and 
expects to have them in use about May 10, thirty—days before the 
time limit set by the city council. 
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ELECTRIC RAILWAYS. 


ALBANY, N. Y.—The New York & North Shore Traction Com- 
pany has filed a certificate with the secretary of state announcing a 
number of extensions. 


HUNTSVILLE, ALA.—The new duplicate plant of the Huntsville 
Railway, Light and Power Company, {is now in operation, having 
recently been installed at a cost of $30,000. 


PITTSFIELD, ILL.—The city council has granted a franchise 
to the St. Louis, Terre Haute & Quincy Traction Company, to oper- 
ate electric cars on the streets of this city. A similar franchise has 
been granted in Taylorville. 


DENVER, COL.—Work has been commenced on the new Globe- 
ville line of the Denver Tramway Company. This line will be used 
by the Colorado & Southern’s Denver-Boulder electric interurban 
cars as well as by the tramway. 


LINCOLN, ILL.—Steps have been taken to organize an inter- 
urban railroad company to build an electric line from Thayer, 
through Mt. Auburn and Illiopolis, to Mt. Pulaski. C. L. Gandy, of 
Mt. Auburn, presided over a recent meeting. 


FOND DU LAC, WIS.—The annual stockholders’ meeting of the 
Eastern Wisconsin Railway and Light Company, the Fond du Lac 
Street Railway and Light Company, and the Fond du Lac Gas 
Company resulted in the re-election of all the directors and officers. 


MONTCLAIR, N. J.—Surveyors are at work mapping out a route 
for a new trolley line to be built by the Public Service Corporation 
from Upper Montclair to Paterson. At present communication be- 
tween Montclair and Paterson is only possible by making a détour 
of many miles. 


RENO, NEV.—The announcement is made that the Southern 
Pacific Company will soon install a plant for generating all of the 
electricity for power and light in its shops at Sparks. The plant 
will have, a capacity of 540 horse-power and will involve an ex- 
penditure of over $30,000. 


BARBOURVILLE, KY.—An electric railroad from this city to 
Manchester is being proposed by Lexington and Louisville men, 
who will take out a charter. A survey will be made immediately 
and the chances are excellent for the early beginning of work. The 
distance is twenty-four miles and offers an easy grade. 


RENO, NEV.—James Sword, of Salt Lake City, is to erect a 
150-ton custom mill at Schurz to handle the ore of that district 
In addition an electric railroad is to be built from Schurz to Raw- 
hide. The power is to be developed on the Walker River, which 
passes within a short distance of Schurz. This power is also to be 
used in operating the mill. Work is to begin within ninety days. 


PORT HURON, MICH.—A continuous line of the third-rail sys- 
tem, connecting this city with Lansing. is the plan of the Michigan 
United Railways Company. The company will begin work early 
this spring taking out many curves in the track between Kalamazoo 
and Battle Creek and that part of the road which is on the highway 
will be put on private right of way. Battle Creek and Lansing 
will have direct connection. 


MILWAUKEE, WIS.—The articles of incorporation of the Mil- 
waukee & Fox River Valley Railway Company have been amended 
80 as to enable the company to build to Milwaukee. The line will 
run in a northeasterly direction through the counties of Milwaukee, 
Washington, Ozaukee, Sheboygan, Manitowoc, Calumet, Winnebago 
and Outagamie to the city of Appleton, and also from Fond du 
Lac through Fond du Lac and Calumet counties. 


COLUMBUS, OHIO—Notices of a special meeting of the stock- 
holders of the Columbus, Delaware & Marion Railway Company are 
being mailed by the board of directors, the meeting to be held in 
the Chittenden Hotel March 27. The purpose of the meeting is to 
take action on a proposed increase of capital stock of the company, 
the amount of increase to be determined upon by the stockholders. 
The present capitalization of the company is $2,500,000, and this 
amount will likely be increased to $3,000,000. 


WASHINGTON, D. C.—The bill proposing to authorize and di- 
rect the Baltimore & Washington Transit Company to extend its 
lines in the District of Columbia has been passed by the Senate. 
The usual requirements as to roadbed, paving and electrical equip- 
ment are contained in the bill, and the company is required to 
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deposit $1,000 with the district commissioners within sixty days 
of the approval of the bill as a guarantee that the requirements 
thereof will be met. The new line is to be completed within two 
years from the approval of the act. 


FORT WORTH, TEX.—Stockholders of the Northern Texas 
Traction Company have elected the following board of directors: 
John W. Hallowell, W. B. Harrison, Benjamin Joy, A. Homer Hath- 
away, Henry Hayes, E. Howard George, Guy E. Tripp, Alvah K. 
Todd and John W. Oakes. The officers are: Guy E. Tripp, presi- 
dent; John T. Hallowell, first vice-president; H. T. Edgar, second 
vice-president; Henry R. Sawyer, treasurer; Willard W. Dow, as- 
sistant treasurer; Arthur W. Q. Birtwell, assistant treasurer; Alvah 
K. Todd, secretary, and Charles E. Aldrich, Jr., assistant secretary. 


LANCASTER, PA.—It is expected work will be started on the 
Elizabeth & Florin Street Railway line about April 1, when the frost 
is out of the ground. The line is capitalized at $220,000 and almost 
the entire issue has been subscribed. Most of the right of way has 
been obtained. The terminus of the line will be at the west end of 
Elizabethtown. Eventually the road will be extended to Middle- 
town, giving through connection to Harrisburg. The Elizabethtown 
& Florin road, which is really an extension of the Mount Joy line, 
will be leased upon its completion in the fall by the Conestoga Trac- 
tion Company at an, annual rental equal to six per cent on the 
capital stock. 


ASHLAND, WIS.—An important step in the development of the 
water power adjacent to Ashland has been taken, the state railway 
commission having granted to the newly organized Ashland Power 
Company, organized by A. E. Appleyard and others at Eau Claire, 
the right to sell $50,000 common stock and $50,000 preferred stock, 
and to issue $300,000 bonds to be used for the purpose of buying 
and developing the properties of the Ashland Light, Power and 
Street Railway Company and extending its lines. An interurban 
line will be run from Ashland past the plant of the Atlantic Dyna- 
mite Company to Washburn, and power will be brought here from 
Copper Falls. Within the past two months power has been brought 
into the city from White River, where a power plant has been de- 
veloped during the past summer at a cost considerably over $100,000. 


NEW BRITAIN, CT.—The Connecticut Company has negotiated 
an agreement with the Hartford Electric Light Company to supply 
electricity for traction, light and power purposes in the New Britain 
district. The power which for several years has been used for 
trolley and lighting purposes in New Britain, Southington, Plainville 
and Berlin has been transmitted from the plant which the New 
Milford Power Company operates at Bull's Bridge on the Housatonic 
River in Litchfield County. The result has not been satisfactory. 
Last summer much embarrassment was caused by inadequate power 
due to the low water in the Housatonic. The liability to breakdowns 
due to the exposed position of the cables is great. Power from 
the Bull's Bridge plant will continue to be used in the Waterbury 
district, which is much nearer the generating station than is New 
Britain. 


DATES AHEAD. 


Iowa Electrical Association. Annual meeting, Des Moines, Iowa, 
April 22-23. 

lowa Street and Interurban Railway Association. 
ing. Des Moines. lowa, April 23-24. 

American Electrochemical Society. Next meeting, Albany, N. Y., 
April 30-May 2. 

Nebraska Electrical Trades Association. 
show, Auditorium, Omaha, Neb., May 4-9. 

Nebraska Electrical Association. First annual meeting, Omaha, 
Neb., May 6-7. 

West Virginia Independent Telephone Association. Annual meet- 
ing, Fairmont, W. Va., May 7-9. 

Southwestern Electrical and Gas Association. 
tion. El Paso, Tex.. May 7-9. 

Railway Signal Association. 
May 12. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Next meeting, Columbus. Ohio, May 15-16. 

National Electric Light Association. Annual meeting, Chicago, 
Il., May 19-22. 

Telephone Association of Texas and Louisiana. Annual meet- 
ing. Dallas, Tex.. May 25-27. 

American Institute of Electrical Engineers. 
Atlantic City, N. J., June 29-July 2. 

National Electrical Contractors’ Association. 
Chicago, Ill., July 15. 

American Society of Municipal Improvements. Annual meeting, 
Atlantic City, N.) Jt, October. 


Annual meet- 


First annual electrical 


Annual conven- 


Next meeting, New York city, 


Annual meeting, 


Next meeting, 
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TELEPHONE AND TELEGRAPH. 
CHARLOTTE, N. Y.—The Bell Telephone Company has installed 
a new switchboard in its Charlotte exchange. 


PINE BLUFF, ARK.—The Pine Bluff Telephone Company has 
completed its line from Redfield to Pine Bluff. This is a metallic 
circuit. 


PORTSMOUTH, VA.—The Southern Bell Telephone and Tele- © 


graph Company has purchased a site on which it will shortly erect 
an exchange building at a cost of $100,000. 


SAVANNAH, GA.—The sale of the Georgia Telephone Company 
to the Southern Bell Company has been consummated. The merger 
of the two concerns will be accomplished as speedily as possible, 
though it will probably be some weeks before all the system is 
operated by the Bell company. 


PLATTSMOUTH, NEB.—J. A. Collin, electrician for the Burling- 
ton, says that work will begin immediately on a metallic-circuit 
telephone line from Gilmore Junction to Oreapolis, to connect with 
the one running from that place to Pacific Junction. He will also 
connect Cedar Creek and Cullom, on the cutoff line. 


CONCORD, N. H.—The directors of the White Mountain Tele- 
phone Company have elected the following officers: President, Allen 
Hollis, Concord; vice-president, D. B. Keniston, Plymouth; clerk, 
George H. Adams, Plymouth; executive committee, C. J. Ayer, 
Plymouth; F. W. Story, Laconia; J. M. Kellar, Boston. 


SPOKANE, WASH.—Official announcement is made that the 


Pacific States company has 12,440 telephone instruments in opera- 
tion in Spokane at this time, a gain of nine per cent over last 
year. As soon as the Home Telephone Company completes its 
plant In April this number will be increased to 20,000. 


MORRISVILLE, N. Y¥.—The lines and business of the Earlville 
Telephone Company, whose lines traverse nearly all the country 
roads in southern Madison and northern Chenango counties, have 
been sold to Charles Chandler, of Brookfield, and Jerry D. Holey, 
of Earlville. The company at present has over 700 telephones in 
operation. The consideration is understood to have been a little 
over $20,000. 


WINFRED, S. D.—A stock company, composed of six of the lead- 
ing business men of this place, has been formed for the purpose of 
installing and operating a local telephone system. The company 
will be incorporated under the name of the Winfred Telephone Com- 
pany and will have sufficient capital to install the system and pro- 
vide a working fund. At a meeting of the stockholders of the com- 
pany the following officers were elected: President, G. M. Simmons; 
vice-president, J. F. Barthell; secretary-treasurer, Myrt Chapin; 
trustees, W. Beddow, J. A. Leighty and J. A. Karrer. 


TREMONT, ILL.—A deal has been completed by which the 
Union Independent Telephone Company, of Augusta, Me., purchased 
the Tazewell County Telephone Company for $38,400, Possession 
is given at once. This concern had previously purchased the Tre- 
mont Independent Telephone Company, and it is understood that 
the purchaser will consolidate the two exchanges and improve and 
extend the system. The Tazewell County Telephone Company was 
organized eight years ago and had over 1,700 telephones in use. 
It maintained exchanges at Tremont, Morton and Groveland and 
had lines to Hopedale, Washington, Farmdale, East Peoria, Pekin 
and Deer Creek. H. L. Schmutz was president; George Bird, secre- 
tary and treasurer; William Moschel, Morton, general manager. 


NEW PUBLICATIONS. 


“WHAT FORESTRY HAS DONE”’—A circular entitled “What 
Forestry Has Done” has been published by the Forest Service, and 
is obtainable upon application to the Forester, Washington, D. C. 
This reviews the forest work that foreign countries are doing. 
The United States is enormously behind in its expenditures for 
the management of the national forests. Nevertheless, returns have 
already increased with increased expenditure for management, The 
reports from other countries show that forestry pays, and that it 
pays best where the most money is expended. A second lesson 
clearly brought home by foreign forestry is the need of timely 
action, since forest waste can be repaired only at great cost. 


THE CHIEF CAUSE OF THE FAILURE OF MUNICIPAL 
TELEPHONY IN GREAT BRITAIN—A very interesting article, 
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entitled “The Chief Cause of the Failure of Municipal Telephony 
in Great Britain,” by Victor M. Berthold, of Needham, Mass., has 
been reprinted from the Quarterly Journal of Economics, vol. xxii, 
February, 1908. This article discusses the various phases of the 
organization and development of municipal telephone service in 
Great Britain. The author criticizes the policy of the British Post- 
Office, and maintains that, contrary to otherwise expressed opinion, 
the failure was due primarily to technical mistakes in the planning 
of the system, and to financial mistakes in the working out of the 
organization and in the fiduciary plans. 


INDUSTRIAL ITEMS. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, lnd. 
has ready for distribution its bulletins descriptive of Fort Wayne 
electric fan motors for 1908, and Form B multiphase belted alter. 
nators. 


THE AMERICAN TRANSFORMER COMPANY, Newark, N. J., 
announces that it has secured the services of A. Press, formerly 
connected with the Siemens & Halske interests, who will act as its 
chief electrical engineer. 


THE F. BISSELL COMPANY, Toledo, Ohio, has issued the first 
of a series of calendar cards which will be sent each month to its 
patrons. The company will be pleased to forward this calendar 
regularly to those interested, upon request. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., has pub 
lished bulletin No. 5910-2, devoted to a description and illustrations 
of power equipment for boot and shoe factories. Copies of this 
bulletin may be had upon request to the company. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 52 describes a number of important applications of Paiste 
National Electrical Code taplets. There is also considerable space 
given to descriptions and listings of “Security” snap sockets. 


THE RIDGWAY DYNAMO AND ENGINE COMPANY, Ridgway, 
Pa., announces the opening of a district sales office at 907 Andrews 
Building, Cincinnati, Ohio. George W. Euker, who has had a varied 
experience in electrical and power plant work, is in charge as 
manager. 


THE WHEELER CONDENSER AND ENGINEERING COM- 
PANY announces the removal of its general offices to its factory at 
Cartaret, N. J. The telephone number is 141 Rahway. A New 
York office will be maintained at 90 West street, telephone number 
4931 Cortland. 


DOSSERT & COMPANY, New York city, announce that F. A. 
Lawson & Company, San Francisco, Cal., have become their Pacific 
Coast agents. This company has already placed large orders for 
Dossert joints and solderless cable connectors and terminals. It is 
located at 209 Monadnock Building, San Francisco. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has issued three important catalogues.. One is devoted to alternat- 
ing-current block-signaling apparatus, another to electric crossing 
bells, and the third to alternating-current Union style “B” electric 
automatic block signals on the New York, New Haven & Hartford 
Railroad. 


THE FIBRE CONDUIT COMPANY, Orangeburg, N. Y., is dis- 
tributing a series of folders devoted to its products. The current 
issue takes up a report of tests of fibre conduit made by the Elec- 
trical Testing Laboratories. This report shows many remarkable 
qualities, and is worthy of careful study by all those interested in 
this department of engineering. 


THE RAILWAY SPECIALTY AND SUPPLY COMPANY, Chi- 
cago, IN., has published bulletin S-128, describing and illustrating 
the “Ideal” ground plate. This bulletin emphasizes the importance 
of ample and efficient ground connection for the proper protection 
of signal apparatus. The eastern agent of the company is the 
Universal Railway Supply Company, Baltimore, Md 


J. N. KELMAN, 1,000 North Main street, Los Angeles, Cal., has 
issued an attractive folder describing the Kelman high-voltage 
“short-circuit” breakers, These breakers open a short-circuited line 
the instant a short is formed, without affecting the rest of the 
system. The operator can immediately test the line by closing 
the breaker. If the short-circuit is still on, the instant contact İs 
made the action of the trip coils disconnects the handle, and the 
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breaker opens without affecting the rest of the system. Descrip- 
tive matter and full information will be furnished upon request to 
the company. 

THE LORD ELECTRIC COMPANY, New York city, bas pub- 
lished bulletin G, devoted to Earll trolley catchers. This is the 
first description that has ever been published of this device, 
although it has been sufficiently long in service to prove its valuable 
qualities. A number of substantial orders have been taken as a 
result of recent severe tests. The Earll trolley catchers are inter- 
changeable wlth the Earl] trolley retrievers. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY, Pitts- 
burg, Pa., devotes special publication No. 9,009 to “Magnetic Brakes.” 
which is a reprint of a paper presented by A. L. C. Fell before the 
Tramways and Light Railways Association, of London, England, on 
January 10, 1906. At the time this paper was first presented it 
attracted a great deal of attention and provoked considerable dis- 
cussion both here and abroad. Mr. Fell has made a number of 
very valuable tests, and his conclusions are of great interest and 
value. The company will be pleased to send copies of this report 
to those interested, upon request. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg. 
Pa., reports for the first two months of this year a good demand 
for Roney mechanical stoker equipments. The most interesting 
orders have come from cold-storage companies. The Merchants’ 
Ice and Cold Storage Company, of Cincinnati, Ohio, is installing 
three equipments. The Montgomery Ice and Cold Storage Com- 
pany, of Jenkintown, Pa., is installing two equipments, and the 
Holt Ice and Cold Storage Company, of Indianapolis, Ind., the same 
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number. The municipal lighting station at Troy, Ohio, operated 
by the Board of Public Service, has adopted Roney stokers, and 
the Pennsylvania Light, Heat and Power Company, of Allegheny, 
Pa., operating a large central station at that place, is increasing its 
present equipment with two stokers of large capacity. The Mutual 
Union Brewing Company, of Aliquippa, Pa., is installing three 
equipments, and the Alpha Portland Cement Company, operating 
a number of plants throughout the country, is installing one of the 
largest-sized stokers. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., in 
bulletin No. 4,566, describes some new types of tantalum lamps. 
The lamps are rated for forty, fifty and eighty watts, the forty and 
fiftv-watt types replacing the former forty-four-watt lamp. The 
fifty-watt lamp will enable stations to maintain their output per 
lamp the same as with the present sixteen-candle-power lamp, and 
give the customer fifty per cent increase in candle-power. An 
interesting table is given, showing the saving secured for 750 hours 
of service at various loads per kilowatt-hour. This indicates that 
with the average cost of current to the consumer in force, the 
tantalum lamp saves more than twice its cost. Other very inter- 
esting data are given, which make this bulletin of great value to 
the central station man or lamp user. Bulletin No. 4,571 is devoted to 
the tungsten lamp in street lighting. This lamp consumes ap- 
proximately one-third the energy required by the carbon-filament 
lamp for the same candle-power. The present bulletin describes 
the types of lamps suitable for street-lighting service, and gives 
data and prices, candle-power distribution curves, and illustrations 
of the lamp and ornamental brackets used for this purpose. 


Record of Electrical Patents. 


Week of March 10. 


881,108. APPARATUS FOR ELECTROLYSIS OF BRINE. Court- 
land F. Carrier, Jr., Elmira, N. Y., assignor to Elmira Elec- 
trochemical Company. Elmira, N. Y. Mercury is circulated 
through the decomposing conipartment, its superficial area 
diminishing in the direction of flow. 


$81,114. ELECTRIC VIBRATOR. John M. Dinkins, Indianapolis, 
Ind., assignor to the Hercules Electric and Manufacturing 
Company, Indianapolis, Ind. An electric bell. 


881,115. ELECTRICALLY OPERATED FENDER FOR STREET 
RAILWAY CARS. Nathan Fallek, Denver, Col. The fender is 
lowered by an electrically released catch. 


881,138. ELECTRIC BLOCK SIGNAL. Edward P. Matter, Alex- 
andria, Va. A system employing both track and train signals. 
881,181. BATTERY HOLDER. Emory S. Egge, Montgomery, Ala. 


A battery case with enclosed terminals. 


881,247. ELECTRIC PUMP REGULATOR. Andrew  Koesche, 
Chicago, 11). A quick-break switch actuated by a weight and 
a spring. 


881, 284.—WaLL BRACKET FOR ELECTRIC LIGHTs. 


881,264. ELECTRIC SIGNAL DEVICE. Elias Schermerhorn, 
Amsterdam, N. Y., assignor of one-half to William P. McKeough, 
Amsterdam, N. Y. A combined battery and lamp controlled by 
a relay. 


881,284. WALL BRACKET FOR ELECTRIC LIGHTS. William R. 
Atkinson, New York, N. Y. A bracket for molding work. 


881,297. SOCKET FOR ELECTRIC LAMPS. Charles G. Burton, 
Peru, Ind. A key socket. 


881,300. ELECTRIC SWITCH. Everett M. Coffin, Oakland, Cal. 
A rocking push switch. 


881,306. ELECTRIC SWITCH. George Cutter, South Bend, Ind. 
A switch for series circuits. 


881,344. ELECTRICAL SIGN RECEPTACLE. Frank J. Russell, 
New York, N. Y. A receptacle clamped in the sign plate by the 
cap and base. 

881.359. TROLLEY-POLE CONTROLLER. Cisco R. Traxler and 
Edward E. Lineback, Winston-Salem, N. C. A weight is at- 
tached to the trolley pole cord and runs in a vertical guide. 

881,360. TELEPHONE RELAY. Charles W. Underwood, Crowley, 
La. A magnetic relay the armature of which is in operative 
relation with the magnet of the receiver. 

881,371. ELECTRICAL PLUG AND RECEPTACLE. Pennell C. 
Brown, Boston, Mass., assignor of one-half to Frank J. Russell, 
New York, N. Y. A self-locking plug. 


881,360.—TELEPHONE RELAY. 
ELECTRIC ESCAPEMENT FOR TIME 


MOVEMENTS. 
The escapement lever is 


881.404. 
Charles F. Hollister, Waterbury, Ct. 
operated by an electromagnet. 

§81.456. DYNAMOELECTRIC MACHINE. Henry Berg, Orange, 
N. J. The armature is provided with vanes for producing 
ventilation. 

881,470. TROLLEY. Charles Harkness, Providence, R. I., assignor, 
by mesne assignments, to the United Traction Improvement 
Company. A double-wheel trolley. 

881.479. CHRONOGRAPH. Ezra B. Merriam, Schenectady, N. Y., 
assignor to General Electric»Company. A device for recording 
the frequency. of_alternating,currents. 
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881,503. AUTOMATIC STREET INDICATOR. Thomas Tighe and 
Charles S. Cross, New York, N. Y. An indicator automatically 
driven by an electric motor which is in electrical connection 
with the car motor. 


881,518. ELECTRIC FURNACE. Charles E. Wilson, Ferris, W. Va. 
A furnace with a plurality of terminals, each supporting a 
number of removable electrodes. 


881,519. ELECTRODE HOLDER FOR ELECTRIC SMELTING 
FURNACES. Charles E. Wilson, Ferris, W. Va. A holder for 
clamping furnace electrodes. 


881,520. SECTIONAL ELECTRODE FOR ELECTRIC FURNACES. 
Charles E. Wilson, Ferris, W. Va. A form of electrode per- 
mitting two or more sections to be coupled together. 


881,527. PROCESS FOR TREATING COMPLEX COBALT ORES 
AND FOR REFINING COBALT FROM NICKEL, ARSENICAL 
AND SILVER-BEARING ORES. Ernest E. Armstrong, Niagara 
Falls, N. Y. Cobalt is electrochemically precipitated as the 
oxide by electrolyzing it in the presence of a halogen salt. 


881,539. ELECTRIC BELL. Donald M. Bliss, New York, N. Y. 
The striking magnet is actuated by a separate magnet and 
vibrator. 


881,565. SAFETY-LIMIT SWITCH. Henry A. Everett, Barrington, 
N. J. and Arthur Parker, Philadelphia, Pa. A switch for 
limiting the motion for a train of gears. 


881,580. METHOD OF RECOVERING COPPER FROM ORE OR 
MATTE BY ELECTROLYSIS. Henry K. Hess, Philadelphia, 
Pa. Porous briquets containing particles of comminuted ore 
are immersed in an electrolyte and subjected to the action of an 
electric current. 


881,585. — ELECTRIC Motor. 


881,585. ELECTRIC MOTOR. Edward Hopkinson and Julius 
Frith, Manchester, England, assignors to Mather & Platt, 
Limited, Manchester, England. A motor of the induction type 
having a plurality of rotors mounted to revolve about separate 
axes, with a common magnetic field. 


881,587. TROLLEY-WHEEL-PLACING DEVICE. Hubert G. 
Husted, Oberlin, Ohio. A roller with a double helical groove. 


881,588. METHOD OF EXHAUSTING VAPOR CONDUCTORS. 
Alexander M. Jackson, Schenectady, N. Y., assignor to General 
Electric Company. The lamp tube and the condensing chamber 
are both connected with the exhaust pump. 


881,596. ELECTRIC CARRIER. Sam H. Libby, East Orange, N. J., 
assignor to Sprague Electric Company. A telpherage carriage. 


881,597. PROJECTOR. Charles E. Lord, Cincinnati, Ohio, assignor 
to General Electric Company. A projector with adjustable re- 
flecting surface. 


881,599. MEANS FOR TRANSMITTING POWER FROM THE 
AXLES OF RAILWAY CARS. Lawrence C. Maher, Philadel- 
phia, Pa. A friction drive provided with an electromagnet 
for separating the two wheels. 


881,628. TELEPHONE CUTOUT. Edwin W. Smith, New York, 
N. Y. An electromagnet in the main line enables any one of 
a number of party lines to be connected to the former. 


881,635. CAB SIGNAL SYSTEM. David P. Thomson, Schenectady, 
N. Y., assignor to General Electric Company. An alternating- 
- signaling system acting through the track rails. 


881,636. BALANCER SET. Louis E. Underwood and Richard W. 
Douglass, Lynn, Mass., assignors to General Electric Company. 
A motor-generator group connected across the system, means 
being provided for controlling the connections of the shunt 
fields. 

881,647. SELF-EXCITED ALTERNATOR. Ernest F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric 
Company. The field winding is provided with a rectifying 
commutator, current being supplied from an auxiliary winding 
on the armature. 
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881,683. ELECTRICAL SOCKET SEAL. Llewellyn T. Hatfield, 
Sacramento, Cal. A seal inserted in a socket which prevents a 
plug, if inserted, from making electrical contact and makes it 
necessary to destroy the plug before it can be withdrawn. 


881,686. ELECTRIC SWITCH. Silvester Hoadley, Gosport, Ind. 
A double-throw switch. 

881,712. TELEPHONE RECEIVER. Hermann G. Pape, New York, 
N. Y. The magnet and diaphragm are housed within the re- 
ceiver case. 

881,743. DYNAMO SUSPENSION. William I. Thomson, Newark, 


N. J., assignor to the Safety Car Heating and Lighting Com. 
pany. A suspension for a train-lighting dynamo. 


7 
881,636.—BALANCER SET. 


881,765. STARTING DEVICE FOR MERCURY-VAPOR ELECTRIC 
LAMPS. Louis A. Audibert, Lodéve, France. An additional 
mercury chamber is provided for making contact with the 
lamp anode. 


881,766. RAILWAY BLOCK SYSTEM. Oliver Barnish, Springfield, 
Mass., assignor of one-half to John M. Newell, Springfield, Mass. 
Electromagnetically controlled trips along the track operate 
signals on the train. 


881,777. TERMINAL FOR ELECTRIC CABLES. Charles W. 
Davis, Edgeworth, Pa., assignor to Standard Underground Cable 
Company, Pittsburg, Pa. A head provided with insulating 
terminals. l 

881,810. ELECTROPLATING APPARATUS. George A. Lutz, New 
York, N. Y., assignor to American Circular Loom Company, 
Portland, Me. A cathode plate is provided for suspending the 
articles to be plated between two sets of anodes. 

881,811. ELECTROPLATING APPARATUS. George A. Lutz, New 
York, N. Y., assignor to American Circular Loom Company, 
Portland, Me. A form of electric plating tank. 


881,861.—MEANS FOR TRANSMITTING POWER ELECTRICALLY. 


881,847. THERMOSTAT. Fred P. Butman, Holbrook, Mass. A 
thermostat for bearings. 


881,864. MEANS FOR TRANSMITTING POWER ELECTRICALLY. 
Gregor Lewin, Schöneberg, near Berlin, Germany, assignor 
to Siemens-Schuckert-Werke, G. M. B. H., Berlin, Germany. 
The generator and motor armatures are connected in series, 
separate means being provided for controlling their field ex- 
citation. 

881,878. TELEPHONE SWITCH. Andy N. Wright, Jackson Center, 
Ohio, assignor of one-third to Harney L. Hill, Jackson Center, 
Ohio. A plug switch. 

881,880. GALVANOMETER. Sidney G. Brown, London, England. 
A galvanometer for alternating currents. 
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THE FLOURISHING TELEPHONE INDUSTRY. 

The busy man to-day realizes, to some extent at least, the 
service performed for him by the telephone, and he, also, mav 
have some realization of the importance of this modern service 
to his community. He can picture faintly what would be the 
condition in which business would find itself if our entire tele- 
phone system should be put out of service, for, on rare instances, 
small illustrations of what the general result would be have been 
given by the burning out of one or two important city cables. 
but it is not likely that any one except those whose business 
requires them to study the telephone situation as a whole can 
grasp fully the significance and the extent of the development 
of this modern utility. Yet every year an opportunity is given 
those interested to get an inkling of the proportions to which 
this business has grown when the annual report of the American 
Telegraph and Telephone Company is issued. This report for 
the year ended December 31, 1907, has been given out. 

This report is noteworthy in being the report of what may 
be called the thirtieth year of corporate organized work in the 
development of the Bell telephone system. But in other re- 
spects if is not dissimilar from previous reports, for it not 
only shows that the use of the telephone is still inercasing, but 
that the rate of increase has itself increased. One can not 
but wonder what will be the result of this continued growth ; 
how soon will the point of saturation be reached or approached ? 
On the first day of this year the Bell companies alone had in 
service 3,839,000 stations, an increase of 768,340 over the 
previous year, which is at the rate of twenty-five per cent. 
There is now one Bell telephone station for each twenty-two 
persons of the total population of the United States, or nearly 
one for every fourth family. And it is to be remembered that 
the Bell companies are not the only ones in the field, as the 
so-called “independent companies” have also grown in numbers 
and size, and while statistics of these are not available, it is 
pretty safe to estimate that there is at least one telephone 
station for every third family in the country. As this develop- 
ment represents the work of only thirty years, some idea of the 
importance of the new method of communication to our modern 
wav of living may be grasped. This device, which was said 
to be merely a toy when it was first exhibited, has, within a 
generation, become one of the most essential tools of our busi- 
ness and social worlds. During the past vear the Bell stations 
alone were used for making more than 5,800,000,000 connec- 
tions, an average of over 18,000,000 a day, or a daily average of 
about six connections for each_telephone station. Since each 


telephone connection; brings, the two ptineipalsan the conversa- 
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tion into touch, each instrument rendered a service equivalent 
to an exchange of twelve messages, or letters, a day, surely an 
economy worth effecting. Yet the saving in this way is 
negligible compared with the saving in time, which is certainly 
the most important feature of the telephone service. It brings 
each user into instantaneous communication with the others, 
and enables him to transact his business as promptly as though 
the latter were in the next office. ; 

The report of the Bell companies shows other interesting 
phases of development. For example, in spite of the large in- 
crease in stations, there has been actually a decrease of over 
two per cent in the number of employés, due to improved appa- 
ratus and organization. Another feature is the problem of 
This is 
almost as bad as the railway problem, but the telephone load 
peaks are broader and the falling off in the middle of the day 


furnishing prompt service at all hours of the day. 


is not so great. The average use, however, during the carly 
hours of the morning is less than one-twentieth of the maximum 
rate. Since the great feature of the telephone is its prompt 
service, the prospect of smoothing out these peaks and securing 
a greater use of the equipment during the night seems slight. 
Indeed, as cach system increases in size, it may be found that 
the peaks become more and more marked. 

Another significant fact shown in the report is the more 
liberal policy which has been adopted during the past year. 
The manufacturing company is now permitted to sell apparatus 
to all applicants. It is thought that this will improve telephone 
service generally, and thus reflect an improvement upon the 
Bell companies themselves, and it is hoped also that it will 
lead to the development of an unoccupied territory which the 
companies are not in a position to open up themselves. 


PROBLEMS OF COMMUTATION AT HIGH SPEEDS. 


From the earliest days of dynamo construction, the com- 
mutator has presented one of the most troublesome problems 
in design. Advance has been slow and painful, each designer 
feeling his way, usually by the cut and try method. Theories 
have, of course, been proposed and some of them have rendered 
good service, but they are based largely on empirical knowledge 
and have been mainly useful in the improvement of old types 
of apparatus; as new conditions have been introduced, experi- 
mental work has been necessary to evolve that method of design 
which will give the best service. 

In those features of dynamo design which have to do with 
the problem of commutation, the cyclic nature of the progress 
has been rather remarkable. For example, the commutating 
pole and the compensating winding which are now being em- 
ployed to meet the conditions imposed by the driving of direct- 
current generators by steam turbines are old devices which 
have been used and discarded several times as new conditions 
made them desirable and as other improvements rendered them 
The commutating pole was one of the first aux- 
iliary devices proposed for preventing sparking, and descriptions 
of the early forms will be found in the older text-books, many 


of which are no longer in print. So, also, was the compensating 


unnecessary. 
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winding—that is to say, a series coil placed ‘about the armature 
with the idea of neutralizing the magnetic field set up by the 
armature winding itself. When first proposed, these two devices 
were but little used, because at that time there was much oppor- 
tunity for improvement in other features of the design. Satis- 
factory commutation. was secured without them and the ma- 
chine was simplified by leaving them out. It is worth noting, 
however, that these two aids to commutation in the earlier days 
were not used simultaneously ; they were offered as an alternative 
means to the same end. 

More recently the dynamo designer has found it necessary 
to work along a new path which has been opened by the develop- 
ment of the steam turbine. This called for a return to high speeds 
which, in the much larger sizes demanded by the modern station 
engineer, introduced troublesome problems in both magnetic and 
electrical features of the design. The former were finally solved, 
or at least a machine has been evolved which will operate safely 
The method in which this has been 
done has not made the electrical problems any simpler. The 
armatures must necessarily be of relatively small diameter, 
which makes the ficld design somewhat troublesome, and the 
devices employed for strengthening the commutator mechanic- 
ally have encroached upon the space formerly allotted to the 
current-collecting devices. 


at steam-turbine speeds. 


Moreover, the high speed itself has 
made the armature inductance a more important factor. These 
difficulties have been met with more or less success by a revival 
of the auxiliary pole for providing a commutating field and in 
some cases by the use, also, of the compensating winding. The 
latter neutralizes the armature reaction, leaving the commutat- 
ing pole free to perform its single function of reversing the 
current in the armature conductors. But even these two aux- 
iliary devices have not overcome all the difficulties. It has been 
found necessary to return to the use of copper brushes, which, 
for slower speed machines, have been practically entirely dis- 
placed by carbon. The copper brush, however, is objectionable 
because it produces greater wear on the commutator, and because 
its low resistance is not so favorable for quiet commutation 
when the field adjustments are not exactly right or the load is 
subject to sudden variations. In some instances the designer 
has gone back to the old scheme of the combined carbon and 
copper brush with more or less success, but there has been a 
general fecling that some means of using the carbon brush 
successfully must be devised. One such solution is now offered, 
this being a pneumatic brush gear, which makes it possible to 
hold the brush firmly, and yet flexibly, against the commutator, 
which is said to prevent chattering and vibration. It is a little 
difficult to see just how the elastic pressure of compressed air 
can solve a problem which could not, also, be solved by means 
of properly designed springs, and it seems likely that this will 
be found to be the case and that by making a study of the 
brush spring, an equally satisfactory arrangement may be se- 
cured. However, the pneumatic brush-holder is simple, and for 
this reason may eventually be found the better. 

Another trouble arising fromthe high speed of the com- 
mutators of steam-turbine-driven dynamos is the heating of the 
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former, due to friction and to short-circuit currents. The 
former can only be reduced by attention to the brush pressure 
and the selection of the material of the brushes; the latter can 
be minimized by careful design of the commutating pole and 
compensating windings. The design of these should be such 
as to allow them to be adjusted to the proper conditions by trial. 
One result of this increased heating has been the design of 
ventilated commutators, which is a step beyond the ventilation 
of armatures. By providing longitudinal channels either be- 
tween, or through, the commutator bars, air may be forced 
through them and an excessive rise in temperature be prevented. 
This development is, of course, only a means of preventing 
damage, due to the commutator losses, and not of reducing the 
losses themselves, though exigencies in design may make this 
plan desirable. 

Looking back over what has been done, it seems likely that 
the compensating coil and the commutating pole have been intro- 
duced to stay. They are the logical means of meeting new con- 
ditions, though it is not impossible that improvements in design 
may enable us to eliminate one or both of them. But we have 
not yet reached the end in commutator design, and it is likely 
that it will be this portion of the steam-turbine-driven direct- 
current dynamo that will experience the greatest change within 


the next few years. 


SMALL WATER POWERS FOR FARM WORK. 
Farming is one of the oldest and most honorable of human 
On it depends to a very large degree the prosperity 


of a sulf-sustaining country, and the success of the farmers’ 


pursuits, 


crops during any year determine the prosperity of the com- 
munity. Until the opening of the great agricultural West, this 
work was carried out in a more or less primitive manner, and 
even to-day, with all the boasted advance in farming methods, 
and with all the improved agricultural appliances, farming, com- 
pared with other pursuits, is certainly lagging behind. Much 
admiration has been expressed of the modern farming methods 
of the West, but are not these methods merely older methods 
used on a larger scale? In what way does a binder drawn by 
a dozen span of horses differ, except in size, from one drawn by 
a single span? The work itself, it is true, is done on a vaster 
scale, economy is effected, and hand labor saved. But with the 
exception of the reaper, and possibly one or two other devices, 
modern farming apparatus consists largely of modified forms of 
older types, and the method of operating these machines has 
not changed. Compared, for instance, with the advances made 
in transportation or in manufacturing, progress in farming 
certainly has been slow. | 

But it will be strange if before long the spirit of advance 
does not infuse a new life into farming methods. May we not 
expect that our newer power agencies will extend their influence 
to the work of the farm, relieving it of much of the drudgery 
that still exists and making the work as attractive and pleasant 
as any other pursuit? When this comes about, we may expect 
to see farming take on a new life and flourish again in places 
where it has long languished. Deserted farms may then be re- 
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claimed and a profitable field of work offered to many who now 
crowd into the manufacturing towns in search of a surer means 
of livelihood. 

We have seen electric power transform means of communi- 
cation, revolutionize the operation of factories, completely re- 
model our systems of urban transportation; and it is even now 
threatening to drive the steam locomotive from its long-held 
province. Why, then, should farming be the one field of human 
activity which will not profit by the new power? Is it not far 
more likely that some time or other the magic touch of the 
electric transmission line will bring about equally as great 
changes on the farm? 

In the Exectricat Review of March 7 the possibilities of 
applying electric power to farm work were discussed, and it was 
suggested that this might offer a desirable field for the sale of 
power by the large power companies that are now developing 
our more important water powers. This work of development 
Ix going on energetically in the South and on the Pacific Coast, 
But it 
does not féllow that only those states fortunate in possessing im- 
The work of the 


average farm requires but little power, and a stream too smal] 


two sections at the present time mainly agricultural. 
portant waterfalls may benefit in this wav. 


for manufacturing purposes might still become most profitable 
if harnessed to carry out the light work of the farm. Indeed, 
this has already been done in several instances, as is shown else- 
where in this issue. Mr. Jared Van Wagenen, in an interesting 
article in the ural New-Yorker, from which our information is 
obtained, tells how he made use of a small waterfall on his farm, 
which, though formerly used for running a small mill, had re- 
mained idle for years because a small establishment found it 
impossible to compete with one larger and better equipped. 

By a simple installation consisting of a turbine governor 
and dynamo, this water power now lights the buildings on two 
farms and does three-fourths of the work, and all this at an 
expense of but a few hundred dollars, probably less than the 
cost of two horses—one for each farm. The cost of running the 
plant is practically nothing; but slight attention is needed, and 
a little oil and some allowance for depreciation and repairs 
make up the charge. In exchange for this, there is ever-ready 
power, ample light, cleanliness, safety, and the saving of the 
care and feed of horses. These features, it is said, have added 
about twenty-five per cent to the value of the farms. Two or 
three other instances might also be mentioned where equally 
good results have been obtained by the development of a small 
water power. 

Where this power is situated conveniently, the farm ma- 
chinery might be driven directly from the turbine, but such cases 
are few. On the other hand, the electric svstem of transmission 
renders the location of the water power of minor importance and 
makes it possible to add comforts and conveniences to the house 
for the benefit of the women as well. Doubtless there are many 
farms throughout the country fortunate in the possession of 
slight water powers. Here is a way in which these can be 
turned to advantage, bringing, profit and comfort to the owner 


and adding to the value of -his‘home, 
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The Kashmir Hydroelectric 


NE of the largest and most im- 
portant hydroelectric schemes that 


have yet been projected in the con- 
tinent of Asia is that which is now ap- 
proaching completion in the state of 
Kashmir, whereby 20,000 electrical horse- 


By Cy. Whitwell., 


area of, the Himalayas, and in addition 
is extensively fed by the glaciers on the 
mountainsides. Under these circum- 
stances the river is always fairly full. 
Indeed, at the site selected for the head 
works it was found that the minimum 


~t ae 4 . -4 ¢ ~~n 


Works. 
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state of Kashmir. After a careful survey 
it was found that the most suitable point 
for tapping the waterway would be at 
Rampur, which would enable a head of 
water of 400 feet net to be secured in a 
distance of about six and one-half miles. 


THE KASHMIR HYDROELECTIC WORKS ON THE JHELUM RIVER—SHOWING FLUME (Six AND Oxe-HaLF MiLes Lone) 
TERMINATING IN FOREBAY AND POWER STATION BELOW. 


power will be available for lighting, 
power and other purposes within a circle 
of about 160 square miles. In this part 
of India great difficulty is encountered in 
securing supplies of coal, owing to the 
great distances separating the colliery 
centres from the state and the absence of 
native supplies, with the result that in- 
dustry labors under a heavy disadvantage. 
On the other hand, however, there is am- 
ple horse-power running to waste in the 
various rivers which rise in the Hima- 
layas, and being assured of a fairly con- 
stant supply of water by the melting 
snows on the highlands, the construction 
of extensive dams and artificial reser- 
voirs for impounding the requisite water 
is found unnecessary. Under these 
circumstances the Kashmir Durbar de- 
cided to make avail of some of this power, 
and Major de Lotbiniere, who has been 
identified with many extensive hydroelec- 
tric schemes, notably the Cauvery Falls 
installation in southern India, was invited 
to prepare a scheme for harnessing the 
water within the state. 

Prolonged surveys and investigation 
showed this engineer that the most suit- 
able river for this scheme was the Jhelum, 
since it offered practically an inexhaustible 
supply of water even during the low- 
water season, the resources of other rivers 
within the state during this period being 
strictly limited and requiring the con- 
struction of dams to insure the requisite 
head of water the whole year round. 

The Jhelum rises in, and drains a large 


discharge of the river at that point during 
December and January, the period at 
which the water level is at its lowest, was 
about 5,000 cubic feet per second. There 


THe Masonry SECTION oF FLUME IN A DEEP 
QUTTING, SHOWING PRINCIPLE OF CONSTRUC- 


TION. THE CHANNEL IS ARCHED OVER AND 
BURIED. 


are no large falls on the river, but 
at the same time the gradient of the 
bed is fairly heavy, averaging from 
thirty to eighty-five feet a mile for.about 
eighty miles of its course through the 


At the same time, however, it was ob- 
served that there were many other points 
along the river course where an aggregate 
of 250,000 horse-power could be devel- 
oped economically, but they were not so 
suitable, since there were not the same 
facilities for disposing of the power gen- 
erated as at the selected point. 

The undertaking possesses many strik- 
ing features from an engineering point 
of view which render it of more than pass- 
ing interest. In the first place, the val- 
ley of Kashmir is very subject to floods 
during the season when the river is at 
its highest level, with the result that it 
overflows its banks, inundating the sur- 
rounding country over a considerable 
area, causing widespread destruction 
to the farms, crops, stocks and buildings 
in the valley. In order to minimize this 
destruction, if not to prevent it com- 
pletely, it is essential that the river should 
be improved so as to render it capable of 
carrying the large volume of water with- 
out overflowing. To accomplish this it is 
requisite to deepen and improve the bed 
of the river, as well as accentuating the 
grade, which at present is somewhat slight 
throughout many miles of its course in 
its lower reaches. For instance, for a 
distance of eight miles through the val- 
ley from the Woolar Lake to the outfall 
at Baramulla the fall is only about one 
inch per mile. But to carry out this task 
with the facilities available and coolie 
labor is (absolutely impossible; while, sim- 
ilarly, the acquisition of a large steam- 


March 28, 1908 


operated dredging fleet was impracticable, 
owing to the difficulty in securing the 
necessary coal. Wood fuel was equally out 
of the question, since the heavy depletion 
of the state’s resources in this respect for 
the generation of steam power in the 
various factories, as well as the native 
requirements, has developed into a serious 
problem. ‘The only alternative was to 
utilize the electric energy that would be 
available from the hydroelectric station 
for the operation of a dredging fleet, which 
would entirely overcome the difficulty. 


INTERIOR OF TIMBER FLUME—HeEiGat, 8.8 Feet; Wiptu, 8.5 FERT ; 
LENGTH, ABOUT Four MILES; Capacity, 500 CuBic FEET PER 


SECOND. | 


LATTICE SteEL-DECK Tor-GiRDER BRIDGE FOR CARRYING THE FLUME 
OveR MOUNTAIN TORRENT, SHOWING TUNNEL IN HILL-SIDE, SPAN 
Rienty Fret. 


The Durbar decided to adopt this latter 
course, and the construction of the dredg- 
ing flotilla is proceeding simultaneously 
upon the shores of Lake Baramulla with 
the erection of the power station. With 
these appliances it will be possible to carry 
out the river deepening and improvement 
work, the ultimate result of which will 
be the reclamation of 100,000 acres of 
land. Seeing that the extent of land in 
the state for agricultural purposes is 
strictly limited, the addition of this vast 
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tract of rich, arable soil will have far- 
reaching effects upon the prosperity of 
the state. In order to assist in carrying 
off the excess flood water of the river a 
large spill channel was decided upon, de- 
bouching from the river at a point just 
above the city of Srinagar, and connecting 
with the river again below the town. This 
latter undertaking has already been com- 
pleted for a distance of fifteen miles, but 
owing to the soil being so heavily water- 
logged it can not be deepened sufficiently 


by hand labor, so that electrically operated 


mechanical appliances will be utilized for 
this work also. 

As already stated, the river is tapped 
at Rampur. Here elaborate head works for 
the regulating sluices, etc., have been laid 
down, special care in the designing and 
construction of these having been ren- 
dered necessary to obviate any damage 
being inflicted by the thousands of logs 
which are floated down the river by the 
Forest Department in the course of the 
year. Moreover, the river itself in the 
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high-water season is of great violence, re- 
sembling more a foaming mountain tor- 
rent. The water is carried to the power- 
house six and one-half miles distant in 
a large flume, the longest section of which 
is of timber, and this constitutes one of 
the most striking features of the under- 
taking. At the site of the intake, owing 
to the river bed falling sharply—it has a 
six per cent drop—the conditions were 
favorable for enabling the floor of the 
flume to be taken rapidly above the level 
of the river, the flume gradient being only 


THe TIMBER FLUME SKIRTING THE Hiau Roan, SHOWING EXTERNAL 
SYSTEM OF CONSTRUCTION. 


OPEN STRETCH OF Masonry FLUME, SHOWING ARCHED-OVER TUNNEL 


Tukovoer HILL. 


1.05 feet to the 1,000 feet, and although 
the river when at its highest flood level is 
twenty-five feet above the floor of the 
flume at the intake, in the course of a few 
hundred feet it has dropped considerably 
below the artificial channel. 

The flume itself has occasioned the en- 
gineer the greatest trouble, owing to the 
broken nature of the hillsides along which 
it extends. As far as possible it was built 
of masonty, on. the cut-and-cover princi- 
ple; but the surveys showed that, at the 
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most, only about a third of the total 
length of the channel could be built in this 
manner, leaving practically four miles of 
flume to be built of timber. This flume 
line, of 500-cubic-fect-per-second capacity, 
is among the largest works of this descrip 
tion which have ever been undertaken. It 
is of square section, having internal di- 
mensions of 8.3 feet by 8.5 feet. It is 
constructed of tongued-and-grooved, ma- 
chine-planed, deodar planking 2.75 inches 
thick, supported in cross frames spaced 
3.5 feet apart, centre to centre. The fram- 
ing timbers are of common pine, ten 
inches square, supported on carefully lev- 
cled longitudinal sills. The roofing con- 
sists of heavy planks completely covering 
the interior. In order to carry out this 
line many obstacles had to be surmounted, 
such as the spanning of clefts, burrowing 
through projecting spurs, and the nego- 
tiation of small mountain torrents. At 
some places the latter were encountered 
at the same level as the artificial conduit, 


and they were only successfully passed ` 


either by burrowing beneath the bed of the 
stream or swinging out from the hillside 
and crossing by a bridge. No less than 


five torrents have been crossed by carry- 


ing the flume beneath, while in six other 
cases, owing to the position of the obsta- 
cle, lattice steel-deck top-girder bridges 
have had to be thrown across the gorge 
to carry the line, and six projecting spurs 
of the mountainside have had to be tun- 
neled. The flume terminates in an ex- 
cellent site upon the mountainside where 
it has been possible to find a suitably large 
level site for the erection of the forebay, 
while a sharp, even grade is offered for the 
penstocks, and an extensive site for the 
power-house upon a level stretch at the 
foot of the hill fringing the river. 

The power-house, though dcsigned for 
an ultimate aggregate of 20,000 horse- 
power, is at present being equipped with 
only four units, each rated at 1,000 kilo- 
watts. The whole of the electric equip- 
ment is being supplied by the General 
lectrice Company, of Schenectady, N. Y., 
and the generators are of the three-phase, 
twenty-five-cycle type. These will be 
driven by tangential water-wheels fitted 
with Lombard governors, which, together 
with their accessories, are being supplied 
by the Abner Doble Company, of San 
Francisco, Cal. 

The current is being transmitted at 
the high potential of 60,000 volts, this 
pressure being decided upon owing to the 
probability of energy being required for 
lighting and power purposes in Rawal- 
Pindi, nearly 130 miles away. As it is, 
the transmission line is being laid to 
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Srinagar, the capital of Kashmir, fifty 
miles distant, where electrical energy is to 
be extensively adopted for all purposes. 
The line is double and carried on separate 
wooden pole structures of gallows shape, 
placed 200 feet apart, the two transmis- 
sion lines being spaced sixty feet apart. 
The insulators for carrying the line have 
been tested to 120,000 volts. 

In regard to the dredging plant, which 
constitutes a prominent part of the en- 
terprise, the operation of this will afford 
an interesting study to engineers, since 
the operation of a dipper dredge by elec- 
tricity has not hitherto been adopted. The 
whole of the dredging fleet has been sup- 
plied by the Bucyrus Company, of Mil- 
waukee. It comprises a large dipper 
dredge with bucket of four cubic yards’ 
capacity, capable of exerting a 70,000- 
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various mills within the area concerned 
devoted to the production of wool, oil, 
wood-pulp, rice-husking, flour, etc., owing 
to the difficulties at present attending the 
use of coal, due to its high cost and the 
rapidly increasing price of wood, intend 
to adopt electric power for driving ma- 
chinery. One of the most interesting of 
these developments, however, and one 
which will be followed with great interest, 


- is in connection with the generation of the 


desired heat for the 3,000 filature basins 
of the state silk factory. The amount of 
wood fuel used per annum for this purpose 
alone has been enormous, and has severely 
affected the other industries which were 
dependent upon this fuel in the valley. 
The feasibility of heating the basins by 
electrical means was suggested, and the 
preliminary experiments. having proved 
completely successful, the work of install- 
ing the requisite plant sufficient for the 
whole of this factory is being carried into 
effect. It is estimated that some 2,000 


MASONRY SECTION OF FLUME UNDER CONSTRUCTION," SHOWING NATIVE LABORERS. 


pound lift, two suction dredges capable 
of raising and transmitting 4,000 cubic 
yards of sand and clay per twenty-four 


hours, and two clam-shell derricks for un- 


loading the ballast from the scows which 
attend the dipper dredge. The hulls of 
the dredges are of wood and have been 
built in Kashmir, while the three-phase 
induction motors, transformers and other 
electrical equipment have been furnished 
by the General Electric Company. Two 
60,000-volt substations are being built for 
the dredging work, upon which will be 
installed the step-down transformers and 
requisite switching apparatus. the con- 
nection with the dredges being effected by 


flexible cables supported on floats. 

The power supplied from these works 
is to be devoted to a variety of purposes, 
especially in and around Srinagar, in 
which city it is to be adopted for illumi- 
nating purposes as well as traction. iOThé 


horse-power will be absorbed in this new 
departure alone. 

A state railroad has also been projected 
along the valley, and although this scheme 
has been suspended for some considerable 
time, it is anticipated that the facilities 
for the economical supply of energy for 
its operation will result in its being pushe 


forward. It will be realized that the car- 


rying out of such a comprehensive elec- 
trical power scheme in the north of India, 
in the heart of the Himalayas, and at a 
point to which the transportation of the 
requisite plant has been a matter of ex- 
treme difficulty, is an interesting engineer- 
ing achievement. As a matter of fact, 
however, this country, owing to the abun- 
dance of rivers, is peculiarly adapted to 
the generation and utilization of water 
power, and there is no doubt but that 
when the present scheme is completed and 
in operation a decided stimulus will be 


imparted to the more extensive use of 


such čnergy, especially in view of the 
acutenéss_of the coal problem. 
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Electric Power for Farm 
Work. 
To THE EDITOR OF THE ELECTRICAL Review: 

Noting the article in the ELECTRICAL 
Review of March 7, page 375, headed 
“Electrical Power in Farm Work,” I am 
able to send you a very interesting article 
published in the Rural New-Yorker from 
Jared Van Wagenen, Jr., who utilized an 
abandoned water power that had formerly 
been used for milling purposes. He in- 
stalled a water-wheel and dynamo, and 
lights his house and barn, and that of a 
neighbor who lives near to the power, and 
gives the equipment the little necessary 
attentions for the light. 

There are a great many farms that have 
small streams running through them that 
could easily be utilized to light the house 
and outbuildings and run the several ma- 
chines in use on the farm. Farmers them- 
selves do not usually have the knowledge 
to install such equipments, but in some 
cases their sons have and they are making 
such installations. 

A young engineer might have a very 
enjoyable vacation and make some money 
in the summer by acting as consulting 
engineer to several farmers not too remote 
from each other, advising them on the 
construction of dams, installation of 
water-wheels, dynamos, lighting outfits 
and attachments to farm machines, and 
get valuable experience that would fit him 
finely for larger operations later. 

Where it is practicable to secure a con- 
siderable pondage and a fair head of 
water, a comparatively small stream can 
be made to be very valuable to the farmer. 
Such a power does not necessarily need 
to be constant. A few hours a day for 
light is sufficient. This gives time for the 
pond to fill up. Rainy days, when water 
is most abundant, are the ones when the 
farmer most wants power. Also in winter 
time, when he wants more light and can 
use power to best advantage. 

A further value for such a pond is to 
furnish ice for the farmer and his neigh- 
bors. 

While such pondage is a small begin- 
ning, it is really where water storage for 
power should begin, and every power fur- 
ther down the stream would be benefited 
bv it. 

There are multitudes of farms all over 
the land where such installations would 
be practicable and very valuable to the 
farmer, and quite likely his neighbors. In 
some cases it would seem wise for two or 
more farmers on the same stream to com- 
bine and make a better development than 
one could make alone. 
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Second-hand water-wheels and dynamos 
can be used to good advantage in such 
work. Some young engincers could build 
up a good business, engineering such work. 
arranging for the farmer to do such part 
of the work as he could do to the best 
advantage, thus saving him money ex- 
pense. I know there are many farmers 
who could be interested in making such a 
development, and in many cases power 
enough could be obtained to do some of 
the larger operations of the farm. I no- 
tice one at least of our enterprising manu- 
facturers of water-wheels is advertising in 
farm papers for this small business, and 
offers to give prices for equipments and 
advice. Electrical manufacturers suitably 
situated to cater to this business could 
add much to their business by advertising 
their dynamos, ete., in a similar way in 
farm papers. Epwarb R. TAYLOR. 

Penn Yan, N. Y., March 11. 


[The article referred to by Mr. Taylor 
in the Rural New-Yorker of January 25, 
by Jared Van Wagenen, Jr., describes the 
method which he has employed for utiliz- 
ing the small water power located on his 
farm. Through one of his old pasture 
fields runs a very small brook, and a little 
more than half a mile from the farm- 
house is an old milldam and a decrepit 
sawmill. This place has been a mill site 
for generations. There was a grist mill 
there more than one hundred years ago, 
and a little later the site was used for a 
small woolen mill with half a dozen oper- 
atives. About fifty years ago the woolen 
mill went the way of so many small rural 
industries, and since that time the brook 
has flowed along unharnessed except to 
turn a ruinous old sawmill for a few 
weeks during the spring. However, the 
old dam was still there, its banks strength- 
ened and held in place by many old wil- 
low trees. 

The idleness of this potential water 
power worried Mr. Van Wagenen, for 
during eleven months of the year it did 
nothing but make a little noise, and it was 
six years before he finally devised a solu- 
tion of the problem which had been haunt- 
ing him. The first idea was to transmit 
the power from the mill to the power- 
house by means of a wire cable, but while 
this might have been practicable for a 
short transmission, the power available at 
this site would probably not have been 
sufficient to drive this cable alone. An 
examination of the stream showed that 
there was only between three and five 
horse-power available, while the distance 
of transmission was about 3,000 feet. 
Moreover, the cost of the wire-cable trans- 
mission would have been high. Mr. Van 
Wagenen then turned his attention to the 
electrical svstem of transmission of power, 
and after discussing the matter thorough- 
ly with every one whom he could interest 
in the problem and reading all the books 
on the subject which he could lay his 
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hand on, he decided that the only way to 
solve the problem was to go ahead and 
put in his equipment. The books gave 
him any amount of information about 
large installations, but practically noth- 
ing about a plant suflicient to supply ten 
or twenty incandescent lamps, which was 
run for a week at a time without atten- 
tion and must be controlled by means of 
a wire from a point 700 feet away. 

He decided that the water-wheel to be 
used was a turbine, as this is efficient and 
not troubled much by ice and back water. 
When properly installed it should run by 
the year with but little attention, and 
under favorable conditions make available 
about eighty per cent of the theoretical 
power of the water. As the amount of 
water available was small, it was im- 
portant not to install a turbine too large 
for the work done, otherwise the losses in 
the turbine when only partially loaded 
would be considerably increased. The 
height of water fall was about fifteen feet, 
and a nine-inch upright turbine was in- 
stalled in a wooden case which, under 
these conditions, should deliver about four 
and a half horse-power. ‘This was belted 
to a three-kilowatt, 125-volt generator, 
which was large enough to supply about 
fifty ordinary sixteen-candle-power lamps. 
The voltage was high enough for the 
transmission, which, in this case, was at 
the most 3,000 feet. A water-wheel gov- 
ernor of inexpensive type was installed, 
which, although rather slow in its opera- 
tion, was suitable for the conditions of 
the service. Both the governor and the 
dvnamo are driven by quarter-turn belts 
directly from the right turbine shaft, thus 
reducing gearing and friction to a mini- 
mum, though rather hard on the belts. 
The turbine runs at about 500 revolutions 
a minute, and with a seventeen-inch pul- 
lev belted to a six-inch dynamo pulley, 
drives the latter at about 1,400 revolu- 
tions. 

As the power plant is more than half 
a mile from the house, it is out of the 
question to go there night and morniny 
to stop the machinery, and it did not 
seem desirable to allow it to run contiru- 
ously night and day. Although the oiling 
devices are simple and as reliable as could 
be obtained with such small machines, the 
risk of incurring trouble seemed to be too 
great. For this reason arrangements 
were made with a neighbor whose house 
lies within 700 feet of the power-house, 
who, in consideration of free light for his 
house and barn, starts and stops the ap- 
paratus, This is accomplished by means 
of a wire carried from the turbine gate to 
the bedroom of the neighbor, this gate 
being a simple flap-valve, twelve by four- 
teen inches square, controlled by the wire 
and a counterweight. At five in the morn- 
ing the turbine is started by pulling this 
wire, and when the neighbor retires at 
night the apparatus is shut down in the 
same way. Of course, occasionally some 
thing will interfere with the operation of 
the plant, but such troubles have been 
slight. 

It is interesting to note the small ex- 
pense-of a useful equipment of this size. 
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All of the apparatus was new with the 
exception of the dynamo, which was sec- 
ond hand and cost about $150. A tur- 
bine will vary in cost from $60 to $200, 
the first figure being that for a simple 
naked upright wheel, which is to be placed 
in a wooden casing, and the latter for a 
horizontal wheel with an iron case. The 
water-wheel governor cost about $75. The 
cost of the line wire will vary with the 
distance. In this installation about 900 
pounds of No. 4 and No. 5 Brown & 
Sharpe gauge were used. If the distance 
of run from the power-house is short, the 
entire equipment could be installed for 
about $350, while if economy were not 
observed it would be easy to run to two 
or three times this amount by putting in 
more expensive apparatus. 

Another instance of utilization of small 
water powers for farming purposes is 
given in the American Farm World for 
March. This is the plant which has been 
installed by David M. Miner, in Oneida 
County, New York. Three years ago one 
of Mr. Miner’s sons, while home for his 
vacation, decided to put to work the brook 
which passes through the farm. This he 
did, and now this stream runs a dynamo 
which supplies heat for the house and 
light for the house and all the farm build- 
ings. It runs a cream separator, saws all 
the wood, cuts the feed, elevates the silage, 
heats the laundry irons, and runs the 
sewing machine. In fact, it is said to do 
four-fifths of all the work about the farm 
and barns that was hitherto done by hand. 
The expense of this plant was only a few 
hundred dollars, and the work was all 
done by Mr. Miner: and his sons. It is 
said that this utilization of what was be- 
fore wasted power has added twenty-five 
per cent to the value of the farm.—Eps. ] 
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American Society of Me- 
chanical Engineers. 

The next monthly meeting of the 
American Society of Mechanical Engi- 
neers will be held in the auditorium of 
the Engineering Societies Building, New 
York city, on the evening of April 14. 
The general subject of the meeting is 
“The Conservation of Our Natural Re- 
sources,” which is now receiving unusual 
attention, because of the invitation of the 
President of the United States to the 
governors of the several states, and to the 
‘presidents of the national engineering 60- 
cieties, to confer with him in Washington 
on this important problem. 

The New York meeting will be ad- 
dressed by four speakers, who will con- 
sider forest preservation in its relation to 
water power, economy in the utilization of 
fucls, and the attitude of the engineer in 


regard to these. l 

Dr. Henry S. Pritchett, president of 
the Carnegie Foundation for the Advance- 
ment of Teaching, will be one of the 
speakers and will discuss “The Relation 
-of the Engineer to the Body Politic.” 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


WEST INDIA ELECTRIC COMPANY, LIMITED. 


The annual report of the West India 
Electric Company, Limited, was presented 
to the stockholders in Montreal, Quebec, 
on March 12. The gross earnings for the 
year ended December 31, 1907, were 
$198,845.40; the operating expenscs were 
$94,805.31, making the net earnings $104,- 
040.09. Fixed charges were: Interest on 
bonds, $30,000; government tax (four per 
cent on earnings), $6,953.26; rental paid 
to the Jamaica Light and Power Com- 
pany, $10,000, making a total of $46,- 
953.26, leaving a net surplus of $57,- 
086.83. Gross earnings show an increase 
of $33,069.19, or 19.94 per cent over 1906. 
Of this $15,677.46 is for tramways, $15,- 
665.20 for lighting, $1,726.53 miscella- 
neous. 

Several changes in the board of directors 
were announced. S. H. Ewing becomes 
vice-president in place of Robert Lindsay, 
and Lieutenant-Colonel Jeffrey H. Bur- 
land and John Fair have heen elected to 
fill vacancies. The board is now composed 
as follows: James Hutchinson, president: 
S. H. Ewing, vice-president; Jeffrey H. 
Burland, John Fair, the Hon. David Mc- 
Keen, G. M. Webster and H. R. Oughtred. 


INTERNATIONAL TRACTION COMPANY. 

The annual report of the International 
Traction Company, of Buffalo, N. Y., for 
the year ended December 31, 1907, shows 
gross earnings of $5,444,070, as against 
$5,024,298 in 1906. Expenses, taxes and 
depreciation amounted to $3,652,602, as 
against $3,146,273 in 1906. Charges 
amounted to $1,480,208, as against $1,- 
413,172. The surplus was $312,260, as 
against $464,853. The surplus account is 
equal to 2.1 per cent on the $15,000,000 
capital stock. 

The service afforded to the public dur- 
ing the year was considerably improved 
over that of the previous year. The car 
mileage was increased 1,779,790 miles, an 
equivalent of nine per cent. During the 
year $525,327 was expended for repaving, 
relaying tracks with heavy rails, etc., and 
$865,578 for additions to equipment, track 
and buildings. These expenditures were 
charged, respectively, to the fund for de- 
preciation and to capital account. 
policy of appropriating a fund for depre- 
ciation was continued during 1907. 


ELECTRIC STORAGE BATTERY COMPANY. 

The annual report of the Electric Stor- 
age Battery Company, Philadelphia, Pa., 
for the year ended December 31,.,1907, 
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_ shows gross earnings of $1,075,226, 


against $1,331,799 in 1906. Operating 
expenses were $387,021, against $401,092, 
The net income was $688,205, against 
$930,707. The other income was $133 - 
069, making the total net income $821. 
274, Dividends were charged off amount- 
ing to $812,450, leaving the net surplus 
$8,824. The total surplus is now $3,669,- 
B27. 

At the annual meeting of the company, 
held in Camden, N. J., on March 18, 
Alexander C. Humphries, of New York; 
Francis E. Bond, of E. B. Smith & Con- 
pany, and D. Windsor were elected di- 
rectors to succeed H. P. Whitney, H. H. 
Vreeland and Thomas Dolan, resigned. 
Other directors were re-elected. 


BELL TELEPHONE COMPANY OF BUFFAL. | 


The annual report of the Bell Tele- 
phone Company, of Buffalo, N. Y., for 
the year ended December 31, 1907, shows 
gross earnings of $1,709,679, as against 
$1,573,547 in 1906. Expenses were $1, 
072,710, as against $1,001,924. Divi- 


` dends were $474,414, against $435,600, 


leaving a balance of $162,555, against 
$136,023. There was charged to deprecia- 
tion $162,555, leaving no surplus. The 
net earnings were equal to 7.8 per cent on 
the $8,122,700 capital stock. At the end 
of the year there were 54,575 stations, as 
against 52,870 in 1906. | 
— 0M 


Ithaca Section American 
Institute of. Electrical 
| Engineers. 

At a meeting of the Ithaca section of 
the American Institute of Electrical En- 
gineers, held February 21 at Cornell Uni- 
versity, Dr. C. P. Steinmetz’s paper on 
“Electrical Engineering Education” was 
read and discussed, and the students gavè 
the results of their own experience 12 
class work. 


Following the formal part of the meet- ` 


ing an informal smoker was held in the 
offices of the electrical engineering de 
partment. | 

On March 6 a profitable discussion fol- 
lowed the presentation of the following 
papers : | 

“The Non-Synchronous Generator M 
Central Station and Other Work,” by 
W. L. Waters, abstracted by H. W. Smith. 

“Some Developments in Synchronous 
Converters,” by Charles W. Stone, ab- 
stracted by H. L. Sharp. 

“Some Features of Railway Converter 
Design and Operation,” by J. E. Wood- 
bridge;yabstracted by E. J. Mcllraith. 
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March 28, 1908 


American Electrochemical 

| Society. 

The spring meeting of the American 
Klectrochemical Society will be held on 
April 30, May 1 and 2. The headquarters 
and the meeting place for April 30 will 
be at the Hotel Ten Eyck, Albany, N. Y. 
On that day there will be a meeting at 
10.30 a. M. for reading and discussing 
papers, followed at 2 P. m. by a business 
meeting and presentation of papers. At 
8 P. M. there will be a smoker in the café 
of the hotel. On May 1 a meeting will be 
held in the morning at ten o’clock in the 
lecture room of Union College, Schenec- 
tady, with experimental demonstra- 
tions, an illustrated lecture, and the read- 
ing and discussion of papers. At 1 P. M. 
lunch will be given at the General Elec- 
tric Company’s works, and from 2 to 6 
P. M. the plant will be thrown open for 
inspection by the society. At 7.30 P. M. 
the return trip to Albany will be begun, 
followed by an informal dinner at the 
Hotel Ten Eyck. On May 2 a meeting 
will be held at 9.30 a. M. at the Rens- 
selaer Polytechnic Institute, Troy, for the 
reading and: discussion of papers. There 
will be a lunch at 1 P. m. at the Rens- 
selaer Inn, and at 2 P. Įm. visits to points 
of interest in and around Troy will be 
made, and a trolley ride to Saratoga, 
which will conclude the meeting. 

The rates for hotel accommodations on 
the European plan are from $2 to $2.50 
for single rooms without bath, $3 to $41 
with a bath. Double rooms for two with- 
out bath, $3 to $3.50; with bath, $4 to $5. 

The following papers have been prom- 
ised for this meeting, and others are ex- 
pected : 

“Corrosion of Iron from the Electro- 
chemical Standpoint,” presidential ad- 
dress, by C. F. Burgess. 

“The Electrochemistry of Light,” by 
Dr. Wilder T. Bancroft. 

“Conduction in Electrolytes,’ by L. 
Kahlenberg. 

“Mercury Cathodes in Nitric Acid So- 
lutions,” by J. A. Wilkinson. 

“Copper Anodes in Chloride Solutions,” 
by Paul Dushman. 

“The Potential of the Nickel Elec- 
trode,” by E. P. Schoch. 

‘Solubility Determinations in Aqueous 
Alcoholic Solutions,” by A. Seidell. 

“Industrial Applications of Alumi- 
num,” by E. Blough. 

“Power for Electrochemical 
tries,” by J. Meyer. 

“Electrical Conductivity of Graphite,” 
by W. Acheson Smith. 

“Distillation of Turpentine in an Elec- 
tric Furnace,” by F. S. Snyder. 
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“Mathematics of the Induction Fur- 
nace,” by E. F. Roeber. 

“The Synthesis of Hydrocyanie Acid in 
the Electric Furnace,” by R. S. Hutton. 

Besides the above, papers are promised 
from the following, but the titles are not 
yet to hand: Professor Charles E. Mun- 
roe, Professor G. A. Hulett, Professor 
H. T. Barnes and Mr. A. D. Little. 


ne 
The Minnesota Electrical 
Association. 

The first annual convention of the Min- 
nesota Electrical Association was held at 
the Nicollet Hotel, Minneapolis, Minn., 
on February 28 and 29. The convention 
was called to order by the temporary chair- 
man, A. H. Lane, of Glencoe. A discus- 
sion of the various objects and rules which 
should be embodied in the constitution and 
by-laws was held, and the subject of state 
regulation of central stations by means of 


either the State Railroad and Warchouse 
Commission or a separate commission was 
taken up. It was the sense of the meeting 
that a separate commission was prefer- 
able. 

The constitution and by-laws adopted 
establish two grades of membership. Any 
central station in the state of Minnesota 
and superintendents of municipally owned 
plants are eligible to active membership. 
All electrical and consulting engineers, 
jobbers and manufacturers of electrical 
apparatus are eligible to associate mem- 
bership. Only active members shall be 
entitled to vote, the vote of an active mem- 
ber being cast by its authorized delegate. 
The annual dues will be $5, and the first 
year’s dues will cover the initiation fee. 

The following officers were elected: 
President, W. R. Putnam, Red Wing; 
first vice-president, A. H. Lane, Glencoe; 
second vice-president, L. Peterson, Thief 
River Falls; secretary-treasurer, Ludwig 
Kemper, Albert Lea; members of the ex- 
ecutive board, A. Wagner, New Ulm; 
R. E. Brown, Mankato; J. C. Gordon, 
Little Falls. 

The annual convention will be held dur- 


ing the third week of March of each year. 


— l 


Mexican Telephone Enter- 
prise. 


A company is being formed with a cap- 
ital of $1,000,000 Mexican ($500,000 
American) to develop long-distance and 
wireless telephony between Mexico City 
and the port of Vera Cruz. The company 
is being organized through the efforts of 
Lic. Francisco Alfaro, who represents 
capitalists of London, England. The 
concession has been obtained by Manuel 
S. de Corbera and Engineer J. Sitzen- 
statter, and covers a period of fifty years 
and includes the building of lines between 
various towns intermediate between Vera 
Cruz and the capital. Some of the under- 
ground work has already. been done in 
the port of Vera Cruz. The wireless part 
of the concession will be developed later, 
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and the concessionaires are now devoting 
their attention to the stringing of wires 
between towns and the laying of addi- 
tional cables in Vera Cruz. 
—_—-o--— 
Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
March 31 for the following electrical sup- 
plies : 500 cross-arms, 4,400 feet steel- 
enameled conduit, 3,400 fuses, miscella- 
neous electrical supplies, for delivery at 
Annapolis, Md.; 9,000 feet conductor, 
miscellaneous electrical supplies, 100 
pounds rubber tape, and 3,185 feet insu- 
lated wire, for delivery at Charleston, 


S. C.; eighteen motors and 20,000 feet in- 


sulated wire, for delivery at Brooklyn, 
Ni. 

The department will open bids on April 
14 for 21,800 feet single conductor and 
miscellaneous electrical supplies, for de- 
livery at Puget Sound, Wash., and for one 
ten-horse-power motor for delivery at 
Mare Island, Cal. 

— ee 
General Electric Company Re- 
ceives Orders. 

The volume of new business booked 
by the General Electric Company is 
at the rate of $10,000,000, against a low 
point in December of not exceeding $30,- 
000,000 per annum. February was a 
rather poor month and did not show the 
comparative improvement over January 
orders which January showed over the 
December results. Several good-sized or- 
ders have been received this month which 
have brought the present rate of new 
business up to $40,000,000 per annum. 
The New York Central has ordered 
twelve new electric locomotives from the 
company. ‘They will be of the “6,000” 
type now in use. The bodies will be built 
by the American Locomotive Company. 
The Interborough Rapid Transit Com- 
pany has given the company an order for 
the electrical equipment of 125 cars, 

a 
Civil Service Examinations 
for New York State and 
County Service. 

The State Civil Service Commission 
will hold examinations on April 18, 1908, 
for the following positions: Assistant to 
chief engineer, Public Service Commis- 
sion, First District, $3,000; assistant civil 
engineer, state engineers department, 
$5 to $6 a day; civil engineering drafts- 
man, $4 to $5 a day; inspector of con- 
duits, Public Service Commission, First 
District, $1,200; mechanical engineer, 
Public Service Commission, Second Dis- 
trict, $1,200. The last day for filing ap- 
plications for these positions is April 11. 
Full information and application forms 
for any of these examinations may be ob- 
tained by addressing Charles S. Fowler, 
chief examiner of, the commission, at Al- 
bany,y NY. 
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Annual Report of the Ameri- 
can Telephone and Tele- 
graph Company. 

The annual report of the American 
Telephone and Telegraph Company for 
the year ended December 31, 1907, shows 

the following results: 


Profitss.54 40 ss scacu cues $23,479,290.10 . 
Interests sive tvwicawnwes 7,209,902 .16 
Balance................. 16,269 387 .94 
Dividends paid.......... 10,943,644. 00 
Carried to reserve....... 3,500,000 .00 


Carried to surplus....... 1,825,748.94 
The following were the corresponding 
8 p 


figures for the year 1906 : 


Pront aecaieaii $17.857,687.37 
Interest ooreo rotine 4,886,750.61 
Balance.............0005 12,970,936 .76 


Dividends paid.......... 
Carried to reserve....... 
Carried to surplus....... 


10,195, 233.50 
1,773,736 .62 
1,001 966.64 


Business showed a constant gain during 
the year, with 3,839,000 stations connect- 
ed, with a total of 8,610,592 miles of wire. 
There were 5,997,000,000 exchange and 
toll calls for the year. During the past 
eight years $351,835,655 has been added 
to construction, this item amounting to 
$52,921,400 for 1907. For maintenance 
and reconstruction $36,626,667 was ex- 
pended, applied out of revenue. The total 
amount of maintenance and reconstruction 
charged against revenue for the last five 
years was over $147,000,000. Continuing 
the report, President Theodore N. Vail 
says: 

“The amount contributed oT the Amer- 
ican Telephone and Telegraph Company 
in 1907 by way of investment in its own 
long-distance plant ($1,285,000), in real 
estate ($585,485), and in the purchase of 
stock and bonds and in advances to its 
operating companies ($29,952,000), was 
in all $31,822,485, an addition of about 
ten per cent to its entire investment up 
to January 1, 1907. 

“The associated operating companies of 
the United States (not including the 
American Telephone and Telegraph Com- 
pany) commenced the year with rather an 
abnormal indebtedness. Measures were at 
once taken to bring this within the normal 
limits of current operations. This has 
been done and the obligations of those 
companies to other than the American 
Telephone and Telegraph Company de- 
creased for the year $21,000,000, while 
the cash on hand increased at the same 
time $1,500,000—a net improvement in 
such liabilities of $22,500,000. 

“During the year the Western Electric 
Company decreased its indebtedness 
$9,400,000 and increased its cash $1,150,- 
000, making a net improvement of $10,- 
550,000 for that company. 

“The total improvement of our asso- 
ciate operating and manufacturing com- 
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panies in the United States was $33,050,- 
000, bringing the current and floating 
indebtedness of all the associated com- 
panies well within the limits of current 
operations. 

“The Western Electric Company de- 
sired to extend its relations with our 
company and the associated companies, 
and to cover with its operations the entire 
telephonic field, whether connected with 
the Bell system or not. 

“To this end contracts have been made 
with most of the Bell companies, and the 
contract between our company and the 
Western Electric Company has been mod- 
ified in respect to the sale of telephones 
and telephonic apparatus. 

“The business of the year 1907, con- 
sidering the unusual conditions and the 
large contraction in business, was fairly 
satisfactory, if taken alone by itself. 
When taken in connection with the over- 
stock from 1906, and the amount of mer- 
chandise and material on hand or in 
process at the beginning of the year, it 
shows very small profit. 

“Marketable goods and merchandise on 
hand at the end of the year 1907 were 
inventoried at $2,000,000 less than cost, 
and concessions in prices to the amount 
of $335,000 were made. 

“At the end of the year cash and cash 
assets exceeded the payables by about 
eighteen per cent. The quick assets, in- 
cluding merchandise, exceeded the pay- 
ables more than two to one. The plant 
stands on the books at about $12,000,000, 
which is fifty-one per cent of the actual 
cost, 

“During the year an issue of bonds to 
the amount of $15,000,000 was author- 
ized, which will be used when conditions 
are favorable to provide additional work- 
ing capital if needed. 

“A proposition was made by our com- 
pany to purchase the outstanding share 
capital of the Western Electric Company 
at a price agreed upon with some repre- 
sentative shareholders as fair and equita- 
ble. Over 30,000 shares have accepted the 
offer, making the total holdings of our 
company over 120,000 out of 150,000 
shares. 

“Attention has been given to the oper- 
ating expenses with a view to bringing 
them down to the lowest economy con- 
sistent with the highest efficiency. 

“In spite of increase in wages and the 
continuance of the same high standard of 
maintenance which has always prevailed, 
the ratio of expense to gross revenue has 
decreased so that the net revenue shows 
a gratifying improvement. 

“Early in the year, anticipating’ the 
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possibility of an uncertain financial con- 
dition, your directors authorized an offer 
of 219,252 shares of capital stock to the 
existing shareholders, at the ratio of one 
share to each six shares then held. Of 


this issue all but 9,486 shares were sub- 


scribed for and taken. 

“With this issue there are now out- 
standing 1,525,280 shares of capital stock 
distributed among 23,469 shareholders, an 
increase of 5,275 over January 1, 1907, 
being an average of sixty-five shares each. 

“It will be interesting to note that 
1,312,502 of these shares are held by 
23,453 shareholders, an average of less 
than fifty-six each, the balance, 212,778, 
being held by sixteen shareholders of 5,000 
or over shares each—an average of 13,298 
each. More than three-quarters of the 
entire share capital is held in New Eng- 
land. 

“The policy of our company in the past 
has been to lease telephones, and to allow 
the Western Electric Company to sell only 
apparatus to our licensees. Believing that 
the best interests of all would be advanced 
by the general use of standard telephonic 
apparatus, after consultation with, and 
with the approval of, our associated and 
licensed companies, we authorized the 
Western Electric Company to sell both 
telephones and telephonic apparatus to all 
applicants.” 


COMPARATIVE STATEMENT OF EARNINGS 
AND EXPENSES. 


Earnings: 1906. 1907. 
Dividends. ..... .cccecescees $10,281,487.60 $11,805, 166.81 
Interest and other revenue 

from associated and li- a 
censed companies........ 6.477.154.78 — 9,307,083.72 
Telephone traffic (net) SRTA 2,705,138.05 3.901, ‘653.83 
Real estate...........cceeee 67,296.29 162, 228 49 
Other sources............6- 178,126.84 483,500.31 
$19, 709,158.56 $25,601,671. 

EXpenges........ccceeeeucuves 1,851,466.19 2,130,381. 16 

Net earnings..........sseeee: $17,857,697.37 $23,470, 200.10 

Deduct interest .. .......... 4,886, 750.61 7.209 S02. 16 

"812,970.986.76 $16,260,987. 

Dividends paid............66. 10,195,233.50 10,943.64.) 

Balance...........seeeeee: . $2, 775,708.26 Ea 825, 7M 
Carried to reserve ........... $1,773.736.62 san 
Carried to surplus........... 1,001,966.64 1,825,743. 
$2,775, 703.26 ` 5,395,748. 
ANNUAL EARNINGS AND DIVIDENDS. 
1900-1907. 
Y Net Dividends Added to Added to 
eat Revenue. Paid. Reserves. Surplus. 

1900 casas $5.486.058 $4,078,60 $987,258 Aaa 

1901........ 7.398.286 5,050,024 1,877,651 SOGN 

1002 ecaakas 7,845,272 6,584,404 522.247 Fa 

190B......4. 10,561,665 8,619,151 788140 1.21 

1904. ....00. 11,275,702 9,799,117 586,149 bo. 

1W05. 0006. 034, 9,866,355 1,748,295 1424. 

1906... 12,970,937 10,195,288 1,773,787 101M 

1907... 1b, 269,888 10,948,044 1,825,. 


The officers of the American Telephone 
and Telegraph Company are: Theodore 
N. Vail, president; Edward J. Hall, vice- 
president; Thomas Sherwin, vice-presl- 
dent; Charles P. Ware, vice-president; 
William. R. Dfiyer, treasurer; Charles 
Eustis Hubbard, secretary. 
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THE ELECTROLYTIC COPPER-REFIN- 
ING INDUSTRY. 


BY JOHN B. O. KERSHAW, F.I.C. 


The large and important industry by 
which copper is refined electrolytically 
was founded in 1869, for in that year 
Mr. James Elkington started a small re- 
finery at Pembrey, in South Wales. The 
output of the Pembrey refinery was only 
slight, namely, fifteen hundredweights per 
day, or 250 tons per year. The process 
was, however, a success, and between the 
years 1870 and 1880 several other small 
refineries using the electrolytic method 
were started in England, France and Ger- 
many, the most important of these being 
that of Messrs. Bolton & Sons at Frog- 
hall, in Staffordshire, and the Nord- 
deutsche Affinerie, at Hamburg. The 
growth of the next decade was more rapid 
as the rise of the electrical engineering 
industry created a demand for electrolytic 
copper, and the industry was started in 
the United States by the Balbach Com- 
pany, at Newark, N. J., and by the Bal- 
timore Smelting and Rolling Company, 
at Baltimore, Md. In 1890 the total out- 
put of electrolytic copper was estimated 
to amount to 30,000 tons, a considerable 
advance when compared with the Pem- 
brey output of 1869 and 1870. Since 
1890 the industry has undergone enor- 
mous expansion, chiefly in America. The 
process and methods employed are similar 
to those used by James Elkington in his 
small refinery at Pembrey in 1869, but 
the magnitude and capacity of the works 
has been multiplied many hundred fold. 
The aggregate annual output of electro- 
lytic copper by all countries is to-day 
estimated at 400,000 tons, or more than 


one-half the raw copper production of the 


world. 

This remarkable growth of the indus- 
try has occurred chiefly in recent years, 
the capacity and output of the eleven 
American refineries, which contribute 
eighty-six per cent of the total produc- 
tion, having been doubled within the last 
seven years. 

The number of electrolytic refinerics 
now operating in the different countries 
of the world are given below: 


America (United States and 


Canada).................- 11 86 52 } of total 
United Kingdom........... 6 8.8% f output. 
Germany ..............008: 9 
France... code sauces 4 
Russia........... oh S oat ise 2 
Austria-Hupngary........... 2 
JOpan....... cece eee ween. om 

Total.......... 36 


When one considers the nature of the 
electrolytic refining process, these figures 
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are rendered more remarkable. If a small 
current of electricity be passed for fifteen 
minutes between two electrodes of pure 
copper, suspended in a glass beaker con- 
taining a solution of copper sulphate and 
a little free acid, no visible transport of 
copper from anode to cathode occurs, but 
if the electrodes be washed, dried and 
weighed before and after the experiment, 
a slight change in weight will be found. 
Copper has, in fact, been dissolved at the 
anode and deposited at the cathode by 
the action of the current, and if the mo- 
lecular structure of the electrolyte could 
be rendered visible to the eye a steady 
drift of minutest copper particles or 
“ions” from anode to cathode would have 
been seen. 

When raw copper, as, for example, that 
known in the trade as “blister copper,” is 
substituted for the pure copper at the 
anode, the same action occurs, but in this 
case the impurities of the raw copper do 
not pass into solution, but collect upon 
the surface of the anode, and finally fall 
to the bottom of the beaker as a precipi- 
tate or sludge. 

Now, one cubic inch of copper con- 
tains, roughly, 60,000 million million of 
these “ions,” and the number of separate 


- “ions” required to form one ton of copper 


is inconceivably greater than this. Yet 
this method of purifying copper, particle 
by particle, is now applied to more than 
one-half the copper production of the 
world, and a method that would appear to 
be fitted only for the chemist’s laboratory 
is carried out in works of enormous mag- 
nitude and extent. 

Changes have occurred in minor details 
of the process since it was first worked 
industrially at Pembrey in 1869, but these 
changes have not affected the principles 
of the process, and Titus Ulke, in his 
recently published monograph upon “Elec- 
trolytic Copper Refining,” states that 
“James Elkington’s process and apparatus 
were well conceived and needed but little 
improvement to bring them up to present 
standards.” The chief changes have been, 
in fact, in the size of the vats used and 
in the substitution wherever possible of 
machines for hand labor. At Pembrey 
cylindrical earthenware vessels thirty- 
three inches in height and seventeen 
inches in diameter were employed. Each 
of these pots contained, when fully 
charged, four cathodes and six anodes. 

The solution of copper sulphate passed 
from one to the other of these vessels by 
siphons, a hundred pots being placed in 
series on a terraced floor, in order that 
gravity might effect the circulation re- 
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quired without artificial aid. The elec- 
trodes of each pot were connected in paral- 
lel, the pots themselves in series. In the 
modern refineries the pots have given 


place to rectangular wooden vats, lead 


lined and measuring up to nine feet in 
length by three feet in width. Pumps are 
employed to circulate the electrolyte. The 
number of electrodes in a single vat has 
been increased to forty or sixty, and the 


weight of anode metal per vat may now 


amount to six and one-half tons. 

The anodes and cathodes in each vat 
are generally connected in parallel, and 
the vats are still worked in series, but the 
number of vats in one set has been in- 
creased from 100 up to 250 or more, in 
order to permit the use of electrical cur- 
rents of higher electromotive force. The 
anodes are now cast with lugs, by which 
they are supported upon two bus-bars run- 
ning along each side of the vat. The 
cathodes are thin sheets of pure copper 
obtained by electrodeposition in special 
vats. They are provided with devices to 
prevent buckling and are supported by 
hooks from rods running transversely 
across the vat, and supported at the ends 
by two negative bus-bars, placed .at a 
higher level than the positive bus-bars. 
The charging and discharging of the vats 
are effected by traveling cranes, which 
lift the whole of the electrodes in or out 
in one operation. The system of electrical 
connection just described is known ag the 
“multiple” or Tofern system in America, 
but another one, known as the “series” 
or Hayden system, is employed in two 
modern. refineries. In this system only 
the two end electrodes in each vat are 
connected to the current leads, the whole 
of the intermediate electrodes being sup- 
ported on insulating blocks. 

As a result, the current passes from one 
end of the vat to the other through the 
electrolyte and through the intermediate 
or “secondary” electrodes, and while cop- 
per is dissolved from the one face it is 
deposited on the other of each of these 
secondary electrodes. 

The current density used in electrolytic 
refining varies from thirteen up to forty 
amperes per square foot. Owing to the 
large amount of copper locked up in the 
refining vats when the process is conduct- 
ed on a large scale, there is every in- 
centive to use a high-current density and 
to obtain a quick turn-over of the copper. 
But a high-current density entails work- 
ing with a higher electromotive force, and 
this involves greater risks and losses from 
short circuits in the vats and elsewhere. 

The nature and amount of the impuri- 
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tics present in the anode copper also regu- 
lates, to some extent, the current density 
that may be safely employed, since with 
a large percentage of impurities there is 
risk of depositing these at the cathode 
when very rapid deposition of the copper 
is attempted. The maximum current 
density which can be employed under or- 
dinary conditions of work is forty am- 
peres per square foot, and as a rule the 
modern refineries are worked with half 
this amperage. Close attention is needed 
to the temperature and the physical and 
chemical characteristics of the electrolyte, 
in order to keep the electrolytic refining 
process in satisfactory operation, and in 
the best-managed modern refineries con- 
stant testing of the solution in the vats 
for temperature, electrical resistance, 
acidity and copper is carried out by men 
specially trained for this work. Electrical 
devices for drawing attention to increased 
electromotive force and short circuits are 
also now being employed with success in 
vat management. 

Anode casting machines are the latest 
mechanical appliances adopted in Amer- 
ica for facilitating the heavy work in a 
copper refinery, and by means of these 
the labor costs have been greatly reduced. 
An ordinary furnace is generally employed 
with these machines, but at the new Ta- 
coma refinery a revolving furnace con- 
structed on the model of the black-ash 
revolving furnace used in the Le Blanc 
alkali industry is employed for melting 
the anode metal, and the anodes are cast 
by pouring the molten metal on to a series 
of movable trays and molds. On the 
chemical side the only improvement of 
recent years has been the addition of a 
slight amount of hydrochloric acid to the 
electrolyte in each vat. This precipitates 
as chloride any silver present in solution, 
and reduces the losses of this metal. 

The “slimes” which collect on the floor 
of the vats contain the whole of the silver 
and gold of the raw copper, and are of 
considerable value. They are removed 
from the vats each time the electrodes are 
changed, and are heated with sulphuric 
acid to dissolve copper. The insoluble 
residue is then separated from the copper 
sulphate solution by filtration. The mud 
finally is thoroughly washed, and is then 
made into flat cakes by pressure. The 
silver and gold are extracted from this 
dried cake by metallurgical and chemical 
parting methods. The American refiner- 
ies owe their rapid growth very largely to 
the value of these impurities of the raw 
copper. Ulke has estimated that over 
27 000,000 ounces of silver and 346,020 
ounces of gold are recovered annually from 


. gate capacity is 600 kilowatts. 
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the slimes of the United States copper 
refineries; and this signifies that the im- 
purities of the raw copper pay many times 
over for the cost of the refining operation 
here. The ores of copper mined in Eu- 
rope and the United Kingdom do not 
carry such large amounts of the precious 
metals, and it is due to this fact, and to 
the moderate extent of the development 
of the copper-mining industry in Europe, 
that the European copper refineries are 
now far behind the American refineries in 
capacity and output. 

The following are brief descriptions of 
the plant in the more notable English and 
American refineries: 

T. BOLTON & SONS’ REFINERIES AT FROG- 
HALL, IN STAFFORDSHIRE, AND AT 
WIDNES, IN LANCASHIRE.? 

The electric current for the refinery at 
Froghall is provided by eight dynamos, 
each rated at seventy-five kilowatts and 
generating 1,500 amperes at fifty volts. 
The plant is steam driven, and the aggre- 
The 550 
depositing vats at Froghall are wooden 
tanks four feet by two and one-half feet 
by three and one-half feet deep, and lined 
with lead. Each vat when fully charged 
contains nineteen electrodes, arranged on 
the multiple system and from sixty to 
seventy vats are worked in series. The 
anodes are cast from blister copper ob- 
tained from the smelting works at Widnes, 
owned by the same firm, and are allowed 
to remain in the vats for six weeks. Un- 
der normal conditions of work four pounds 
of copper are deposited in each vat per 
hour. The electrolytic copper produced 
at Frovhall is chiefly used in the wire 
works at Oakmoor, established in 1783, 
and owned by the same firm. The maxi- 
mum producing capacity of this refinery 
is 8,100 tons per annum. 

The refinery at Widnes is a branch of 
the smelting works known as the Mersey 
Copper Works. The electric current is 
supphed by four Elwell-Parker dynamos, 
rope driven, each of seventy-five kilowatts’ 
capacity, and generating 1,500 amperes 
at fifty volts. The vats are of the same 
dimensions as at Froghall, and each con- 
tains ten anodes and nine cathodes when 
fully charged. A current density of ten 
amperes per square foot is said to be used 
at the refinery. The maximum capacity 
of the Widnes refinery is 4,200 tons of 
refined copper per annum, but no figures 
for the actual output have been published 
since 1897, and in February, 1907, the 
smelting works and refinery suffered great 
damage by fire. 


1The details are drawn in many cases from Ulke's 
monograph, already referred to. 


Vol. 52—No. 13 


THE ELLIOT METAL COMPANY’S REFINERY 
AT PEMBREY, SOUTH WALES. 

The present refinery at Pembrey is 
owned by Elliots Metal Company, of 
Birmingham and Burry Port, and has 
been much enlarged since the early days 
of the industry. The generating plant 
has a total capacity of 385 kilowatts, and 
1,065 vats are installed. Anodes twenty- 
four inches long by ten inches wide are 
used, each faced by two cathodes twenty- 
four inches by four inches wide. The 
method of work connecting the elec- 
trodes in parallel and the vats in series 
is still that introduced by James Elking- 
ton in 1869. A current density of ten 
amperes per square foot with an electro- 
motive force of 0.30 volt is said to be em- 
ployed. 

The maximum output, according to 
Ulke, is 130 tons per week, or 6,500 tons 
per year. It is interesting to note that 
the output of these works had been in- 
creased from 250 to 1,000 tons per annum 
before the works were transferred to 
Messrs. Elhot’s Metal Company. 

TILE BALBACIL SMELTING AND REFINING 

COMPANY REFINERY. 

This refinery is situated at Newark, 
N. J., and is the oldest of the United 
States refineries, having been established 
in 1882-83. The present output is at the 
rate of forty-five short tons per day, or 
16,000 tons per year. 

The power plant is steam driven, and 
consists of one 300-kilowatt and two 125- 
kilowatt generating units. The 300-kilo- 
watt generator supplies 4,300 amperes at 
seventy volts. The refinery is equipped 
with 440 vats, each containing, when 
charged, forty electrodes arranged on the 
multiple system. The anodes are thirty- 
six inches in length by twenty-four inches 
wide and measure one and one-quarter 
inches in thickness. Each weighs from 
300 to 400 pounds. 

The cathodes measure thirty-six by 
twenty-four inches. The current density 
employed at this refinery is sixteen to 
seventeen amperes per square foot. The 
anodes are cast im a plant which com- 
bines Walker’s standard casting apparatus 
with a special tilting mold, designed by 
Thum. The anode when cast and par- 
tially cooled is tipped off the latter on to 
a moving platform immersed in water. 
and is carried by the latter to the vat 
house without any handling by the oper- 
ator. 

TILE BOSTON & MONTANA COPPER AND 
SILVER MINING COMPANY REFINERY. 
This refinery is one of the few in the 

United States operated by water power, 4 

fifty-foot head, of water bemg obtained 
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by damming the river in the neighbor- 
hood of the Great Falls smelting works 
of this company in Montana. A twin 


turbine is connected directly to two 810- — 


kilowatt generators, and under normal 
conditions of running these produce each 
9,000 amperes at 180 volts. ‘The refinery 
is equipped with 324 vats, each nine and 
three-quarters feet in length by two and 
one-third feet wide by three and three- 
quarters feet deep. Each vat contains, 
when fully charged, twenty anodes and 
twenty cathodes arranged on the multiple 
system, the anodes being cast from two 
and one-half to three inches in thickness 
and weighing each over 600 pounds. A 
fully charged vat at this refinery there- 
fore contains nearly six tons of copper. 
A current density of thirty to forty am- 
peres per square foot is employed, and a 
vat is worked off in eighteen days. ‘Phe 
vats are operated in three sets of 10, 
with an electromotive force per vat of 
0.60 volt. The output of copper by this 
refinery is about seventy-five tons per day, 
or 27,000 tons per year. 

THK ANACONDA MINING COMPANY'S RE- 

FINERY. 

This refinery, is the only other large 
refinery in the United States, located in 
the western districts close to the mines, 
and unlike the Great Falls refinery it is 
steam driven. 

The generating plant comprises nine 
dynamos of various types and sizes, with 
an aggregate capacity of 2,320 kilowatts. 
The two vat houses contain 1,430 vats, 
each eight feet in length by four feet in 
width and depth. When fully charged 
cach vat contains 156 electrodes arranged 
in a double row along the length of the 
vat. Each anode measures twenty-four 
inches by thirty-two inches by fourteen 
inches in thickness and weighs 230 pounds. 
A fully charged vat at this refinery con- 
tains, therefore, nearly eight tons of 
anode copper; and assuming 1,200 vats 
are kept constantly at work, the value of 
the copper present in the vats at the Ana- 
conda refinery must approach $4,000,000. 
The anodes and cathodes are arranged in 
the vats on the multiple system, and 200 
vats are worked in series, with an electro- 
motive force per vat of 0.30 volt and a 
current density of ten to twenty amperes 
per square foot. ‘The maximum capacity 
of the plant is stated by Ulke to be 20 
tons per day, or 72,000 tons per annum. 

In recent years the output has been 
only from eighty-five to 115 tons per day, 
cqual to 33,000 tons per annum, and owing 
to the high cost of fuel and labor in the 
West, the Anaconda company is now re- 
ported to be sending its blister copper to 
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the eastern refineries for the final refin- 
ing operation, and the Anaconda refinery 
is reported to have been shut down. 


THE UNITED METALS SMELTING COMPANY'S 
REFINERY AT PERTH AMBOY, N. J. 


This refinery, Known as the Raritan 
Copper Works, is the largest in the United 
States, and has a maximum capacity of 
200 short tons of refined copper per day, 
equivalent to an output of 72,000 tons per 
annum. The Raritan refinery is depend- 
ent upon steam power, and is provided 
with five 600-kilowatt generating sets, 
each delivering 4,500 amperes at 135 
volts. The vat house is of enormous ex- 
tent and covers 13,300 square vards. It 
contains 1,600 depositing vats, each eight 
feet long by two feet wide by three feet 
deep. Each vat, when fully charged, con- 
tains twenty-two anodes and twenty-three 
cathodes arranged on the multiple sys- 
tem. The anodes weigh 400 pounds and 
are worked off in about forty-three davs. 
The circulation of the electrolyte is pro- 
vided for by grouping the vats in units 
of 200 and by providing a solution well 
and pump for each unit. The cathodes 
are thin sheets of pure copper made by 
clectrodeposition in special “stripping” 
vats, of which the Raritan works has 180. 
The charging and discharging of the vats 
is effected by four traveling cranes, which 
run the entire length of the building. 
The copper sulphate solution is main- 
tained at a mean temperature of 120 de- 
grees Fahrenheit by means of steam-coils 
in the wells. The main conductors carry 
a current of 4.000 amperes, and this gives 
a current density of fifteen amperes per 
square foot of cathode surface. The 
anode casting plant consists of four fifty- 
ton furnaces provided with the usual 
mechanical casting appliances, and work- 
ing in conjunction with specially designed 
convevers removing the still hot 
anodes to special cars. 

A plant for treatment of the slimes and 


for 


recovery of the silver in the form of bars 
990 fine is attached to the copper refinery. 
The output of the precious metals by the 
Raritan refinery (which employs blister 
copper from all of the western mines as 
raw material) is 8,000 to 10,000 ounces 
of silver and 175 to 200 ounces of gold 
per day. 

The latest erected refinery in the United 
States is located about six miles from the 
city of Tacoma, Wash., on the shores of 
Puget Sound, on the Pacific Coast, and is 
designed for treatment of the raw copper 
obtained from the ores of British Colum- 
bia, Alaska, California and Mexico. The 
refinery is operated by water-power, about 
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2,000 horse-power being obtained by long- 
distance transmission at 40,000 volts’ 
pressure, from the generating station at 
Electron, in Washington County. The 
furnace for casting the anodes is of the 
rotary type and is fired with oil fuel. The 
anodes are of small size and average 125 
pounds only in weight. The average 
daily output of the refinery is thirty-six 
tons, equivalent to 13,000 tons per year. 
—___«-@—____. 

Dividend Payments in Stock. 

The Public Service Commission of the 
Second District, State of New York, has 
rendered an opinion that it is not lawful 
for electric corporations to issue stock in 
payment of dividends, inasmuch as such 
is not one of the purposes enumerated in 
Section 69 for which this use of stock may 
be made. ‘The decision was made in the 
matter of the application of the Babylon 
Electric Light Company, of Babylon, Long 
Island, which asked for authority to issue 
capital stock to the amount of $60,000. 
The application was denied so far as the 
issuing of stock to the amount of $30,000 
as dividends upon the existing capital 
stuck is concerned. The company was 
given leave to present further proof as 
to the necessity of issuing the additional 
$30,000 which the application asked for, 
and which was to be used in extensions 
and improvements to the plant. The pres- 
ent capital is $15,000. The company has 
had a prosperous existence, and the ap- 
plication claims that the present cash value 
of the assets is $09,048.50. Dividends 
have been declared each year from 1892, 
varying from two per cent to nine ‘per 
cent, the last four years the dividend 
being nine per cent. 

The opinion, written by Chairman Ste- 
vens, states that it may be assumed that 
the stock dividend in this case would have 
been lawful prior to the enactment of 
the Public Service Commission law, but 
Section 69 of the law now specifies that 
any authorizations must be necessary for 
the acquisition of property, for construc- 
tion, completion, extension or improve- 
ment of the plant or distributing system, 
for the improvement or maintenance of its 
service, or for the discharge or lawful re- 
funding of its obligations; and the law 
requires that the commission shall state 
in its order that, in its opinion, the 
amount of capital to be secured by the 
issue of stock is reasonably required for 
one of the said purposes of the corpora- 
tion. For this reason the stock dividend 
is now not permitted by law. 
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EXPERIMENTAL DETERMINATION OF 
THE LOSSES IN POLE-SHOES, DUE 
TO ARMATURE TEETH.' 


BY THOMAS F. WALL AND STANLEY P. 
SMITH. 


Among the sources of loss in dynamo- 
electric machinery there is one which may, 
under certain conditions, become abnor- 
mally large. This is the loss due to the 
pulsations of the flux set up in the pole- 
shoe by the movement of the armature 
teeth across the pole-face. Owing to the 
scarcity of experimental data, the extent 
of this loss is difficult to estimate; and it 
is of importance to know under what cir- 
cumstances it is desirable to use specia! 
devices—such as laminated pole-shoes— 
for diminishing this loss, and so improv- 
ing the efficiency. 

The way in which these losses arise can 
be understood from the following: The 
flux density at any point on the pole-face 
will vary according to the position of the 
armature teeth relative to that point; 
consequently, as the teeth move across the 
pole-face, the flux in the shoe will pulsate. 
The magnitude of these pulsations de- 
pends chiefly on the value of the mean 
flux density over the whole pole surface, 
and on the relation between the slot open- 
ing and the air-gap. The electromotive 
forces set up by the flux pulsations pro- 
duce corresponding eddy currents, and 
these, in turn, tend to damp out the fluc- 
tuations. The damping action is mainly 
dependent on the frequency of the pulsa- 
tions, the thickness of the laminations 
(if any), and the nature and temperature 
of the iron. Further, the presence of a 
current in the armature has a large in- 
fluence on these losses, due to its distort- 
ing effect on the field and its correspond- 
ing effect on the magnitude of the flux 
pulsations. 

It is such complications as these which 
render the calculation of the eddy current 
losses in pole-shoes difficult. Under the 
assumption that the flux pulsates accord- 
ing to a sine law, the calculation of these 
losses has been carried out by Potier and 
Riidenberg. The formula,? as obtained 
by them, is as follows: 

100 v 1.5 


2 
Wy = C4 (4,—1) 4, Bit ee 
1 
10 watts per sq. dem. of pole surface ; 
where 
C = constant. 


t, = tooth-pitch in centimetres at arma- 
ture circumference. 


3 Abstract of a paper read recently petore! the Institu- 
tion of Electrical Engineers of Great Brita 


3 Industrie Électrique, 1905, p. 85; Elektrotechnische 
Zeitschrift, 1905, p. 181. 
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k, = ratio of the magnetic permeance 
of the air-gap of’ a smooth armature to 
that of a slotted armature.’ 

B: = mean flux density in air-gap. 

v = peripheral speed of armature in 
metres per second. 

The flux pulsations are probably not 
sinusoidal, however,? and have, conse- 
quently, a larger form factor than a sine 
curve, whence it is to be expected that 
the above theoretical formula would give 
results less than those obtained by experi- 
ment. It will be presently seen that this 
is actually the case. 

The only previous experimental work in 
this connection appears to have been done 
in the same laboratories (Karlsruhe), 
where the authors’ experiments were car- 
ried out. This was undertaken by Mr. 
Dexheimer, with apparatus designed by 
Professor E. Arnold, in whose book a 
summary of the results is given.’ 


— — —-:— Flux distribution when A and B have like polarity. 
—— ee Flax distribution when A and E have unlike polarity. 


Fia. 1.—DIAGRAM OF EXPERIMENTAL 
MACHINE. 


In this research the measurements were 
made as follows: The air-gap was made 
so large that no losses due to eddy cur- 
rents were present in the pole-shoe, and 
the power thus required to drive the ma- 
chine was accurately measured by means 
of a spring dynamometer. Then, with the 
same flux density and a decreased air-gap, 
the increase of power supplicd was taken 
as equal to the losses in the pole-shoe due 
to the fluctuations of the flux, caused by 
the armature teeth. Thus, by keeping the 
gap constant, and using successively mass- 
ive and laminated pole-shoes, the increase 
of the losses would be given by the differ- 
ence of the readings, while the absolute 
losses in each case could be found from 
the power required to drive the machine. 

From a series of experiments made in 
this way the following empirical formula 
was deduced : 

We=C4(m—1) 4B to fant" 

60 
i E Arnoia, Die E E vol. i, second edi- 


2G. W. Worrall and T. F. Wall, oa aa Institution of 
Electrical Engineers, vol. xxxvii, 1907, p. 148. 


— 


3 Arnold, Die Gleichstrommaschine, vol. i, second edl- 
tion, p. 648. 
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10-" watts per sq. dem. of pole surface; 
where 

C = constant. 

Z = number of armature teeth. 

n = speed in revolutions per minute, 
and other symbols as before. 

The chief difference between this em- 
pirical formula and the above theoretical 
formula is that the indices of B, and n 
are higher in the former than in the 
latter. 

Turning now to the experiments made 
by the authors. A description of the 
method has already appeared', where the 
results of some preliminary tests were also 
given. The machine used for obtaining 
those results was the same as that used 
by Mr. Dexheimer in his experiments; 
but this machine was not well adapted to 
the measurement of these losses by the 
method devised by the authors. Hence 
the experiments have been repeated and 
extended under more favorable conditions, 
and the results thus obtained are given 
below. 

The experiments are based on the as- 
sumption that the whole of the energy 
loss, caused by the pulsating flux, is dis- 
sipated as heat, and the method consists 
in measuring the heat thus dissipated. 
This was done by determining the amount 
of energy—supplied from an external and 
measurable source—that must be expend- 
ed in order to obtain the same conditions 
of heating as when the actual losses are 
present. In other words, the heating due 
to eddy currents is imitated by artificial 
heating. It was of the highest impor- 
tance, therefore, to make certain that all 
other forms of heating were identical in 
the two cases. This was done as follows: 

The experimental machine was a five- 
horse-power dynamo with commutating 
poles, and had four main poles. Two of 
the main poles, which were diametrically 
opposite, were used for the production of 
the flux, the other two along with all the 
commutating poles being removed. The 
experimental pole-shoe was specially de 
signed for these experiments. This was 
made of massive wrought iron and 80 
arranged that the gap could be varied at 
will. The experimental pole is denoted by 
C in Fig 1, while A and B represent the 
main poles. Suppose now that A and B 
are excited in such a way that A becomes 
an N pole and BanS pole. The flux will 
then pass directly from A to B and the 
experimental pole C will be free from 
flux, provided the magnet system is sym- 
metrical with regard to it. Under these 
conditions, therefore, no eddy currents 


1 Electrician; vol.vil, p..568: 
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will be induced in the experimental pole- 
shoe. Suppose now that the current in 
one of the exciting coils be reversed, the 
poles A and B will then have the same 
polarity, and the pole C will now form a 
return path for the flux issuing from A 
and B; further, while A and B have large 
pole-shoes in comparison with C, it is at 
once obvious that the flux density in the 
experimental pole-shoe may be made to 
assume high values. And experiment 
proved that the experimental pole-shoe, 
when the main poles were of unlike polar- 
ity, can, for all practical purposes, be re- 
garded as being free from flux. 

In both the above cases, however, the 
heating due to the exciting current in A 
and B is precisely the same, provided the 
current is kept constant throughout. It 
will thus be seen that when A and B have 
unlike polarity, the heat in the pole-shoe 
C is solely due to the heating of the ma- 
chine; while when A and B have like 
polarity, the heating of the pole-shoe C 
will be due to exactly the same causes as 
before, together with the additional heat- 
ing caused by the eddies and hysteresis 
produced by the flux pulsations in the 
shoe. 

In passing, it may be pointed out that 
the iron losses in the armature will clearly 
not be the same when A and B have like 
polarity as when they have unlike polarity, 
and this might have an effect on the tem- 
perature of the pole-shoe. By measuring 
the resistance of the armature winding, 
however, it was found that its temperature 
was practically the same in the two cases, 
consequently its effect on the heating of 
the pole system was constant. 

Hence it may justly be concluded that 
the difference of temperature of the pole- 
shoe in the two cases ig due to, and is 
therefore a measure of, the losses caused 
by the pulsations of the flux‘in the shoe. 

The experiment, therefore, resolves it- 
self into finding out to what dissipation 
of energy this temperature difference cor- 
responds, This was done as follows: In 
the experimental pole-shoe, Fig. 2, slots 
were cut, and in these slots resistance 
coils were laid. Each slot contained two 
coils, Which could be connected non-in- 
ductively in series or parallel, as desired, 
Further, since the plane of the coils was 
a the pole-face, any possi- 
ae o 5 o the current in the resist- 
bent, eating) coils, which may have 
drea was in the worst 
might vies is Producing any effect which 
alc a i ni results when it was de- 
ea at the shoe artificially. When 

poles were of opposite polarity, 


possible 


ELECTRICAL REVIEW 


and consequently no flux wenb through 
the experimental pole, current was sent 
through these coils, and, by suitably ad- 
justing this current, it was possible to 
make the temperature of the shoe the 
same as that produced by the eddy cur- 
rents when the main poles had the same 
polarity and the flux went through the 
experimental pole. When this quality of 
temperature was reached, the power sup- 
plied to the heating coils was measured, 
and this power was then taken as equal 
to the loss of energy produced by the flux 
pulsations—an assumption which the 
authors now proceed to justify. 

From the drawing in Fig. 2 it will be 
seen that the resistance coils are com- 
pletely embedded in the pole-shoe, so that 
all the heat developed by these coils must 
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Fig. 2.—THt EXPERIMENTAL POLE-SHOE. 


(Dimensions in Centimetres. ) 


be absorbed by the pole-shoe, to be after- 
ward dissipated from its surface. In com- 
paring the losses given by the present 
experiments with those given in the pre- 
liminary report referred to above, it may 
be mentioned that in the latter case the 
heating coils projected bevond the ends 
of the pole-shoe. This, coupled with the 
fact that the slot-openings were exceed- 
ingly wide in that case, may largely ac- 
count for the fact that the losses were 
greater than those in the present experi- 
ments. To prevent as much as possible 
a transfer of heat the pole-shoe was in- 
sulated froin its core by a sheet of mica. 
The temperature of the pole-shoe was 
measured by means of thermo-couples, 
balanced on a potentiometer. There were 
five thermo-couples in all—shown by A, 
B, C, D and E in Fig. 2. These were 
made by simply soldering copper wires on 
the shoe at these points, while an iron 
wire soldered to the shoe served as a coni? 
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mon terminal to all the couples. In this 
way it was possible to explore the tem- 
perature distribution over the whole shoe, 
both when it was heated by the losses and 
when it was heated artificially. This was 
important, since the validity of the equiv- 
alence of the artificial heating to the heat- 
ing by the eddy losses depends chiefly on 
the distribution of the temperature being 
the same in the two cases. 

Before any readings were taken, the 
machine was always allowed to run long 
enough for the temperature to reach an 
approximately steady state. The time 
taken for it to warm up varied from three 
to five hours, depending chiefly on the 
strength of the current in the exciting 
coils. 

The order of each experiment was as 
follows: The machine was allowed to 
warm up with flux (and therefore eddy 
currents) in the experimental pole-shoe, 
then, after attaining a steady temperature, 
the electromotive forces of the thermo- 
couples were balanced. After this the 
current in one of the exciting coils was 
reversed and at the same time artificial 
heating was applied by means of the re- 
sistance coils; then, after one to two hours, 
the temperature would have again become 
steady, and the thermo-couples could be 
balanced. This had to be repeated, by 
varying the heating current in the resist- 
ance coils, until sufficient points were ob- 
tained for drawing a curve containing the 
point corresponding to the potentiometer 
readings with flux in the pole-shoe (see 
exainple in experiments A). 

EXPERIMENTS A. 

The first series of experiments was 
made to find the law connecting the eddy 
losses in the pole-shoe with the flux den- 
sity. ‘These losses were measured for vari- 
ous flux densities, and in each case re- 
duced to the “losses per square decimetre 
of pole-shoe face” in watts. 

Air-gap constant 4 = 1.9 mm. 


Experiments A ~ Speed constant n = B80, 
l Armature current = 0. 


These values are shown plotted in Fig. 3, 
the points being found by interpolation 
of the potentiometer readings, and the 
equation for the curve is 

W, = k B,*' watts per sq. dem. 
where k is a constant. 

If these losses are calculated from 
Potiers or Riidenberg’s theoretical for- 
mula, they will be found to be considerably 
lower than the above. Further, those ob- 
tained by Dexheimer’s experimental for- 
mula are also Jess than those given in 
Fig. 3. 

EXPERIMENTS B. 

This @cries_of experiments was devoted 

to finding the relation between the pulsa- 
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tion losses in the pole-shoe and the speed 
of the armature. 

The several points were obtained in the 
same way as the points in the previous 
series of experiments, except that in the 
present case the only variable was the 
speed. 


Air-gap constant d = 1.9 mm. 
Experiments B < Flux density constant B; = 5,800. 
Armature current = 0. 


3 ə 


Wurt toss per 2q. dem. of pole face. 
Q 
> 


2 


u 1000-2000 3000 4000-5000 6000 7000 «800 900 
Induction densily in gap in lines per sy, em. 


Fie. 3.—Curve SHowi1ne RELATION BETWEEN 
Losses IN PoLeE-SHOE AND FLUX DENSITY 
IN AIR-GAP. 


The data obtained are plotted in Fig. 4. 
The equation of this curve is 


W, =e (4% ) 5 watts per dcm.’, 


where Z = number of armature 
teeth = 53, 

n = speed in revolutions per minute, 
and k is a constant. 
EXPERIMENTS C. 

The object of this series of experiments 
was to find the effect of the ratio of tlie 
length of the air-gap to the slot-opening 
on the eddy current losses in the pole- 
shoes. To keep the flux constant while 
the gap was varied the following device 
was used. The exciting current in the 
field coils was kept constant throughout, 
and the gap was varied by inserting pieces 
of cardboard between the pole-shoe and 
the pole-core. By this means both the 
magnetomotive force and the reluctance 
of the magnetic circuit (neglecting any 
alteration in the leakage coefficient 
brought about by the above change) were 
kept constant, consequently the flux must 
remain constant. That this was actually 
the case was confirmed by the ballistic 
galvanometer. In this way it was possi- 
ble to change the effective gap, i ¢., the 
distance between the armature core and 
the pole-shoe, without having to take a 
magnetization curve in each case, 

The gap was thus varied from about 
six. millimetres to a mean value of 1.5 
millimetres, but it was found that the 
lasses were imperceptible when the gap 
was greater than about four millimetres. 
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j S constant n = 900. 
Experiments C ux density constant B; = 6,000. 
( Armature current = 0. 


It is not of much interest, however, to 
know how the losses vary with the length 
of the air-gap without at the same time 
knowing the relation to the opening of 
the slot. and the width of the tooth; for 
upon this relation the losses depend, as 
expressed by the coefficient k, quoted in 
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Losses IN PoLE - SHOE AND SPEED OF 
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the formulz in the early part of the paper. 
The dimensions of the teeth were: Width, 
ten millimetres; depth, twenty-six milli- 
metres; width of slot, 7.2 millimetres. 
The diameter of the armature was 290 
millimetres, while Fig. 5 is plotted from 
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the readings obtained reduced to watts 
per square decimetre of pole-face. The 
equation of this curve is 


p p 
W, = (175) watts per dcm.*; 
where 
(, = tooth-piteh at armature circum- 
ference, 
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z, = tooth-width at armature circum- 
ference, 

t — 2, = slot-opening at armature 
circumference, | 


5 = mean length of air-gap (measured 
in same units at ¢, and z,), 

and k = a constant. 

An idea of the magnitude of the heat- 
ing may be gained from the fact that, 
with the smallest gap (1.5 millimetres), 
it became impossible to hold the hand on 
the experimental pole-shoe after the ma- 
chine had been running a few minutes. 

EXPERIMENTS D. 

All the previous experiments were car- 
ried out when the machine was running 
without current in the armature. It is 
also of importance, however, to know what 
effect the load has on the eddy losses set 
up in the pole-shoes by the fluctuations 
in the field caused by the teeth. 

The current was sent through the arma- 
ture as follows: When running without 
flux in the experimental pole the machine 
was driven by a motor, and current was 
simply passed through the armature from 
an external source. The armature being 
wave-wound, with the brushes at ninety 
degrees (geometrical) apart, no electro- 
motive force, of course, was induced be- 
tween the brushes due to the rotation of 
the armature in the field, so that the 
armature winding acted simply as an 
ohmic resistance. When running with 
flux in the experimental pole-shoe the ma- 
chine ran as a motor, and was loaded un- 
til the same current flowed in the arma- 
ture, as in the previous case. The excit- 
ing- current was maintained constant 
throughout. 

The results obtained as plotied in Fig. 
6 show how the eddy losses in the pole- 
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Fig 6.—CuRVE SHOWING RELATION BETWEEN 
LossEs 1N PoLE-SHOE AND LOAD CURRENT. 


shoe inerease as the load increases, which 
is what might have been predicted on ac- 
count of the distortion of the field. 
Experiments D 1 Air-gap constant d = By 4,200. 
Speed constant n = 600. 
The readings given by the thermo- 
couples in this series of experiments show 
clearly the distortion of the field under 


the pole-shoe by the fact that one of the 
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pole tips (C) becomes much hotter than 
the other (E). When artificial heating 
was applied the distribution of tempera- 
ture differed in no way from that in the 
previous experiments, in which no arma- 
ture current was present. 

CONCLUSIONS. 

Summarizing the results given by the 
` above experiments, the following equation 
is obtained for the losses in pole-shoes 
due to eddy currents induced by the pul- 
sations in the field set up by the armature 
teeth: 


"E 7 217 Z nN! 
woe) 


10-" watts per sq. dcm. of pole surface ; 

where 

k =a constant depending on the iron, ete., 
= 0.046 in the present case. 

Far more can be learned from the 
curves directly, however, than from such 
an equation, which can be nothing further 
than a comparison. Moreover, it is much 
better to know how to avoid these losses 
than how to calculate them, and to this 
end the above curves form a compara- 
tively safe guide. Undoubtedly the most 
important of them all is the curve show- 
ing the relation between the losses and 
the ratio of the slot-opening to the length 
of the air-gap (Fig. 5). This curve— 
which was taken for a fairly high flux 
density in the gap (6,000) and a mod- 
erately high speed (900)—shows that, 
provided the ratio _Slot-opening_ does not 

air-gap 
exceed 1.5, the losses in the shoe are 
Practically zero. Even when this ratio is 
as high as 1.8, the eddy losses are only 
some three watts, and probably the de- 
signer’s practical rule of keeping this 
Tatio below two can be accepted as about 
right. At any rate, this may safely be 
taken as the limit at which it is necessary 
to discard solid pole-shoes in favor of 
laminated. In other words, unless the 


: t,—z 
gap is very small (i. e., “ 5 ` very large), 


or the flux density is very great, or the 
speed is very high, the use of laminated 
shoes is not necessary, for the small in- 
crease thereby gained in efficiency does 


not compensate for the increased cost of 
construction. 
— o 


Present Steam-Turbine Devel- 
opment — One-and-One-Quar- 
ter-Miliion-Horse-Power 
Mark Passed. 

That the steam turbine is not losing 
ground in its rapid introduction into all 
classes of power service is evidenced by 
the aggregate turbine business of the 
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Westinghouse Machine Company at the 
beginning of the year, classified according 
to industries. This shows a summary of 
640,700 kilowatts, or 930,000 brake horse- 
power. This output is distributed among 
282 plants (3,298 brake horse-power per 
plant) and 193 machines averaging 1,886 
brake horse-power per machine. 

In addition to this output there were 
at that time under construction at East 
Pittsburg 148 machines. These bring the 
grand total of the turbine business of this 
company up to the figure of 864,300 kilo- 
watts, or 1,253,000 brake horse-power, so 
that the one-and-one-quarter-million-horse- 
power mark has been passed in the opera- 
tions of the Westinghouse companies alone. 

The rapid advancement in steam rail- 
roading, textile mills and mining may be 
noted. Although there are comparatively 
few railroad electrification plants vet in- 
stalled, their capacity is large—11,670 
kilowatts per plant. In paper and textiles 
there are twenty-seven plants, aggregating 
20,700 kilowatts, or 767 kilowatts per 
plant. Nineteen mining properties have 
adopted turbo-electrie drive. Thus, while 
the most fruitful field for the turbine in 


the early days of its development was in 


electric traction and electric lighting work, 
its field has greatly broadened out into the 
general industries, until to-day nearly 
fifteen per cent of the total represents 
manufactures, as against thirty-four per 
cent electric lighting and fifty-one per cent 
in traction. That this result has been 
achieved with practically one type of tur- 
bine is a creditable reflection upon its 
fundamental design. An idea of the size 
to which modern central stations have 
erown is furnished by the fact that nearly 
thirty-five per cent of the total capacity 
tested is contained in stations of over 
10,000 kilowatts’ capacity. A decade ago, 
at the beginning of the turbine business, 
stations of this size were few and far 
between. To-day most large cities can 
boast of at least one, if not several, stations 
of this capacity. 

In this connection some data on the 
development of the Parsons type turbine 
for marine work in Europe is of particu- 
lar interest. Sir William Matthews, in 
his recent presidential address before the 
British Institute of Civil Engineers, cited 
the following facts: 

“In the middle of the present year 
(1907) there were in service sixty-one 
steamships fitted with Parsons turbines, 
and sixty-five vessels under construction 
to be furnished with them. The total 
horse-power of these ships approached 
1.400,000, Of this, about forty-two per 
cent was in merchant vessels and vachts 
and fifty-eight per cent in warships. In 
new ships of the Royal Navy, reciprocating 
engines have given place to turbines.” 
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Ohio Independent Telephone 
Association. 

The annual convention of the Ohio 
Independent Telephone Association was 
held at the Hartman Hotel, Columbus, 
Ohio, on Thursday, March 19. 

An address of welcome on behalf of the 
city was made by Assistant City Solicitor 
Weinland, and on behalf of the Columbus 
Board of Trade by Secretary J. Y. Bas- 
sell. Response to the welcome addresses 
was made by W. Gilbert Thompson. Frank 
L. Beam, president, presided. 

During the morning reports of officers 
and committees were read and committees 
were appointed. During the afternoon 
addresses were made, problems of the tele- 
phone business discussed, and officers for 
the ensuing year elected. The feature of 
the evening was the banquet. E. O. Ran- 
dall responded to “Ohio”;, Dr. W. O. 
Thompson, “The New Citizen”; Dr. 
Charles S. Howe, “Industrial Education” ; 
Cyrus Huling, “What Are We Here For?” 
and W. F. Laubach, “The Fathers Have 
Eaten Sour Grapes.” 

Old officers re-elected were: Frank I, 
Beam, president: W. O. Welsheimer, sec- 
retary; Ralph Reamer, treasurer. The 
vice-presidents are selected at district 
meetings. 

Delegates to the national convention 
elected were: J. E. Bousch, Cleveland ; 
W. F. Laubach, Akron; A. J. Hess, Sid- 
nev; G. H. Metheany, Lima; II. DL. Beatty, 


Ravenna: James S. Brailey, Jr., Toledo; 


Kk. L. Barber, Wauseon; Frank L. Beam, 
Mt. Vernon; Judge Lewis Brucker, Mans- 
field: W. R. Fee, Portsmouth: L. M. Flesh, 
Piqua: James B. Hoge, Cleveland; W. 
Hyde, Warren; ©. L. Jones, Athens; G. R. 
Johnston, Columbus; J. Mallahan, Ot- 
tawa; C. IT. Marvin, Urbana; R. M. Me- 
Laughlin, Carrollton: C. Y. McVey, Cleve- 
land; S. B. Rankin, S. Charleston; H. P. 
Swisher, Newark, and G. P. Thorpe, Wil- 
mington. 

The alternates are: Charles Henlein, 
Bridgeport: T. H. Thedieck, Sidney; F. A. 
Knapp, Bellevue; H. Hildebrandt, Wash- 
ington Court House: D. 0. O'Dell, Spring- 
field; C. C. Heller, Beaver Dam; J. G. 
Steinkamp, Elmore; G. Adams, Millers- 
burg; H. M. Allen, Troy; J. Babst, Crest- 
line; W. H. Bowron, Caldwell; E. I. Coen, 
Vermilion; Charles Duncan, Chillicothe: 
D. H. Fuler, Clyde; A. V. Hageman, 
Lorain; N. Liggett, Marysville; J. Mc- 
Dowell, Ironton; G. E. Nungester, Celina; 
W. A. Norton, Kenton; J. F. Smith, 
Cadiz; ©. L. Spangler, Bryan; $. B. 
Ward, Mansficht; ©. D.Young, Delaware. 
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ELECTRIC POWER AND LIGHTING IN 
A DYNAMITE PLANT. 


BY WARREN AIKENS. 


In the manufacture of dynamite and 
other high explosives, electricity, which, 
in the form of ‘lightning, was formerly 
so much dreaded, has come to play a very 
important part; and particularly is this 
true where, to the apparatus ordinarily 
needed, is added the necessity of operat- 
ing a refrigerating plant. 

The illustration printed herewith shows 
two motor-driven machines installed in 
the cooling plant of a large dynamite fac- 
tory located not far from the equator, 
where, owing to the high temperature of 
the surrounding atmosphere during twelve 
to fifteen hours of the day, it is essential 
to make use of artificial cooling. These 
units consist of two fifty-ton Hercules 
machines, of the “beam” type, with am- 
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tanks to each box and others carry the 
water away. By means of a suitable ar- 
rangement a positive counter-current cir- 
culation of brine and water is obtainable. 


There are also pipe connections between 


the cooling boxes and the nitrating 
houses “A” and “B” supplied by water 
tank No. 1 and “C” and “D” for tank 
No. 2. Two acid-cooling buildings, the 
purpose of which is also explained below, 
are served by brine tank No. 3. This 
circulating system is maintained partly 
by gravity and partly by the use of motor- 
driven centrifugal pumps, which illus- 
trates another application of electric cur- 
rent in the operation of the plant. 

To understand the remainder we will 
follow out, briefly, the process commonly 
used in manufacturing dynamite, omit- 
ting reference to certain special features 
which have no bearing on the general 
subject of this article. 


Nitrat. 
Meuse © 


Ne. Brin e 
Tank 
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large earthenware tap in the bottom of 
the lead vessel is opened, and the liquid 
flows by gravity to the next unit of the 
system, viz., the separator, which is on 
a lower level. Here it fills to about two- 
thirds capacity a lead tank fitted with 
glass windows, through which a watch 
may be kept upon the process of separa- 
tion. This merely means purifying the 
nitroglycerine from the residue of waste 
acids resulting from the chemical change 
above alluded to, which are allowed to 
flow away to the second separator, where 
any nitroglycerine that they may contain 
is precipitated after a more considerable 
interval. 

The nitroglycerine passes to another 
tank, where it is thoroughly rinsed in 
water containing an alkali to neutralize 
any acid which may remain. Here a 
motor-driven compressor is also used to 
force air through a perforated coil in the 
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LAYOUT OF REFRIGERATING SYSTEM OF DYNAMITE PLANT. 


monia condensers, driven by belts from 
specially wound adjustable-speed induc- 
tion motors, designed for operation on 
three-phase, fifty-cycle alternating cur- 
rent, at a pressure of 440 volts. 

Owing to the secrecy maintained at this 
plant, the writer is not authorized to make 
use of a complete diagram showing the 
lavout; but the accompanying sketch will 
show the part played by refrigeration and 
electrically operated compressors in the 
nitrating and cleansing processes. Am- 
monia from the motor-driven machines is 
piped to three different brine tanks desig- 
nated on the diagram as Nos. 1, 2 and 3. 
the first two of ‘which, each fourteen feet 
by fourteen feet by twenty-five feet and 
containing no less than 8,400 lineal feet 
of heavy ammonia piping, are installed in 
connection with cooling boxes for water; 
the use of these will be explained later 
on. Six-inch pipes lead from the water 


Nitroglycerol, the explosive component 
of dynamite, is a heavy oily liquid, usually 
made by adding glycerine to a mixture 
of sulphuric and nitric acids of great 
strength. These acids, after being cooled 
and mixed, are put in a lead vessel, which 
is kept at low temperature by a stream of 
water (cooled as above described) contin- 
ually passing through coils in the interior 
of the nitrating vessel, and the glycerine 
is gradually introduced in a fine spray 
from above. The acids are forced up from 
the mixing tank either by an electrically 
propelled centrifugal pump having vanes 
of acid-resisting bronze (lead piping being 
used in all cases) or by means of com- 
pressed air supplied from a motor-driven 
compressor, which also furnishes air for 
agitating the mixture in the nitrating 
tank. The pump is not ordinarily needed. 

Nitration of the glycerine having been 
effected, in about forty minutes’ time, a 


bottom of the tank and thus agitate the 
washing mixture. 

Following this first cleansing the nitro- 
glycerine is sent to the filter house, which 
is again on a lower level and consists of 
a much larger building, where several 
charges can be washed at one time. The 
glycerine flows into a Jead-lined tank and 
is covered with water, which is kept in a 
state of agitation by compressed air, the 
water being changed several times during 
the process. Then the charge is passed 
to another tank and filtered twice through 
flannel, thereby removing the last traces 
of dirt or scum. 

Following this operation, the product 
is tested, and should any impurities he 
shown to remain, the cleansing is carried 
on still further; but if a satisfactory sam- 
ple is secured the nitroglycerine is allowed 
to stand for a day or more and then con- 
veyed through a pipe to the “danger” zone 
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for mixing with kieselguhr or other ab- 
sorbent, according to the grade of dyna- 
mite produced. 

Crude kieselguhr, a species of silicious 
marl originally found in Germany, con- 
tains from fifteen to thirty-five per cent 
or more of water and organic matter, and 
before being used in the manufacture of 
dynamite it is first calcined in an elec- 
trically operated roasting and drying 
plant, then crushed between motor-driven 
rolls, and finally sifted, care being taken 
thereafter that it does not again absorb 
moisture, as even one-half of one per cent 
will have a deleterious effect in the dyna- 
mite made from it. 

Both the nitroglycerine and kieselguhr, 
being ready for use, are mixed in lead- 
lined tanks in the proportion of three to 
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one, the glycerine being weighed out into 
rubber buckets and poured on the guhr. 
The resultant product is then mixed by 
hand, well rubbed between the palms and 
sieved, when it is ready to be put up in 
cartridges. This is a very simple process 
which need not here be described, involv- 
ing merely a lever press, with a native 
man or woman to operate it and two boys 
or girls to wrap the cartridges as they are 
squeezed out of the cylinder. The wrap- 
ping used is merely parchment paper. 
Every few minutes the cartridges are col- 
lected by a boy who makes the rounds of 
the huts where they are prepared (each 
press bein in a separate building care- 
fully isolated from the others) and taken 
to the packing room for final disposition. 

It will be observed by the reader that 
along the route which the ingredients 
travel motors are used in pumping, crush- 
ing, drying and agitating, as well as for 
the operation of the cooling machinery, 
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and this is done to a greater extent than 
we have indicated, for the reason that 
our space forbids going into the various 
refinements of the process. For example, 
the waste acids are treated in separators 
E and F, and a residue of nitroglycerine 
recovered by the increased use of air sup- 
plied from a compressor. Here is shown 
one of the principal advantages of electric 
drive, for the operation of small motor- 
driven compressors at the numerous scat- 
tered places where air is needed obviates 
the necessity of long lines of additional 
piping leading from a large central com- 
pressor and avoids loss in transmission. 
Furthermore, the system is more econom- 
ical of power and lends itself readily to 
distance control. In fact, throughout a 
plant of this kind, where the buildings are 
small, scattered and in- 
evitably located in “areas” 
widely separated, owing to 
the explosive or combus- 
tible nature of the ma- 
terials used, ‘electric mo- 
tors are, by all odds, the 
best media of applying 
pressure or turning move- 
ment wherever needed. 
Moreover, the use of in- 
duction motors, which 
have no sliding contacts 
and are free from spark- 
ing, flashing and burning, 
eliminates hazard to a 
marked degree. Without 
them the relatively un- 
economical application of 
compressed air, supplied 
from a distance, would be 
the only alternative along the route taken 
by the glycerine and acids, some idea of 
the aggregate length of which may be 
gathered from the sketch above referred 
to. 

Of equal, if not greater importance, is 
the advantage of electric lighting; for 
some of the processes have to be carefully 
watched, by night as well as day, and the 
use of gas or oil would be suicidal. Of 
course, there are safety lamps, but in the 
hands of careless operatives these can not 
be trusted. 

About the central power-house, which 
contains an alternating-current generator 
driven by a steam engine, motors are used 
for operating coal crushers, conveyers, 
etc., the same as elsewhere, and motors 
installed in various parts of the yards 
serve a number of purposes, none of which 
is worth special mention. 

A feature of the plant which may, how- 
ever, be dwelt upon briefly is the fact 
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that the reciprocal relation existing be- 
tween power production and refrigeration 
has, as the writer understands, been very 
nicely worked out here in connection with 
the cooling system, so that the latter costs 
very little compared to tha quantity of 
electric current which it consumes. The 
reason for this may be readily seen after 
reading an article on “Refrigeration and 
Power-Plant Practice,” which appeared in 
the issue of this journal for December 28, 
1907. In tropical or semi-tropical coun- 
tries the subject is one well worth con- 
sideration by owners or projectors of power 
plants of any kind; for there refrigeration 
can be most profitably secured “as a by- 
product.” 

While the foregoing runs very little into 
detail, enough has probably been said to 
show the advantage of using electricity 
to the fullest extent possible in connection 
with the manufacture of dynamite or 
other high explosives. Gun-cotton might 
afford an even better illustration, and 
tonite, cordite, axite, ballistite or gela- 
tine compounds of various kinds have each 
their peculiar claims upon a system of 
mechanical operation which is both effi- 
cient and safe. 

—— 0 


The Consumption of Elec- 

tricity in London. 

United States Consul-General Robert J. 
Wynne, in a recent report, gives a brief 
summary of supply and consumption of 
electricity in the city of London, Eng- 
land. This report deals only with those 
companies and the municipal plants with- 
in the metropolitan police district. The 
total output of electrical energy was 
87,000,000 kilowatt-hours by the munic- 
ipal authorities and 213,000,000 kilowatt- 
hours by the private companies. The 
municipal authorities charged 2.6 cents 
per kilowatt-hour for power and heating, 
7.34 cents for private lighting and 3.7 
cents for public lighting. The average 
recerpts for all purposes were at the rate 
of 5.126 cents per kilowatt-hour. The 
rates charged by the private companies 
were 2.9 cents per kilowatt-hour for power 
and heating, 7.66 cents for private light- 
ing and 3.24 cents for public lighting. 
Average receipts were at the rate of 6.06 
cents per kilowatt-hour. These figures 
show that the average rate of charge for 
the municipal supply is less than that of 
the private supply, but the report of the 
British Board of Trade, which has com- 
piled these figures, gives nothing to show 
the financial stability of the various un- 
dertakings. The lowest rate charged is 
that of the West Ham municipal plant, 
the rate being 1.9 cents for power, 5.4 
cents for private lighting and 2.78 cents 
for public lighting. The average price 
received for all the supply was 2.96 cents 
per kilowatt-hour. 


The Hopkinson Test Applied to a 
Single Dynamo. 

A description is given here of a method 
of applving the Hopkinson test to a single 
dynamo, which has been worked out by 
A. Kolben. This is applicable to paral- 
lel-wound armatures without equalizing 
connections, and when the number of 
poles is divisible by four. The method 
consists in applying to one pair of 
brushes, diametrically opposed, current 
drawn from a storage battery, the other 
pair of brushes being short-circuited 
through an ammeter. Then one pair of 
adjacent poles is slightly weakened and 
the other strengthened so as to maintain 
the normal total flux through the ma- 
chine. This causes half to act as a motor 
and the other as a generator, the losses 
only being supplied by the storage bat- 
teries. Another arrangement is to main- 
tain the two opposite poles of similar sign 
of the same strength; then to strengthen 
one of the remaining poles, weakening the 
other. If the latter pole be in a vertical 
plane, the difference in magnetic pull on 
the armature will be practically com- 
pensated for by the weight of the arma- 
ture, provided the stronger pole be at the 
top. With this arrangement, also, there 
should he no distortion at the two poles 
having normal strength; but since not all 
of the current set up by the generator 
section passes through the brushes, the 
commutator losses will be slightly differ- 
ent from those under normal operation. 
When tested in this way it will be found 
that the generator brushes operate more 
satisfactorily than the motor brushes, and 
to prevent sparking it may be advisable 
to shift all the brushes backward slightly. 
—Abstracted from the Electrical Engu 
neer (London), March 6. 
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Pneumatic Brush Gear and Carbon 
Brushes for Direct-Current 
Turbo-Generators. 

The commutator and its auxiliaries pre- 
sent the most serious difficultics in the 
design of successful direct-current gencer- 
ators for steam-turbine speeds. The 
former part of the equipment has been 
made fairly satisfactory by the addition 
of shrink rings, which give it the necessarv 
mechanical strength, but reduce the ef- 
fective surface and introduce a possibility 
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of arcing from brush to ring. This ad- 
vance in design has left the brush prob- 
lem as the most serious one for these gen- 
erators, and has led to the adoption of 
copper brushes almost entirely, because 
the carbon brushes vibrate too violently 
at high speeds. Copper brushes not only 
wear the commutator severely, but are not 
so good for commutating, due to their 
low resistance. To overcome these diff- 
culties, a new type of brush-holder has 
been designed by the Morgan Crucible 
Company, of London, one of the principal 
British manufacturers of carbon brushes. 
In this it was thought to do away with 
the vibration of the carbon brush by 
forcing it against the commutator by 
means of compressed air instead of by a 
weight or springs. In this way sufficient 
pressure may be secured, while the parts 
remain light and able to follow the com- 
mutator without vibration. The rigging 
consists of fixed sleeves into which the 
brushes are slipped and thus held in posi- 
tion. These holders need not. be adjust- 
able, but set once for all when’ special 
commutating poles or windings are pro- 
vided. The brush is pressed up against 
the commutator by means of a_ piston 
sliding in a evlinder and fitted with a 
rubber bag so as to avoid all leakage. A 
porcelain tip insulates the piston rod from 
the top of the brush. The current is car- 
ried from the latter by means of flexible 
connections fastened to a copper cap 
pressed over the brush. Air is supplied 
to the brush evlinder through the rod 
which holds the brush-holders, this being 
hollow. Air pressure is maintained by 
means of small air accumulators or weight- 
ed evlinders, a foot-pump being provided 
to make up the leakage. This tvpe of 
brush-holder has heen used on a dynamo 
delivering 1.800 amperes at 110 volts, 
3.300 revolutions a minute, the peripheral 
speed of the commutator being 7.860 fect 
a minute. It is said that this machine 
has been running night and day for a 
vear, frequently delivering 2,000 amperes 
without anv sparking. The commutator 
runs at a low temperature, in spite of the 
fact that it is not ventilated. A similar 
brush equipment was placed on a turbo- 
generator in the Aldershot Camp station 
a vear ago. This is a 250-kilowatt gener- 
ator running at 2,200 revolutions a min- 


Vol. 52—No. 13 


ute. The machine is not provided with 
a compensated winding or interpoles, so 
in this case it was necessary to provide 
means for shifting the brushes.—4Ab- 
stracted from the Electrician (London), 


March 6. 
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Lithium in Radioactive Minerals. 


The famous experiment described by 
Sir William Ramsay last June, which 
seemed to indicate a transmutation of 
copper into lithium, due to the action of 
radium emanation, has been questioned 
on many sides. A point seeming to have 
some bearing on this was the observation 
by Mlle. Gleditsch, that radioactive ma- 
terials containing copper generally, but 
not always, show the presence of lithium. 
It was found, and this fact has been cor- 
roborated by McCoy, that there is no fixed 
proportionality between the copper and 
the lithium, seeming to indicate that there 


is no relation between these two materials. 


Sir William Ramsay does not think that 
this point is well taken, and in this com- 
munication he points out that in the orig- 
inal communication it was stated that 
probably sodium and, perhaps, also, potas- 
sium are products of the degradation of 
copper salts when in contact with radium 
emanation, but as both of these materials 
are constituents of ordinary glass, and as 
the experiments were carried out in glass 
vessels, the presence of these in the prod- 
uct of the reaction was not considered 
conclusive evidence. Lithium was men- 
tioned because it was an unlikely constitu- 
ent of dust, glass and copper, and these 
materials were specially tested to prove 
its absence; vet it was certainly contained 
in the treated residue. Inasmuch as the 
emanation in contact with water yields 
neon, on the probable supposition that 
monatomic gases are produced from the 
emanation, it would probably follow that 
the production of any particular one is 
dependent on surrounding conditions. It 
will be remembered that the gases from 
the action of the emanation upon a solu- 
tion of copper sulphate contained no 
helium, but probably argon. As sodium 
and potassium are more widely distributed 
than lithium, it is more likely that they 
are the chief products from copper, and 
that some modifying circumstance „has 
determined) the, formations of) a jttace of 
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lithium. Experiments now in progress in 
silica vessels will settle this point, There 
are numerous chemical analogies which 
might be adduced in favor of this view, 
and one can only be guided by such anal- 
ogies in determining the line of future 
experiments.—A bstracted from Nature 
(London), March 5. 
< 
The Insulator in the Making. 

A description is given here of the fac- 
tory of Taylor, Tunnicliff & Company, 
Hanley, England, where, in addition to 
many other kinds of pottery, insulators 
for electrical purposes are manufactured. 
As compared with ordinary pottery, the 
business of insulator making is highly 
technical, necessitating the use of specially 
prepared clav, special machinery and 
most accurate workmanship. In fact, a 
large staff of skilled mechanics is con- 
stantly emploved in constructing and re- 
newing machinery. The raw material is 
first calcined and given a preliminary 
crushing. Tt is then water-ground in 
large cireular pans, lined with chert 
pavers, over which heavv stones or run- 
ners are driven. The material is thus 
reduced to the consistency of cream, and 
is fine enough to pass through silk lawns 
of ninety to 120 strands to the inch, 
through which it is forced by special ma- 
chinery. Tt is then passed to large store 
arks, from which it is drawn for mixing 
with the various components that go to 
make up the “hody” or clay. From these 
arks the material is pumped through con- 
duits to the mixing room, where the 
proper blending takes place. This is an 
Important part of the manufacture. Much 
depends upon the skill of the mixer to 
Produce. the proper blending of the neces- 
sary components. In some cases six or 
seven different materials are added to- 
gether for this purpose. After the mix- 
ing, the components are again passed 
through silk lawns. Tho old process next 
took this material and evaporated it to 
the proper consistency: to-day the process 
consists of pumping the fluid clay through 
a filter press, which separates the clay 
from the .water, leaving material of the 
Proper consistency for forming the insu- 
lators. The first stage in the forming is 
to take a lump of clay which has been 


weighed out so as to he of the proper size, - 


Place it on the wheel, and give it by hand 
the proper shape. From here the soft 
form is taken to a drving room. where it 
is left until sufficiently drv to he turned 
up in a lathe. Tiere it is given its final 
shape and proper size, each part being 
complete, with the exception of the glaze. 
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The insulators are then placed in saggars 
(coarse clay boxes) and stacked up in the 
kiln, whieh is gradually brought up to the 
proper temperature. The firing process 
requires about one week. Only those in- 
sulators which have dried properly with- 
out cracking are fired, and after firing 
they are again examined for faults and 
tested. After the test they are dipped in 
the glazing liquid, which usually contains 
lead, as this seems to unite the glaze more 
firmly with the clay and not simply give 
a coating of glaze over the surface of the 
clay. As there is some danger of lead 
poisoning, due to this kind of glaze. and 
particularly to those operators who wipe 
off the excess of glaze and put the insu- 
lator into final shape for the last firing. 
every precaution is taken at this stage to 
prevent this trouble. The operators are 
all required to wear long aprons, com- 
pletely covering the clothes, and a cover- 
ing over the head, and in front of each is 
a ventilaiing duct through which air is 
drawn constantly. The exeess of glaze, 
as it is cut off, falls into a porcelain pan 
containing water. These precautions seem 
to be ample, as there has not been a single 
serious case of lead poisoning during the 
last five years.—Abslracted from the Elec- 
trical Review (London), March 6. 
< 
The Reduction of Working Costs at 
the Rand Mines. 

The labor available at the Rand mines 
in South Africa is inefficient, and conse- 
quently expensive, and the methods sug- 
gested here by G. A. Denny, he believes, 
would result in reducing considerably this 
item in the cost of operation. The author 
also points out the saving which may be 
accomplished by using mechanical power 
wherever possible in the place of hand 
labor under such conditions. Tie then 
compares the compressed-air system with 
the electrical system, considerably to the 
advantage of the latter. The former may 
have an efficiency at the compressor of 
aver seventy per cent. but due to trans- 
mission losses, leakage and careless use, 
the efficieney is very greatly reduced and 
in some cases is not more than six per 
cent. TTeavv leakage is practically unpre- 
ventable in an air system including miles 
of pipes of all sizes. He mentions a case 
where it was found necessary to run a 
500-horse-power air-compressor during 
holidays in order to supply air for one 
small pump. The gencral practice at the 
Rand shows that ac least thirty horse- 
power must be generated hy the air-com- 
pressor for every rock drill in continuous 
operation, and if one horse-power costs 


$100 a vear at the compressor, it will 
cost over $1,600 a vear at the drill, as- 
suming the low efficienev mentioned above. 
Rewarding the clectrical system, tests have 
shown him that when everything was 
taken into consideration the average effi- 
ciency from engine to point of utilization 
does not exceed fifty per cent; but even 
this rather poor showing gives the system 
a decided advantage when compared with 
compressed air or even with steam used 
for driving hoisting engines at a consid- 
erable distance from the boiler plant. The 
author believes that large central air- 
compressing plants are wrong. He ad- 
vovates electrically driven compressors 


operated from a central power plant. 
These compressors should have a capacity 
not greater than 500 ecuhie feet of free 
air a minute and should be placed at vari- 
ous points throughout the mine, so that 
practically all the power is transmitted 
electrically. He estimates that in this 
wav the cost of an electrical horse-power- 
vear will be reduced from over $1,600 to 
about $330. The author also points out 
the advantage of purchasing power from 
a supply company when this can be done, 
as often in this wav the cost will be less 
than that at which it could be generated 
at the mine.—Ahestracted from the Engi- 
neering and Mining Journal (New York), 
March 14. 
——— E 
Electric Railways in 


Shanghai. 


The consular report states that the con- 
struction of the Shanghai street railways 
has been practically completed and that 
all cars for this system have been re- 
ceived and most of them have been com- 
pletely fitted up. All that is now neces- 
sary to start the svstem is a supply of 
motive power for the cars. Weeks must 
then elapse in order that the motormen 
and conductors mav be broken in. Tt is 
intended to use natives for this purpose, 
but the ears will be taken care of bv 
foreign inspectors. There are about 
twenty-three miles of track in the city, 
and the supply svstem is practically com- 
plete; so that power mav be turned on in 
a week or so. The section svetem has 
been adopted for charging, the fare being 
two and one-half cents for each section, 

—___<-@<____. 
Louisville Traction to Issue 
More Stock. 


A special mecting of the stockholders 
of the Louisville Traction Company will 
he held in Jersey City on April 15 to vote 
upon a proposition to increase the capital 
stock of the company to $18,500,000 by 
the issue of $1,000,000 additional pre- 
ferred stock, raising that issue to! $3,500,- 
000, 
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Westinghouse Direct-Current 
Starting Rheostats. 
Direct-current motors, except in the 
smallest sizes, require some sort of start- 
ing device to keep the current within safe 


N 


Bak TYPE STARTING RESISTANCE OPEN 
FOR INSPECTION, 
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limits and also to prevent the motor from 


starting with too great a rush. The neccs- 
sity of using satisfactory starting devices 
is therefore as great as to have the motor 
itself reliable. The Westinghouse Electric 
and Manufacturing Company has devel- 
oped a line of face-plate starters which are 
thoroughly satisfactory and fully meet 
the specifications and conditions laid 
down by the National Board of Fire Un- 
derwriters and the American Institute of 
Electrical Engineers. 

All starting rheostats are intended for 
use only when bringing the motor up to 
speed, and are not designed for regulating 


Face-PLate STARTER, EIGHTY AMPERES’ 
CAPACITY. 


the speed. Speed-regulating rheostats may 
he obtained, but they are intended either 
to vary the field current of the motor or 
else they must be able to regulate the 
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much larger armature current. The rheo- 
stat which regulates the armature current 
must be capable of carrying the full line 
current continuously. Therefore this type 
of rheostat is considerably more expensive 
than the starting rheostats which are in 
service for only the short and infrequent 
periods of starting. The lower cost of the 
starting rheostat does not interfere with 
its absolutely satisfactory operation for 
the intermittent service of starting for 
which it is designed. 

The starters for motors on 110 volts 
up to twenty-two horse-power, or 220 volts 
up to thirty-five horse-power, use the bar 
type of resistance, which consists of a 
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FackE-PLATE STARTER, 160 AMPERES’ 
CAPACITY. 


resistance wire wound on iron bars which 
are first. covered with a fireproof material. 
The ends of the bars are held in place by 
porcelain pieces, clearly shown in the illus- 
trations. The construction is*strong and 
rigid, so that adjacent turns on the same 
bar can not short circuit, nor can turns on 
one bar come in contact with turns on 
another bar. The whole construction, re- 
sistance, iron frame, slate front, contact 
arm, ete., is fireproof. 

Another feature embodied in these 
starters is the low voltage release. The 
contact arm will positively fly back to the 
off position if the current is shut off from 


the line, or if the voltage falls below a. 


fixed limit. This prevents damage to the 
motor should the current again be thrown 
ou or the voltage rise suddenly to its full 
value. The method of connecting the 
magnet of the release coil will be found of 
special benefit where the field of the motor 
is to be regulated. The magnet is con- 


Vol. 52—No. 13 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD CEE AND 


nected across the line independently of 
the shunt field and is unaffected by varia- 
tions in the field current. 

The small button type of rheostat 
shown in the illustration is used on the 


GRID-TYPE STARTER, 240-AMPERE FACE. 
PLATE. 


smaller types of motors and is capable of 
carrying eighty amperes. For the larger 
motors larger contacts are required. This 
requirement is met by furnishing renew- 


E 


GRID-TYPE STARTER, 240-AMPERE FACE- 
PLATE, REAR VIEW. 


able contacts, as shown in the illustration 
of the 160-ampere rheostat. In this larger 
type of starter a special. short-circuiting 
brush is provided which cuts)out the last 
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contact, insuring the lowest resistance pos- 
sible. 

For starting motors on 110 volts of 
twenty-five horse-power, or 220 volts, 
forty-five horse-power and larger, the grid 
type of resistance is used, which is fully 
ventilated and will stand the heavy duty 


required in starting large motors. All 
contacts, brushes, fingers and springs may 
be removed from the front with ease. 

As these rheostats are used only in 
starting, the handle will not remain on 
any point except the last, unless held. 
They are intended to bring the motor up 
to speed in fifteen to thirty seconds, ac- 
cording to size; are made for full-load 
conditions, and are adapted for 110, 220 
and 550-volt motors. | 
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Portable Cable-Testing 
Galvanometer. 

To meet a demand for a high-sensibility 
portable galvanometer for use under con- 
ditions and in places where the laboratory 
types can not be used, the Leeds & North- 
rup Company, of Philadelphia, Pa., has 
placed on the market the instrument illus- 
trated herewith. 

This instrument consists of one of its 
high-sensibility galvanometers slightly 
modified and mounted on a light tripod. 
It has ample sensibility, is quick in its 
action, has a positive zero and is dead 
beat. The tube containing the suspended 
system and the magnet are constructed in 
two units so that the tube may be removed 
and another substituted at any time; or, 
if any adjustments are to he made to the 
coil or system, the tube can be removed 
from the magnet and laid horizontally on 


PORTABLE CABLE-TEsTING GALVANOMETER IN CARRYING CASE. 


the table. The entire system is visible by 
means of the open glass front given to the 
tube. This glass front slides in grooves 
and will come out readily. A simple de- 
Vice on the back of the instrument clamps 
the coil when not in use, while a spring 
in the top of the tube relieves the strains 
on the suspension while the instrument is 
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unclamped. The suspension, thus pro- 
tected, is not readily broken. 


The entire galvanometer is insulated 
from earth by means of the three leveling 
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PORTABLE CABLE-TESTING GALVANOMETER 
SET UP. 


screws. These screws are made in part of 
hard rubber so shaped that they are “pet- 
ticoated.” Two small indicators, one 
mounted on the coil and the other on the 
galvanometer, enable one to 
level the galvanometer so 
that the coil always comes to 
exactly the same position in 
the field. 

The readings are made 
with a small high-power 
telescope carried at the end 
of a short removable arm. 
The optical system is so ar- 


find the scale.” The gal- 
vanometer is clamped to the 
tripod by a wing nut. 

With the exception of the 
tripod, the galvanometer 
complete with repair out- 
fit packs in a case eight 
inches by nine inches by 
fifteen and one-quarter 
inches. 

The illustrations show the galvanometer 
mounted on the tripod and packed in its 
box, together with an Ayrton shunt, 100,- 
000 ohms, and battery key. A condenser 
may also be packed in. Such an equip- 
ment combines the advantages of the port- 
able combination sets with those non- 
portable sets made up of a number of in- 
dividual instruments. 


ranged that it is easy “to . 
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Multicoil Feed-Water Heat- 
ers for Stationary 
Service. 


For many years the Reilly multicoil 


heater has been very popular among ma- 


rine engineers on merchant ships and in 
a large number of government vessels. 
On shipboard, weight, space occupied and 


reliability are no less important than high 
efficiency. 


It is perhaps surprising that 
such a successful piece of steam-plant 
equipment has been so long in taking its 
place in stationary engineering. The 


James Reilly Repair and Supply Com- 


pany, which for many years manufac- 
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tured this heater, always confined its work 
exclusively to marine installations. This 
company has recently been enlarged and 
reorganized under the name of the Gris- 
com-Spencer Company, consulting and 
contracting engineers in both marine and 
stationary power-plant work. This com- 
pany is now manufacturing a line of feed- 
water heaters embodying the essential 
characteristics of the successful marine 
types adapted to stationary power-plant 
practice. 

Reference to the accompanying illustra- 
tion will indicate the principal details (of 
this apparatus. The heater consists of a 
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shell of boiler plate with riveted seams, 
and provided with a large removable door, 
making the interior easily accessible for 
cleaning, inspection or repair. At the 
top and bottom of the heater are headers 
or manifolds of cast iron or cast steel, as 
required by the particular conditions, and 


provided with suitable flanges for the at- - 


tachment of the inlet and exhaust pipes 
and feed inlet and outlet. Connectiny 
these headers is a series of small-diameter 
copper coils. These coils are rolled from 
seamless drawn copper tubing of small 
diameter, and therefore of light-gauge 
metal. Connection between the coils and 
headers is made with screwed union joints 
ground to a steam-tight fit without pack- 
ing or gaskets. Brass nipples are securely 
brazed to each end of the coils, the joints 
being afterward tested to 250 pounds. 
The number of coils in each heater de- 
pends upon the capacity required. The 
arrangement and diameter of the coils are 
such that there are no dead tubes or 
pockets; consequently, the flow of water 
is continuous and always balanced, main- 
taining a uniform circulation throughout 
all parts of the heater. The multiplicity 
of coils also sets up a violent agitation of 
the water coming in contact with the coils, 
the rapid swirling motion bringing a con- 
stantly changing film of water in contact 
with the heated tubes, and thus utilizing 
the heat in the heating clements with the 
greatest efficiency. 

The Reilly multicoil heater is designed 
to give a pressure drop through the heater 
of from one to one and one-half pounds. 

An exhaustive series of tests conducted 
by J. B. Spencer, of the Griscom-Spencer 
Company, in the steam laboratories of 
Columbia University, has proved a great 
increase in efficiency per square foot of 
heating surface in the small copper coils 
of this heater over that shown by many of 
the older types of feed-water heaters where 
larger coils or loops are employed. 

These heaters are manufactured in 
twenty-three stock sizes, from forty-five 
horse-power up to 5,850 horse-power. The 
diameter of the latter heater is only four 
feet eight inches, and its height between 
top and bottom exhaust flanges is four 
feet eleven inches. 

The Reilly multicoil feed-water heater 
is made by the Griscom-Spencer Com- 
pany, 90 West street, New York city. 

—_—__=@<— ——. | 

The exports of copper for February, 
1908, were 24,640 tons; for January, 
33,019 tons. Exports for the first two 
months of 1907 were 26,213 tons. Im- 
ports for the first two months of 1908 were 
14,300 tons; for the first two months of 
1907, 20,500 tons.—Copper Gossip. 


ELECTRICAL REVIEW 


Earll Trolley Catchers. 

The Lord Electric Company, 213 West 
Fortieth strect, New York city, is the 
manufacturer of a very satisfactory form 
of trolley catcher. This ap- 
paratus has been on the 
market for some time and 
has become very popular in 
streect-railway service. As 
the result of recent tests 
several large orders have 
been placed with the com- 
pany. 

The No. 7 Earll catcher 
is shown in the accompany- 
ing illustrations, Fig. 1 
showing the exterior ap- 
pearance of the catcher and 
Fig. 2 the internal arrange- 
ment. The check pawl 710 
is pivoted to the drum, and 
the centrifugal pawl 703 is 
pivoted to the check pawl. 
Both pawls revolve with the 
drum clear of the teeth in the back, 
701, as the drum turns back and forth to 
pay out and take in slack rope under the 
action of the tension spring 720. When 
the trolley jumps, the jerk 
on the rope causes the cen- 
trifugal pawl to fly out and 
envage one of the teeth in 
the back, and as the drum 
rotates further, the check 
pawl 710 is forced into en- 
gagement = with another 
tooth, thereby — positively 
checking any further up- 
ward movement of the trol- 
ley pole. The great value 
of these interlocking pawls 
is that the thrust is so dis- 
tributed as to overcome any 
serious wearing of the parts. 
The drum is not locked by 
the engagement of the 
pawls with the ratchet 
teeth, but merely checked 
to prevent the further unwinding of the 
rope; and should the trolley pole strike a 
span wire and be brought to a lower posi- 
tion, the drum will immediately take in 
the slack rope, and the pawls will re- 
engage to check the pole in this lower 
position. ) 

The No. 8 catcher is in all respects 
identical with the No. 7 catcher, but the 
emergency release consists in providing a 
ratchet ring having internal teeth which 
take the place of the teeth on the back 
in the No. 7 catcher. The ratchet ring 
also has.external teeth, which are engaged 
by a release lever. When the end of the 
release lever is depressed, the ratchet ring 
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is free to turn and the pole may then be 
run up to the wire at any speed. This is 
a valuable adjunct, for should a car be 
caught in a critical position, such as on 


EXTERIOR VIEW OF EARLL TROLLEY CATCHER. 


a railroad crossing, with a disabled 
catcher, the conductor would be able at 
once to release the trolley rope without 
cutting it, and replace the trolley on the 


INTERIOR VIEW OF EARLL TROLLEY CATCHER. 


wire just as though no catcher were at- 
tached. 
a 
Thirty - six - Million- Dollar 
Power Company. 

Following conferences with the governor 
and the Railroad Commission in At- 
lanta, Ga., and the sanctioning by the lat- 
ter of the issue of $20,000,000 bonds and 
$16,000,000 stock, Macon members of the 
Central of Georgia Power Company have 
announced the formation of this aed ry 
to develop the water powers of mid $ 
Georgia. Contracts will be entered np 
at once for the outlay of $25,000,000. 
The company will have ts headquarters 
in Macon. 
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A New System of Reflectors 


for Show-Window 
Lighting. 


I. P. Frink, 551 Pearl street, New York 
citv, has developed a line of special re- 
flectors for show-window lighting. These 


Fie. 1.—Enp View or PANELRD-END 
REFLECTOR. 


reflectors are scientifically designed and 
give an evenly diffused light with no 
shades. They are made with strong metal 
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Fic. 8.— OPEN- END REFLECTOR. 


frames lined with the Frink special silver- 
plated corrugated glass in sections, clim- 
inating breakage from expansion or con- 
The fixtures are fitted with 
nickel-plated twin sockets for cight, six- 
teen or thirty-two-candle-power lamps. 


traction. 
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5.—REFLECTOR FOR Hren SHOW-CASES. 


The metal protection obviates the possi- 
bility of scratching the silvering, and any 
glass broken by accident can be easily re- 
placed. The reflectors are adjustable to 
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any size of window, high or low, and can 
be attached to window frame or ceiling 
with flexible cord feed or connected direct 
to the molding, conduit or condulet. 
With this system there is no exposed 
wiring. 


ee Are: h 


Fic, 2.—FRont View, PANELED-END 
REFLECTOR. 


Fig. 1 shows an end view of the pan- 
eled-end reflector fifteen inches long. Fig. 
2 shows the front view of the same re- 


Fic. 6.—ADJUSTABLE FITTING FOR CONNECTING 
DIRECT To CONDUIT. 


flector. Fig. 3 shows the plain open-end 


reflector fifteen inches long. Fig. 4 shows 


Fic. 7.—ADJUSTABLE FITTING FOR CONNECTING 
TO MOLDING. 


a round reflector twelve inches in diameter 
for tungsten, tantalum or high-efficiency 
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lamps. Fig. 5 shows a reflector for high 
show-cases. This reflector can be connected 
direct to condulet, conduit or junction 
box. This is the same as the reflector 
shown in Fig. 3, but is much smaller. It 
is made for standard or tubular lamps. 


Fic. 8.—ADJUSTABLE FITTING ror Usk witht 
LONG OR SHORT STEM. 


Fig. 6 shows the special adjustable fitting 
for connecting direct to the conduit, con- 
dulet or junction box. Fig. 7 shows the 
special adjustable fitting for connecting 
direct to the molding. This may also be 
used on window frames or ceiling with 
flexible cord feed. Fig. 8 shows a special 
adjustable fitting for using a long or short 


stem. 
—__-@._____ 


Lectures on Railroad Electri- 
fication at the University 
of Michigan. 


C. L. de Muralt, consulting engincer and 
professor of electrical engineering at the 
University of Michigan, is giving a course 
of lectures to the senior electrical engi- 
neering students at Ann Arbor on the 
“Electrification of Steam — Railroads.” 
Professor Muralt, who has been lecturing 
during the last semester on the underlying 
phases of this subject, such as the power- 
station equipment, transmission and work- 
ing conductors, motor characteristics, ete., 
intends to supplement these by a discus- 
sion of the technical and commercial fea- 
tures of the following subjects: (1) “The 
General Electrification Problem,” (2) 
“The Reasons for Electrification,” (3) 
“The Operating Characteristics of Steam 
and Electric Locomotives,” (4) “The 


Choice of Electric Systems,” (3) “The 


Analysis of the Cost of Operation,” (6) 
“The Field of Railroad Electrification: 
The Congested Terminal, the Mountain 
Grade, and the Trunk Line,” and (7) 
“Preparation of an Electrification Project 
for a Particular Road.” special attention 
being directed to such problems as the 
design of locomotives, the calculation of 
run sheets, the choice of speeds, study of 
the peak load, the location of substations, 
the cconomics of transmission and other 
collateral-topics, 
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Producing Illuminating and 
Power Gas from Waste 
Products. 

A very interesting demonstration of the 
Harris gas process of utilizing garbage, 
street sweepings, peat, sawdust and other 
waste products, converting all such refuse 
into a high illuminating and power gas, 
is being carried out at a demonstrating 
plant at 197 Vanderpool street, Newark, 
N. J. This system, the invention of L. G. 
Harris, of Orange, N. J., bids fair to 
practically revolutionize the present-day 
methods of disposing of the waste prod- 
ucts of large and small cities. The ac- 
companying illustration shows a trans- 
verse section and an elevation of the bench 
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cubic feet of gas per ton of refuse, and 
the gas is made much more rapidly than 
from coal. Ten gallons of the chemical 
mixture are added to a ton of garbage, 
and the cost of this chemical does not 
exceed fifty cents to treat each ton. The 
time required to produce a large volume 
of gas is less than half that required to 
produce the same volume from coal, and 
by means of the chemicals and through 
the agency of the process employed the 
final distillation is held back so that, con- 
trary to the experience observed with coal 
gas, the final run produces a better -gas 
than the initial heating: 

After all of the gas has been generated 
from the garbage the residue or ash, which 


Gas Benca Usep 1N MAKING ILLUMINATING GA8 FROM REFUSE BY THE “HARRIS” 
PROCESS. 


which is being used by Mr. Harris to 
demonstrate the utility of his process. 
Street sweepings, garbage, peat, saw- 
dust or other waste products are spread 
upon shallow metal troughs and sprinkled 
with a chemical solution composed mainly 
of alkalies. The receptacle is placed in 
the ordinary D-shaped retort and brought 
to a heat of about 1,200 degrees Fahren- 
heit. The gases evolved by the decompo- 
sition of the waste material are passed 
through superheaters which form a part 
of the bench proper, and then through 
- condensers, scrubbers and purifiers into a 
gasometer of large proportions. The gas 
evolved in ite purified state has apparently 
a high illuminating power, estimated to 
be about double the candle-power of ordi- 
nary coal or water gas, and contains for 
power purposes about 800 heat units. 
The Harris process produces 15,000 


amounts to about ten per cent of its orig- 
inal weight, may be used as a valuable 
fertilizing material, containing cyanides 
of potash and other constituents found in 
high-grade fertilizers. The tar and am- 
monia saved are also valuable by-products. 

As far as the fuel cost is concerned, it 
has been determined that a Fleming gas 
bench of six retorts will use in twenty- 
four hours 1,500 pounds of coke for fuel 
and carbonate 10,800 pounds of coal, pro- 
ducing 48,400 cubic feet of gas. Six re- 
torts it is stated using the same quantity 
of coke in twenty-four hours carbonates 
31,200 pounds of garbage, peat and other 
refuse, and produce approximately 252,- 
000 cubic feet of gas. With six or ten 
retorts, however, working at their full 
efficiency, it would be unnecessary to use 
coke for heating, as sufficient heat could 
be produced from one-third of the gas 
evolved to furnish all the heating neces- 
sary for the carbonating of the material. 
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International Exhibition of 
the Applications of 
Electricity. 

At the International Exhibition of the 
Applications of Electricity, to be held at 
Marseilles, France, from April 19 to Oc- 
tober 31, an international congress will 
take place between September 14 and Sep- 
tember 21. The congress will have as 
honorary presidents: E. E. N. Mascart, 
member of the Institute, president of the 
Permanent Committee of Electricity; A. 
D’Arsonval, member of the Institute, pro- 
fessor of the College de France; Marcel 
Deprez, member of the Institute; Hip- 
polyte Fontaine, electrical engineer. The 
president of the congress will be Maurice 
Levy, member of the Institute, inspector- 
general of bridges and ways, professor at 
the College de France and the Ecole Cen- 
trale, vice-president of the Permanent 
Committee of Electricity. The vice- 
president is Paul Janet, professor at the 
Paris University, director of the Central 
Laboratory and the Ecole Supérieure 

d’Electricité. 

This congress will have general meet- 
ings, section meetings, lectures and visits 
to industrial establishments. The mem- 
bers of the congress will have the advan- 
tage of reduced rates at several hotels in 
Marseilles, as well as reduced rates when 
traveling on any of the French railroads. 
Manuscripts may be sent to the general 
secretary of the exposition, 63 Boulevard 
Haussmann, Paris, France, before July 
15. The admission fee to the congress 
will be twenty francs. Checks or money 
orders may be made payable to M. le Tré- 
sorier du Congrès, 63 Boulevard Hauss- 
mann, Paris. 

The following programme has been an- 


nounced: 
SECTION I—REGULATION. 


Report on the comparison of French 
legislation with similar laws of foreign 
countries. 

Report on the arrangement of crossings 
of electric lines over roads, railroad tracks, 
telegraph, telephone and signal lines. . 

Report on accidents involving outside 
parties, and methods of warning the pub- 
lic and school children against the dangers 
of electric transmission lines and the pos- 
sible results of breaking of insulators, 
supports, ete. 

Report on the question of taxes and 
franchises of electrical distributing 898- 
tems. 


SECTION II1—CONSTRUCTION AND PROTEC- 
TION OF ELECTRICAL SYSTEMS. 


General report on insulators. . 
Report on commercial insulatin 
terial. 
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Report on different types of supports 
for overhead lines. 

Report on overhead conductors. 

Report on underground cables. 

Report on protective arrangements in 
case of breaking of overhead conductors. 

Report on the protection of electrical 
systems against sudden rises of potential. 


SECTION III—TECHNIOAL AND COMMER- 
CIAL OPERATION. 

Report on the comparison of different 
methods of transmitting electrical energy. 

Report on the use of storage batteries 
in connection with electrical distributing 
systems. l 

Report on the use of the earth as part 
of a circuit. 

Report on the technical operation of 
transmission and distributing systems of 
electrical energy (patrolling and main- 
tenance of lines, protection of employés, 
regulation, etc.). 

Report on disturbances caused by elec- 
tric light or power lines in telephone cir- 
cuits carried on the same poles. 

Report on different methods of selling 
electrical energy. 

Report on wattmeters. 

Report on the insurance of electrical 
systems. 

SECTION IV—-LIGHTING AND DOMESTIC 
APPLICATION. 

Report on the methods of electric light- 
ing. 

Report on specifications and photometry 
of electric lamps. 

Report on electric heating. 


SECTION V—APPLICATIONS TO INDUSTRY, 
MINES, TRACTION AND AGRICULTURE. 
Report on the use of electrical energy 

in workshops and factories. 

Report on the economical and social 
consequences of the use of electrical en- 
ergy at home. 

Report on automatic electric regulators 
and control motors. 

Report on the electrical equipment of 
mines. 

Report on the comparison of the differ- 
ent systems of electric traction. 

Report on the applications of electric 
traction to railroads. 

Report on operating results of the dif- 
ferent metropolitan railroad systems. 

Report on the testing of electric trac- 
tion material. 


Report on signal and switching systems 
for railroads. 

Report on the use of electrical energy 
for drainage and irrigation. 


Report on electromechanical culture of 
the soil. 
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SECTION VI—ELECTROCHEMISTRY 
ELECTROMETALLURGY. 

Report on the fixation of atmosphere 
nitrogen. 

Report on the present state of electro- 
metallurgy. 

Report on the present state of electro- 
chemistry. 

Report on the preparation of colloids. 
SECTION VII—TELEGRAPHY AND TELE- 
PHONY. 

Report on wireless telegraphy. 

Report on wireless telephony. 

Report on the present state of telephony. 

Report on the present state of subma- 
rine telegraphy. 

Report on the present state of high- 
speed telegraphy. 

Report on the present state of teleme- 
chanie. 


AND 


SECTION VIII—TEACHING AND MEASURES. 
Report on electrotechnical schools. 
Report on what the electrical engineer 

must be. 

Report on the existing measuring in- 
struments and the organization of an in- 
dustrial laboratory. 

Report on the responsibility of tech- 
nical schools in cases of accidents to stu- 
dents or accidents caused by students. 
SECTION IX—APPLICATIONS TO HYGIENE 

AND MEDICINE. 

Report on the treatment of persons in- 
jured by contact with electrical systems. 

Report on the sterilization of water and 
air by electrical processes. 

Report on measuring instruments for 
radiotherapy. 

Report on meters for radiography and 
radiotherapy. 

Report on the production of large cur- 
rents and currents of high frequency and 
their use in medicine. 

Report on the destructive action of the 
electric spark on human tissue. 

Report on Crookes tubes of large capac- 
itv. 

EESO” OER 

Wire Inspection Service. 

The Wire Inspection Bureau has issued 
a circular letter explaining its attitude 
with relation to the position assumed by 
the Underwriters? Laboratories. The let- 
ter is as follows: 

“The committee appointed by the sev- 
eral manufacturers of approved rubber- 
covered wires, and the secretary of the 
Wire Inspection Bureau, attended a con- 
ference in this city on Thursday, March 
5, at which conference were present the 
chairman and several members of the ex- 
ecutive committee of the National Board 
of Fire Underwriters, the secretary and 
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other representatives of the Underwriters’ 
National Electric Association, the presi- 
dent and other representatives of the Un- 
derwriters’ Laboratories and all the gen- 
tlemen heretofore composing the commit- 
tee on finance and specifications of the 
Wire Inspection Bureau. This meeting 
was arranged to consider the circular let- 
ter issued from Chicago on February 15, 
1908, by the Underwriters’ Laboratories, 
in which the statement was made that they 
could not longer indorse the label service 
of the Wire Inspection Bureau. It was 
promptly made plain by the several repre- 
sentatives of the insurance interests of 
this country that they had no desire to 
harm or injure in any way the manufac- 
turers, but rather were exceedingly anx- 
ious to work harmoniously with them in 
a joint effort to establish a high standard 
of manufactured product and insure that 
all product sold should be kept up to such 
a standard. 

“On behalf of the manufacturers, it was 
explained that it would not be satisfac- 
tory to many or all of them to admit into 
their works inspectors exclusively under 
the employ of the Underwriters’ Labora- 
tories or any other organization in the 
management or control of which they had 
no voice. It was stated that the Under- 
writers’ Laboratories had no desire to force 
on the manufacturers a stamp or label 
service, and it would go no further than to 
offer such service if it was desired by the 
manufacturers. After fully considering 
the matter from all standpoints it was 
decided that the manufacturers themselves 
can supervise the inspection and labeling 
of wire, and that their united indorsement 
of any system would answer every purpose. 
As the committee who represented the 
manufacturers at this conference had full 
power to act, the matter may be considered 
as finally arranged. The Wire Inspection 
Bureau will continue the work which it 
has carried on in the past, with only such 
improvements as may be suggested from 
time to time by the Underwriters’ Labora- 
tories, the manufacturers themselves or 
any other parties interested. It is under- 
stood that the laboratories will continue 
to approve all makes of wire, provided 
same come up to the requirements of their 
specifications, and that all approved wires 
shall be regularly listed by the laborato- 
ries in their periodical publications. The 
Wire Inspection Bureau will only give 
label service to the manufacturers who are 
producing an approved wire. The labels 
or stamps used will be a certification by 
the united manufacturers that any wire 
bearing such stamps is fully up to the 
Underwriters’ Laboratories standard. We 
purpose, as soon as possible, securing the 
indorsement of this label service by other 
interests in the United States, and as we 
progress along these lines will keep you 
promptly advised.” 
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Current Electrical News 


DOMESTIC AND EXPORT. 

CHICAGO RAILWAYS COMPANY—Permits for rehabilitation 
which will cost about $600,000 have been taken out by the Chicago 
Railways Company. The permits are for the laying of fifteen miles 
of new track, to cost $40,000 a mile. Work has already been begun. 


PROPOSED NEW ELECTRIC LINE—It is announced that a 
syndicate with a capital of $1,000,000 has been formed to build a 
trolley road from Lewes, Del., to Rehoboth, Del., and Ocean City, 
Md. Rehoboth Bay will be crossed either by a bridge or by ferry. 
The promoters are said to be Philadelphia and Wilmington capital- 
ists. It is understood many subscriptions for the stock have already 
been received and that it is proposed to begin work this spring. 


NEW ELECTRIC COMPANY FORMED—To bid for business in 
Jersey City, N. J., and adjacent towns at first, and afterward in 
other parts of the state, the Mutual Benefit Electric Light and 
Power Company has filed articles of incorporation with the county 
clerk of Hudson County with a capital of $2,500,000. The incor- 
porators are James M. Seymour, president of the Block Lighting 
Company; Jean R. Blinck, Richard S. Carrick and John F. Nagel, 
of Jersey City. The new company will also offer to establish light- 
ing plants in municipalities, agree to sell current at a uniform 
and low rate for twenty years, and then turn the plant over to 
the municipality at an appraised value of its machinery in its 
then condition. The new company will have offices in the Com- 
mercial Trust Company Building, Jersey City, and will at once 
apply for privileges in that city to supply current to several blocks 
where business is already pledged to the concern. Construction of 
the various block-lighting systems will begin immediately and 
negotiations for franchises in several suburban towns are being 
carried on. 


WASHINGTON WATER POWER COMPANY TO IMPROVE 
SYSTEM—The Washington Water Power Company plans to expend 
this year $1,000,000 in improvements and extensions. A line is 
now under construction from Medical Lake to Lind, Wash., while 
extensions are projected in the Cœur d’Alenes and in the Palouse 
country. To meet these expenses the company has sold $3,000,000 
of six per cent three-year gold coupon notes, of which $2,000,000 
will be used to retire an equal amount of outstanding notes due 
July 1, 1908, and $1,000,000 toward the new improvements. The 
$2,000,000 notes to be retired bear five per cent, while the new issue 
bears six per cent, and the holders of the old notes are to have 
the privilege of exchanging them for the new. The new notes are 
junior to an issue of $1,600,000 five per cent bonds due in 1929, 
and contain a provision that no second mortgage shall be placed 
on the property until the notes are retired. July 1, 1908, at the 
issuance of the refunding notes, the capital of the Water Power 
Company will appear about as follows: Stock at par, $5,010,500; 
three-year notes, $3,000,000, and five per cent bonds, $1,600,000; 
total, $9,610,500. 


MEXICAN LIGHT AND POWER COMPANY—The annual report 
for 1907 of the Mexican Light and Power Company shows that dur- 
ing the year there was expended on capital account a total of 
$2,475,331.73, gold, of which over $1,000,000 was expended in the 
work of completing the first Necaxa installation, approximately 
$1,000,000 on distributing lines and equipment in the city and 
Federal District of Mexico and approximately $350,000 on the 
works of the second installation, which cost $688,000, gold, to 
December 31, 1907. The Laguna dam has now been raised to a 
height that will provide a storage capacity of 30,000,000 cubic metres 
of water. The construction of the provisional dam at Los Reyes 
and the tunnel connecting the Laguna reservoir with that of Los 
Reyes progressed satisfactorily throughout the year. The construc- 
tion of the large dam at Necaxa, which necessitates the deposit of 
1,634,000 cubic metres of material, is proceeding slowly, but on the 
whole satisfactorily. On December 1, 1907, 337,000 cubic metres of 
material had been deposited, and the work is now proceeding at 


the rate of 73,000 cubic metres of material per month. The com- 
pany has now in sight additional contract for supplying installations 
representing motors of over 3,000-horse-power capacity, exclusive 
of the contract already made with the federal government—approxi- 
mately 3,000 horse-power—for the purpose of providing potable 
water for Mexico City, which supply will probably commence late 
in the present year as soon as the government has so far completed 
its works as to avail itself of this contract. 


NEW PUBLICATIONS. 


. TERRESTRIAL MAGNETISM—A report is given of the results 
of magnetic observations made by the United States Coast and 
Geodetic Survey between July 1, 1906, and June 30, 1907, by R. L. 
Faris, inspector of magnetic work and chief of “the division of 
terrestrial magnetism of the Coast and Geodetic Survey. This 
outlines briefly the work done at the different magnetic observa- 
tories in the country, of which there are 254. During the year 
observations were also made at sea, there being two vessels em- 
ployed on the Atlantic seaboard and one on the Pacific. 


“RUBBER TRADE DIRECTORY”—The “Rubber Trade Direct- 
ory” for 1908 has just been issued. This contains a list of the 
trade organizations in the country, giving their officers, the rubber 
statistics of the leading countries for the past ten years, a synopsis 
of the prices for crude rubber at New York, and a directory of the 
manufacturers and dealers in india-rubber and gutta-percha goods 
and the allied lines in the United States, arranged according to 
states. This volume has also a list of trade-marks, trade names, 
and brands for india-rubber goods, and an abstract of some of 
the laws relating to the use of trade-marks and the status of 
foreign corporations in the several states. The directory is pub- 
lished by the India Rubber World, 395 Broadway, New York city. 


TRANSACTIONS OF THE AMERICAN ELECTROCHEMICAL 
SOCIETY—Volume xii of the transactions of the American Electro- 
chemical Society, containing a report of the twelfth general meet- 
ing, held in New York city, October 17, 18 and 19, 1907, has been 
issued. This volume contains all the papers and discussions of that 
meeting. It is somewhat larger than recent volumes of the trans- 
actions, containing 478 pages. In it will be found a directory of 
the members of the society, the two lectures delivered during the 
recent meeting, one by E. G. Acheson on “Deflocculated Graphite,” 
the other by G. F. Kunz on “Diamond and Moissanite: Natural, 
Artificial and Meteoric.” In addition to these there are twenty- 
three papers. Among the most important of these are “The Mathe- 
matics of the Induction Furnace,” by Gustav Gin; “The Heat Con- 
ductivity of Carbon,” by F. J. J. Fitzgerald; “Silicon Monoxide,” 
“Monox,” and the “Production of Monox’’—three papers—by Henry 
Noel Potter, and a further contribution to the “Study of Concentra- 
tion Cells,” by H. S. Carhart and F. J. Mellencamp. 


TERRESTRIAL MAGNETISM—The report of Dr. L. A. Bauer, 
director of the department of terrestrial magnetism at the Carnegie 
Institution, Washington, D. C., for the year 1907, has been issued. 
This describes the magnetic survey which is being made of the 
Pacific Ocean by means of the yacht Galilee. At the close of the 
year 1906 the Galilee had returned to San Diego, Cal., and on 
December 22 of that year she set sail from that port upon the 
third cruise in the Pacific. This carried her south to the Society 
Islands, thence to Samoa, fhrough the Carolina Islands up to 
Shanghai, then northeasterly to Sitka, Alaska, thence to Honolulu. 
The Galilee left Honolulu on September 26 and sailed to Jaluit, 
Marshall Islands. She is still on this voyage, which will be com- 
pleted some time in the present year. During the year magnetic 
surveys were also made on land areas, including Alaska, Bermuda 
Islands, Canada, Central America, China, Mexico and Southern 
Pacific Islands. During the voyage of the Galilee magnetic obser- 
vations were made at various depths at sea and a survey on the 
local magnetic pole at Treadwell Point, Alaska. 
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PERSONAL MENTION. 


MR. HARVEY W. HARPER, president of the Howard Miniature 
Lamp Company, Newark, N. J., has returned from a visit to his 
home in London, England. 


MR. FRANK F. FOWLE, Chicago, Ill., announces the opening of 
his office as consulting electrical and telephone engineer in the Mar- 
quette Building, 204 Dearborn street, Chicago. 


MR. E. J. COYLE has resigned as manager of the Southern 
Electrical Company, of Baltimore, Md., and associated himself with 
the Baltimore Electrical Supply Company as sales manager. 


MR. WILLIAM MARCONI has been elected manager of the 
Marconi Wireless Telegraph Company, and will maintain head- 
quarters in London. He succeeds H. Cuthbert Hall, resigned. 


MR. HARRY SHANNONHOUSE, who has been manager of the 
Southern Bell Telephone exchange at Burlington, N. C., for some 
time, has resigned, and R. F. Durant, of Charlotte, has succeeded 
him. 


MR. H. E. PLASS, of the Howard Miniature Lamp Company, 
Newark, N. J., has been granted a patent for a receptacle that 


= can be instantly attached to flexible cord for use with miniature 


multiple or series lamps. 


MR. GEORGE W. HUTCHINSON has been appointed assistant 
to the chief engineer of the Virginia Passenger and Power Com- 
pany, Richmond, Va., by the receivers. Mr. Hutchinson was 
formerly mechanical engineer at the Old Dominion Iron and Nail 
Works, and also of the Richmond branch of the American Locomo- 
tive Works. He is a graduate of the Virginia Polytechnic Institute. 


MR. W. T. GODDARD, electrical engineer of the Locke Insulator 
Manufacturing Company, Victor, N. Y., is making an extensive trip 
through the western states and through the Pacific Coast states, 
investigating high-voltage insulator applications and transmission- 
line and power-house design. Mr. Goddard is making a special study 
of the influence of various climatic conditions upon the design of 
insulators for various localities, especially in view of designs for 
100,000 volts and higher. 


MR. LESTER G. FRENCH has been appointed to direct the 
editorial department of the American Society of Mechanical Engi- 
neers. Mr. French was born in Keene, N. H., in 1869, and following 
an early trdining in editorial work and printing at Brattleboro, 
Vt., received his degree in mechanical engineering from the Massa- 
chusetts Institute of Technology in 1891. After four years’ ap- 
prenticeship, drafting room and shop experience, principally at the 
Builders’ Iron Foundry Shops, in Providence, R. I., and a year and 
a half as a text-book writer, he was engaged on the editorial staff 
of Machinery. For nine years he was editor-in-chief of that paper. 
Recently Mr. French re-engaged in the publishing of text-books 
on algebra, applied mechanics, and of a treatise on steam turbines. 


OBITUARY NOTES. 


MR. P. H. ALEXANDER, one of the old-time electrical repre- 
sentatives, died at Nyack, N. Y., on Saturday, March 21. Mr. Alex- 
ander was prominently identified, in the early days of the incan- 
descent lamp industry, with the Sawyer-Man Electric Company 
and tha Westinghouse Electric and Manufacturing Company. He 
later organized the firm of Alexander, Barney & Chapin. He subse- 
quently became connected with the Southern Electrical Company, 
of Baltimore, Md., and spent several years in government construc- 
tion work in the District of Columbia and Virginia. He has not 
been active in the electrical field for some time. He was in his 
sixtieth year and had a large number of friends and acquaintances 
in the industry. 


MR. ADDISON F. HUNIE, secretary and treasurer of the United 
liluminating Company, New Haven, Ct., died on March 18 at his 
home in New Haven. Mr. Hunie was forty years of age. He was 
& graduate of the Hillhouse High School. After he left school he 
went into the employ of what was then the New Haven Electric 
Light Company when that concern was in its infancy. His first 
Service was as office boy. He was promoted to clerk and in 1889 
was elected secretary and treasurer. His faithfulness and efficiency 
won for him rapid promotions. Mr. Hunie is survived by a widow 
and three children. 
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ELECTRICAL SECURITIES. 

There has been little gain made over the high point reached in 
the stock market over a week ago. At the same time, whenever 
there has been any offering of securities, it has been taken up 
liberally. Continued improvement follows each assurance of 
stability in business, and although the number of unemployed is 
very great, it is expected that this will diminish as the days go on. 
Already there is considerable ease in the money market, with 
evidences of cash available for legitimate enterprises. 

Dividends have been declared upon the following electrical se- 
curities: Cincinnati (Ohio) Street Railway Company; regular 
quarterly dividend of 114 per cent, payable April 1. Rochester 
(N. Y.) Railway Company; regular quarterly dividend of 11⁄4 per 
cent on the preferred stock, payable April 1 to stock of record 
March 25. Massachusetts Lighting Companies; regular quarterly 
dividend of 1% per cent, payable April 15 to stock of record April 1. 
Bell Telephone Company of Pennsylvania; regular quarterly divi- 
dend of 112 per cent, payable April 15 to stock of record on April 4. 
Washington Water Power Company, Spokane, Wash.; regular 
quarterly dividend of 13, per cent, payable April 1 to stockholders 
of record March 20. Havana (Cuba) Electric Railway Company; 
regular quarterly dividend of 114 per cent, on the preferred stock, 
payable April 15. Books close March 31 and reopen April 16. 
United Railways of St. Louis; regular quarterly dividend of 114 
per cent on the preferred stock, payable April 10. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MARCH 21. 


New York: Closing. 
Allis-Chalmers COMMON......... 00 cece eee eee T 
Allis-Chalmers preferred............0ee ee eee 20 
Brooklyn Rapid Transit...............00000. 46% 
Consolidated Gases ivciaecedawes savAwsnw de 10214 
General Elect riGiis ci cet sen Seas 1S oe ees 122% 
Interborough-Metropolitan common.......... T 
Interborough-Metropolitan preferred......... 18% 
Kings County Electric............. 0.0. ee eee 92 


Mackay Companies (Postal Telegraph and 
Cables) COMMON........... cece eee veces 
Mackay Companies (Postal Telegraph and 
Cables). preferred. 5 .43045ad ed teas ee 


Manhattan EFlevated......... cece eect eee ees 120 
Metropolitan Street Railway.............0.8. 15% 
New York & New Jersey Telephone.......... 98 
Western Union............ ccc cece cece ee ... 48 
Westinghouse Manufacturing Company...... 41 
Boston: Closing. 
American Telephone and Telegraph.......... 108% 
Edison Electric Illuminating................ 202 
Massachusetts Electric... ..........c esc cccee 45 
New England Telephone................0008 109 


Western Telephone and Telegraph preferred.. 62%, 


The American Telephone and Telegraph Company made an in- 
crease in gross earnings in the first two months of the current 
year of $1,171,267, or 24.8 per cent. After deducting expenses and 
interest charges the surplus for the stock was increased $968,475, or 
29.31 per cent. The surplus of $4,271,105 equals 2.8 per cent on the 
$152,460,000 stock outstanding. The earnings for the two months 
are: Total earnings, $5,893,257; expenses, $341,211; net earnings, 
$5,552,046; deduct interest, $1,280,941; surplus, $4,271,105, an in- 
crease of $968,475. 

At the annual meeting of the Western Telephone and Telegraph 
Company Moses Williams was elected a director to succeed James 
J. Storrow, resigned, and Alexander Cochrane was elected to fill the 
vacancy caused by his own resignation early last year. 


Philadelphia: Closing. 
Electric Company of America............... 9 
Electric Storage Battery common............ 25 
Electric Storage Battery preferred........... 25 
Philadelphia Electric............. cece eaee < H% 
Philadelphia Rapid Transit.............. ... 18% 
United Gas Improvement.............. waa. T9 

Chicago: Closing. 
Chicago Telephone.............c.ccccccccers 119 
Commonwealth Edison..............00.0cee- 8914 
Metropolitan Elevated preferred............. 49 
National Carbon common..............e000. 5214 
National Carbon preferred................ .. 102% 


The directors of the Chicago Telephone Company have declared 
the regular quarterly dividend of 2% per cent, payable March 31. 

Directors of the National Carbon Company have declared the 
regular quarterly dividend of 1 per cent on the common stock, 
payable April 15. Books close April 4 and reopen April 16. 
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ELECTRIC RAILWAYS. 


SALEM, ORE.—Work has been commenced on the Portland, 
Eugene &. Eastern electric road at Eugene, Albany and Springfield. 


ASHEVILLE, N. C.—Preliminary work. has been started on the 
proposed Asheville-Hendersonville electric railway, and several 
large crews are now engaged surveying the route. 


VICKSBURG, MISS.—Chancellor Hicks has ordered that the 
property of the Vicksburg Street Railway Company be sold the first 
Monday in May to satisfy the judgments of Sarah Bullis et al. 
against it. 


MASSILLON, OHIO—The contract for the construction of the 
Massillon, Wooster & Mansfield electric railway has been let to 
the Frank Ovens Company, and the Mohawk Construction Company, 
of Boston. 


CLARKSBURG, W. VA.—Fire, on March 7, destroyed the power- 
house of the Fairmont & Clarksburg Traction Company, at Adams- 
ton, with a loss of $38,000. For the present connection will be made 
with the high-tension line from Fairmont. 


FORT COLLINS, COL.—It is announced that work will be com- 
menced at once on six miles of extension of the Denver & Inter- 
urban line. The road will be constructed to two summer resorts 
and will be extended three miles south of the city. 


MILWAUKEE, WIS.—The Fidelity Trust Company of Milwau- 
kee has been appointed by Judge Tarrant as receiver in Wisconsin 
for the Chicago & Milwaukee Electric Railway Company. The re- 
ceiver was appointed on the application of the Columbia Construc- 
tion Company. 


SALINA, KAN.—At a meeting of the Commercial Club a stock’ 


company was organized with a capital stock of $100,000 for the 
purpose of constructing an interurban railway to connect several 
towns in Central Kansas. Several persons have volunteered to pro- 
mote interurban lines in this part of the state. 


KANSAS CITY, MO.—Work has been begun on the extension 
of the electric car line from Merriam to Shawnee, Kan. The line 
was finished as far as Merriam, Kan., several months ago. Cars 
have been running over that part of the line since Christmas. The 
distance from Merriam to Shawnee that remains to be completed is 
about one mile. 


SHERIDAN, WYO.—S. A. Broadwell, representing Eastern capi- 
talists, is negotiating with the city council for a street railway 
franchise, and promises to have a part of the line in operation 
next fall, if granted a franchise. The plan contemplates connect- 
ing the large coal camps with the city. These camps employ more 
than 5,000 men. 


= HAMPTON, N. H.—The Exeter, Hampton & Amesbury Street 
Railway Company has been sold at public auction for $250,000 to 
Charles H. Penny, of Hartford, Ct., who represented a committee 
of the bondholders of the company. Mr. Penny was the only bidder. 
The road has been in operation for several years, but recently the 
financial returns have been unsatisfactory and a sale was decided 
upon. 

BROWNSVILLE, TEX.—The city council has granted a fran- 
chise for a street railway to the following persons: John G. Fer- 
nandez, A. C. Brokaw, F. W. Kibbe, S. K. Hallam and L. H. Hallam, 
all of Brownsville. The franchise gives the grantees the right to 
build on all streets and alleys of the city. The franchise is for 
twenty-five years. The company is required to begin work within 
twelve months and have two miles of road built and in operation 
within two years. | 


RIVERSIDE, CAL.—An operating agreement between the Hunt- 
ington trolley interests and the Crescent City Railway Company has 
been effected by which the Riverside & Arlington Railway will 
operate over the line now being equipped by the Crescent between 
Riverside and the plant of the Southern California Cement Com- 
pany at Crestmore. Under the terms of this agreement the Crescent 
City company, an allied corporation with the cement company, is 
to complete the electrifying of the freight line completed several 
months ago and turn it over ready for operation by the Huntington 
company. This will give the Huntington company another link 
in its line to Los Angeles. 


Vol. 52—No. 13 


AUGUSTA, GA.—The Atlanta & Carolina Railway Company, 
which intends building a trolley line from Atlanta to Augusta and 
possibly on to Columbia, S. C., has had its charter amended so as 
to give it authority to enter several counties not included in the 
original charter and to make use of streets in several important 
Georgia towns. The new counties included are: Newton, Columbia, 
Richmond, Lincoln, Walton, Oconee, Clarke, Oglethorpe, Wilkes and 
McDuffie. 

GREENCASTLE, PA.—The Chambersburg, Greencastle & 
Waynesboro Street Railway Company has awarded to the J. G. 
Schaff Electric Company a contract for additional equipment to 
be installed at Waynesboro and at its proposed substation at 
Marion. Between the power-house and substation building at 
Marion will be erected a modern three-phase transmission line 
for the transmission of 23,000-volt current. This line will be erected 
along the present right of way on the existing pole line. 


JACKSONVILLE, TEX.—H. L. Norton, of Boston, Mass., has 
submitted an electric interurban proposition to the citizens. Morton 
represents large interurban capital in the East and proposes to 
build and equip a line seventy-five miles long to connect Jackson- 
ville, Dialville, Rusk and Tyler, with spur tracks every three or 
four miles, upon which five-ton, four-wheel cars will be run for 
accommodation of truck growers. He asks no stock subscriptions, 
only right of way, etc. The line will be built entirely by Eastern 
capital and principally for freight in the truck and fruit trade. 


FORT PLAIN, N. Y.—The Mohawk Valley Improvement Com- 
pany has been formed at Fort Plain, presumably to construct a 
trolley line between Little Falls and Tribes Hill, to connect the 
Utica & Mohawk Valley line with the Fonda, Johnstown & Glovers- 
ville system. The company has a capital stock of $6,000, and the 
Officers are: President, Thomas J. Zoller, Little Falls; vice-presi- 
dent, Frank Gebbie, St. Johnsville; secretary-treasurer, Abram 
Devendorf, Fort Plain. The other directors are: Elmer E. Folmsbee, 
Fonda; E. P. Burnap, Canajoharie; A. M. Farnam, Cooperstown; 
H. E. Hartwell, New York; Bartlett Arkell, Canajoharie. 


NEW HAVEN, CT.—It is stated by an officer of the Shore Line 
Electric Railway, which has a charter for a trolley road from Stony 
Creek to the west side of the Connecticut River, that the line will 
probably be opened for traffic this summer. Much of the grading 
work has been done along its proposed route. The shore line trolley 
will run from Saybrook to Ivoryton and to Essex if the present 
plans of the company are carried out. In connection with the 
progress being made by the Shore Line in completing its proposed 
line a charter has been granted to a company to build a trolley from 
East Lyme to the easterly side of the Connecticut River which will 
make a continuous trolley paralleling the Shore Line division of the 
New Haven road. 


EVANSVILLE, IND.—The Evansville Terminal Railway Com- 
pany, whose primary purpose is to construct ten miles of track 
from Evansville to Newburgh, to connect with the Evansville & 
Eastern line at the latter point, has filed articles of incorporation. 
The capital stock is placed at $200,000. It is said that the new 
company will parallel the Evansville, Suburban & Newburgh tracks 
most of the way. The incorporators are: A. F. Karges, M. S. 
Sonntag, W. H. McCurdy, James V. Rush, Fred W. Reitz, William 
A. Koch, Louis A. Daus, A. P. Lahr, Charles F. Hartmetz, Evans- 
ville; Charles W. Brizius and Wesley Wilson, Newburgh. All of 
these men are the directors in the Evansville Railways Company, 
the corporation which owns the Evansville & Mt. Vernon and the 
Evansville & Rockport lines. 


ALBANY, N. Y.—The Albany & Hudson Company is ready to 
build its twenty-two miles of connection from Nassau to the state 
line before October 1, and offers to spend $35,000 on Lebanon 
Mountain, according to agreement, before May 1, preparing for the 
connection of the Pittsfield road, and will contract to build this 
season its six miles of connecting road from West Pittsfield 
to the state line. Sperry & McLaine, New Haven engineers, 
have made the surveys, plans and estimates. The road will cost 
about $1,000,000 and will run from Nassau through the following 
townships: East Nassau, Brainard, West Lebanon, New Lebanon, 
Lebanon Springs and Hancock. It is estimated that the six miles 
of connection of the Pittsfield road up Lebanon Mountain will cost 
$50,000 a mile. The route follows along the state road over Lebanon 
Mountain. 
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ELECTRIC LIGHTING. 


TABOR, TENN.—The people of Tabor have decided to organize 
an electric light company with a capital of $10,000. 


COLEBROOK, N. H.—The W. E. & W.. Drew Electric Light Com- 
pany has passed into the control of West Stewartstown men. 


JUNEAU, ALASKA—The city council has granted a franchise 
to the Juneau Electric Light Company for a term of fifty years. 


OMAHA, NEB.—Plans have been made by the Omaha Electric 
Light Company for a new transformer house, which will cost $5,000. 


LAKE CRYSTAL, MINN.—The electric light plant at Lake 
Crystal has been purchased by C. S. Christenson & Company, of 
Madelia. 


CHILTON, WIS.—The voters of this city will, at the coming 
spring election, decide whether the city shall own and operate its 
electric Hghting plant. 


MONROE, WIS.—The Monroe Electric Light and Power Com- 
pany has been awarded a ten-year contract for street lighting. 
The rate will remain as heretofore, $65 a lamp per year. 


CHEYENNE, WyYO.—State Engineer Johnston has announced 
that the height of the dam of the Big Horn Power Company, in the 
cafion of the Big Horn River, will be limited to thirty-five feet. 


LUDLOW, MASS.—The Ludlow Manufacturing Associates have 
issued a notice to their electric light consumers of a reduction of 
twenty-five per cent in the rate charged for service, the new rate 
deing twelve cents per kilowatt-hour to all consumers. 


_LEETONIA, OHIO—The People’s Electric Light and Power 
Company, to manufacture light, heat and power for Leetonia and 
Columbiana County, has been incorporated with a capital stock 
of $15,000 by Albert E. Green, Alison J. Thompson, John M. Garfield, 
E. J. Blandins and Frank H. Cinn. 


OGDEN, UTAH—A new power plant to cost approximately $50,000 
will be erected near Willard Cafion by M. S. Browning and his 
brother, J. M. Browning, who have completed a deal for all of the 
water rights in Willard Cafion. When the plant is completed 
power will be conveyed into Ogden by high-power lines. 


LIMA, OHIO—The city council has voted to Issue bonds for 
$80,000 for the building of a municipal electric light plant. The 
city council proposes to accept the estimates made by E. R. Young. 
of Toledo, who agrees to construct the plant at the price named 
with sufficient capacity for commercial and private consumption. 


ST. LOUIS, MO.—The Light and Development Company, a cor- 
poration formed by former employés of the Laclede Power Com- 
pany, has been incorporated with a capital stock of $5,000. The 
incorporators are: W. A. Smith, E. M. Kurtz, H. W. Beck and Hugh 
Murdock. The object of the company is to distribute light, heat 
and power. 


ST. LOUIS, MO.—The Light and Development Company, a cor- 
is to be increased by the installation of a new 1,000-kilowatt gener- 
ator. Street lights for the entire West Side will be supplied 
from the municipal plant, and service furnished to homes. A 
transfer of $37,000 has been made from the general contingent 


fund to enable the board of public works to contract for new 
machinery. 


RUMNEY, N. H.—A new stock company is to be formed in the 
town of Rumney for the purpose of establishing an electric lighting 
plant. The town has voted to secure electric lights of the new 
company for a term of not less than five and not more than ten 
years at an annual rental of $500. Stinson Brook will be the power 
source. The town will begin with a contract of sixty-five incandes- 
cent lights for the streets. 


GLENDORA, CAL.—The Glendora Light and Power Company 
has been organized with a capital of $20,000, and the following 
officers: J. A. Jones, president; H. G. Baker, vice-president, and 
C. S. Whitcomb, secretary-treasurer. A sufficient amount of stock 
has been subscribed and paid up to enable the company to begin 
operations at once, and it is believed that a complete light and 
power plant can be installed in sixty days. 


TAYLOR, TEX.—Plans are rapidly being formulated for in- 
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stalling a contemporary electric light company here, which, it is 
rumored, will be in operation within ninety days. It is composed 
of local capitalists, as a result of dissatisfaction over the present 
meter rates and flat rates. It is said the new company will reduce 
the price of service from the present scale of twenty cents per 1,900 


watts to ten cents per 1,000. The names of the promoters are not 
given. 


LACONIA, N. H.—At the annual meeting of the Laconia Electric 
Lighting Company the following officers were elected for the coming 
year: President, W. L. Mauran, Providence, R. I.; vice-president, 
J. P. Mauran, Providence; treasurer, Thomas E. Stere, Providence; 
clerk, F. M. Beckford, Laconia; manager, F. L. Thomas, Laconia; 
directors, W. L. Mauran, J. P. Mauran, F. M. Beckford, T. E. Stere, 
F. L. Thomas and Edmund Little. The reports showed that the 
financial condition of the company was most excellent. 


TRENTON, N. J.—Vice-Chancellor Walker has appointed Mitchell 
B. Perkins temporary receiver of the Bordentown Electric Light 
Company and the Cinnaminson Electric Light Company. The re- 
ceivership application was made by Whitney & Kemmerer and the 
Bryan-Marsh Company, of Philadelphia. The liabilities of the two 
concerns are claimed to aggregate $40,000. It is said that the 
financial condition whfch caused the application was due to the 
companies’ connection with the Camden & Trenton Railway Com- 
pany, now in the hands of a receiver. 


MITCHELL, S. D.—The Mitchell Illuminating and Power Com- 
pany is the title of the new company which has arranged to take 
possession of the electric light plant and the gas plant, formerly 
owned by the Mitchell Gas Company. The officers of the new 
company are: President, D. B. Miller; vice-president, D. A. Mizener; 
treasurer, T. J. Spangler; secretary, F. A. White. Directors are: 
W. M. Smith, D. A. Mizener, D. A. Braught, Henry Swindler, F. A. 
White, D. B. Miller, T. J. Spangler, of this city, and James Suther- 
land, and George Rosenthal, of St. Louis. The new company has 
arranged to completely overhaul the plants. 


GREELEY, COL.—Many plans are being proposed to furnish 
electrical power from the headwaters of the Cache la Poudre River. 
It is understood that the Fruit Belt Power and Irrigation Com- 
pany, capitalized at $1,500,000, which proposes to develop electricity 
from the Grand River near Grand Junction, will also invade north- 
ern Colorado and by a series of reservoirs in the Poudre Canon 
develop horse-power sufficient to furnish electricity to all towns 
of northern Colorado, for running sugar factories and farm ma- 
chinery and provide for an electric railway. The company is said 
to have ample financial backing, with J. O. Hayes, a banker of 
Colorado Springs, and Henry C. Hall as members. Greeley parties 
are also interested in the project. 


BIRMINGHAM, ALA.—The North Birmingham city council has 
passed an ordinance calling an election on April 20 when the ques- 
tion of whether or not the town shall issue bonds to the amount 
of $5,000,000 to be used in the construction of a water and light 
plant on the Warrior River will be voted on. It is the intention 
of many of the councilmen to carry out the plans of Thomas H. 
Friel, if the election carries, which calls for the construction of a 
dam across the river near Phillips Ferry, in the northeast corner of 
Walker County, twenty-elght miles from North Birmingham. The 
plant will be erected not far from the dam for the purpose of sup- 
plying the city both with water and electricity. If the proposition 


” carries Greater Birmingham will have to assume the bonds on 


October 1, 1909, when the Greater Birmingham bill goes into effect. 


KNOXVILLE, TENN.—An ordinance granting a franchise to the 
French Broad Power Company for a term of forty-five years, to 
furnish electric power within the corporate limits of the city of 
Knoxville, has been passed by the city council. Before final pass- 
age, the ordinance was amended in several particulars. The 
amendments provide that the work must begin by September 3, 
1909, and that the plant must be in operation by March 3, 1912. 
The company must, within thirty days after the stipulations of the 
ordinance, submit to the recorder a check for $1,000 as an evidence 
of good faith, and upon the completion of the plant, pay the city 
$4,000 per annum for the first four years, and then $6,000 per 
annum until one per cent of the gross earnings in the city amounts 
to $6,000 per annum. After this the company shall pay the city 
one per cent of its gross earnings. 
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TELEPHONE AND TELEGRAPH. 


ROCHESTER, N. H.—The local telephone exchange was de- 
stroyed by a $150,000 fire which consumed the Dodge Block. The 
company’s loss is estimated at $15,000. A new exchange will be 
installed in the Wentworth Block. 


SALT LAKE CITY, UTAH—Government telephone lines built 
by the United States forest service are to have connections with the 
system of the Rocky Mountain Bell Telephone Company throughout 
the intermountain region, according to a contract entered into by 
the company and the government, 


ROCHESTER, N. Y.—Justice Foote has confirmed the sale of the 
properties of the United States Independent Telephone Securities 
Company, including the Utica Home Telephone Company, to the 
reorganization committee. It is reported that there has been a 
large increase of the bondholders who are consenting to the plan of 
the committee to form a holding company at Syracuse. 


TREZEVANT, TENN.—The Trezevant Telephone Company, 
which was organized in this city about three months ago, now has 
its system in operation. It has proven so far to be a success. This 
is an independent company and its stockholders are the subscribers. 
The company has been incorporated with a capital stock of $1,000. 
Connection will be had with the independent systems at Atwood, 
McKenzie, Martin, Gleason and other places in west Tennessee. 


WILDWOOD-BY-THE-SEA, N. J.—The city council of Wildwood 
has passed an ordinance giving to the Eastern Telephone and 
Telegraph Company, which is a branch of the Keystone Telephone 
Company, of Philadelphia, the rights and privileges of laying con- 
duits and erecting poles and wires for the installation of a tele- 
graph and telephone system. The company announces that it con- 
templates miscellaneous additions to its plant this year approxi- 
mating $300,000. C. E. Wilson, Philadelphia, Pa., is general manager. 


DATES AHEAD. 
Iowa Electrical Association. Annual meeting, Des Moines, Iowa, 
April 22-23. 
Iowa Street and Interurban Railway Association. Annual meet- 
ing, Des Moines, Iowa, April 23-24. 
American Electrochemical Society. Next meeting, Albany, N. Y., 
April 30-May 2. 


Nebraska Electrical Trades Association. First annual electrical 
show, Auditorium, Omaha, Neb., May 4-9. 


Nebraska Electrical Association. First annual meeting. Omaha, 
Neb., May 6-7. 


West Virginia Independent Telephone Association. Annual meet- 
ing, Fairmont, W. Va., May 7-9. 


Southwestern Electrical and Gas Association. Annual conven- 
tion, El Paso, Tex., May 7-9. 


Railway Signal Association. Next meeting, New York city, 
May 12. 


Ohio Society of Mechanical. Electrical and Steam Engineers. 
Next meeting, Columbus, Ohio, May 15-16. 


National Electric Light Association. Annual meeting, Chicago, 
111., May 19-22. 


Telephone Association of Texas and Louisiana. Annual meet- 
ing, Dallas, Tex., May 25-27. 


American Institute of Electrical Engineers. Annual meeting, 
Atlantic City, N. J., June 29-July 2. 


National Electrical Contractors’ Association. Next meeting, 
Chicago, Ill, July 15. 


American Society of Municipal Improvements. Annual meeting, 
Atlantic City, N. J.. October. 


INDUSTRIAL ITEMS. 
THE BROOKFIELD GLASS COMPANY, New York city, an- 


nounces the removal of its general offices to the United States 
Express Building, Trinity Place, Greenwich and Rector streets. 


THE GOLDSCHMIDT THERMIT COMPANY, New York city, 
has published an interesting bulletin entitled “Reactions.” This 
illustrates and describes a number of very interesting applications 
of thermit welding. : 


THE DAYTON FAN AND MOTOR COMPANY, Dayton, Ohio, has 
ready for distribution its catalogue devoted to ceiling and desk 
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fans for both direct and alternating currents. Copies of this cata- 
logue will be furnished to those interested upon request. 


THE AMERICAN STEEL AND WIRE COMPANY, The Rookery, 
Chicago, Ill., has published a very interesting bulletin devoted to 
the eradication of farm weeds by sulphate of iron. This bulletin 
indicates a really remarkable condition of affairs, and shows con- 
clusively that extremely good results may be secured by the 
utilization of this material. 


DOSSERT & COMPANY, 242 West Forty-first street, New York 
city, have received an order for 400 solderless cable connectors 
from the San Francisco Gas and Electric Company. F. A. Lawson 
& Company, Pacific Coast agents for the Dossert company, write 
that Dossert solderless connectors have been specified in the plans 
for the wiring of the new Palace Hotel, San Francisco. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has ready for distribution a bargain list of motors 
which have been taken in by the company on an exchange basis. 
These have all been tested, such repairs as were necessary have 
been made, and they are offered with the same guarantee as 
obtains on new apparatus. These motors are offered subject to 
order before April 15. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., has issued 
its 1908 catalogue devoted to electrical supplies. This is a very 
substantial volume and contains lists of every conceivable piece of 
electrical apparatus. In addition to the descriptive matter there 
are included data which will be found of value to the distributor 
and salesman. There is an index to code words, a list number 
index, and a material index alphabetically arranged. 


THE BUCKEYE ENGINE COMPANY, Salem, Ohio, is calling 
attention to its success in marketing the Buckeye electric blue- 
printing machine. A short time ago the company secured a large 
amount of bent plate glass, which is used in the construction of 
this machine, at a very low figure. One hundred of these machines 
were immediately offered for sale at greatly reduced prices. The 
company now announces that only a few of these are left, and the 
opportunity to secure one under these circumstances will not re- 
main open much longer. 


THE DOUBLEDAY-HILL ELECTRIC COMPANY, Pittsburg, Pa., 
announces that owing to large increases in the demands on its 
winding and: repair departments it has doubled its capacity by 
leasing new quarters in the Bindley Hardware Building, at Shady- 
side Station, Pittsburg. At this point it will have the best trackage 
and direct express facilities. The company has put in additional 
machinery which will enable it to build an armature complete. 
The company also manufactures trolley wheels, connectors and 
special electrical machinery. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, 
Victor, N. Y., has appointed as its agents for eastern Canada the 
Engineering Equipment and Supply Company, Lindsay Building, 
Montreal, Canada. The company is ready to place in the hands of 
engineers interested, information concerning the Locke company's 
product. S. W. Smith, of the Engineering Equipment and Supply 
Company, has long been associated with the lighting interests 
of Montreal, and for a considerable time was connected with the 
Canadian Westinghouse Company as sales engineer. 


THE UNITED INDURATED FIBRE COMPANY, Lockport, N. Y., 
has closed a contract with the Philadelphia Rapid Transit Company 
for the insulation of practically all of its Wilgus and Sprague 
under-running third rail. Experiments have been conducted for the 
last year and a half with indurated fibre. The Philadelphia company 
finds this the best suited to its needs, and also announces that it 
has great insulating powers. This is a decided victory for the 
United Indurated Fibre Company, as the competition with wooden 
covers has been very strong. The fibre company now has out 
estimates for eighty-five miles of similar rail covering. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently completed the installation 
of a large number of motors for the San Rafael Paper Manufactur- 
ing Company of Mexico. These motors vary in capacity from. ten 
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to 150 horse-power. They will be used in the operation of several 
machines and tools in the factory of the San Rafael Company, 
which is located about thirty-six miles from the City of Mexico. 
The company obtains its electric current for driving the motors 
from the Mexico Light and Power Company at a potential of 
20,000 volts. Six 120-kilowatt, oil-insulated transformers reduce 
this current to a working pressure of 440 volts. A switchboard to 
contro] the various transformers and motor circuits is furnished 
with the contract as well as a number of individual switchboard 
panels located near each motor. This installation is considered 
the most modern and economical plant of its kind in the republic 
of Mexico. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued an interesting sixteen-page pamphlet, No. 4,561, devoted 
to Edison Gem high-efficiency incandescent units. A large number 
of illustrations of Gem lamns and fixtures are shown, and illumi- 
nation tables giving the foot-candle values on different horizontal 
planes when the lamp is used with various types of Holophane re- 
flectors are included. The unit is easily renewed, fits the standard 
socket and burns on any standard circuit. It gives a perfect 
distribution of light, with a downward efficiency of from 1.75 to 
nearly one watt per candle. The quality of light is brilliant, soft 
and uniform, making it especially useful for interior lighting. A 
four-page folder which the company has ready for distribution de- 
scribes “G-I” flame arc lamps. This lamp is a simple and efficient 
American development of the flame arc principle, using gravity 
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feed without clock mechanism. The lamp is suitable for any stand- 
ard make of flame arc carbons, is handsome in appearance, and 
very efficient in operation. 


THE BROWN HOISTING MACHINERY COMPANY, Cleveland, 
Ohio, has published a very interesting catalogue devoted to the 
“Brownhoist” locomotive cranes equipped with the Brown patent 
grab buckets for handling coal, ore, sand, ashes, etc. The illustra 
tions show the crane handling coal from stock piles, gondola cars, 
barges, etc., and the possibilities attending the use of this equip- 
ment are at once apparent. The crane, in general, consists of a 
boom, drums, engines, boiler, etc., mounted on a bed which is 
supported by and rotates on a steel car. The boiler and heavy 
frame supporting it rotate opposite to and counterweight the load. 
the crane can be used to push or pull cars, and in this way take 
the place of a switching engine. Under its own power the locomo- 
tive crane has the functions of hoisting, rotating, traveling, and of 
raising and lowering the boom. These motions, as well as the 
opening and closing of the grab bucket, are all under the control 
of the operator. The car frame or body can be mounted on either 
four rigid wheels or on two sets of swivel trucks. The swivel 
trucks are standard Master Car Builders’ trucks equipped with 
standard couplers, train pipe, etc., enabling the crane to be put 
behind an engine or coupled into a regular train and moved at 
high speed from place to place. When used in this way the 
traveling mechanism is thrown out of gear by means of sliding 
gears on the truck axles. 


Record of Electrical Patents. 


Week of March 17. 


881,934. PROCESS OF PRODUCING ALUMINUM-MAGNESIUM 
ALLOYS. Franz Von Kügelgen and George O. Seward, Hol- 
combs Rock, Va., assignors to Virginia Laboratory Company, 
New York, N. Y. Magnesium oxide is dissolved in a fused salt 
of low specific gravity and electrolyzed in the presence of a 
cathode of molten aluminum-magnesium alloy. 


881,938. BLOCK SIGNAL. Don D. Miles, Jr., Aurora, Ill. The 


signals are controlled by an electromagnetic device actuated 
by the car. 


881,943. ELECTRIC-LIGHT SIGN. Mortimer Norden, New York, 
N. Y., assignor to the Electric Carriage Call Company, New 
York, N. Y. A sign built up of a number of plates, each having 


holes representing numerals or letters through which the lamps 
project. 


881,963. DISTRIBUTION FIXTURE. William D. Scott, Buffalo, 


N. Y. The insulators are supported on a number of adjustable 
collars. 


882,026.—MEANS FOR TRANSMITTING ELECTRIC CURRENTS 
WITH INCREASED ENERGY. 


881,965. FUSE AND FUSE-BOX. Frank L. Sessions, Columbus, 
Ohio, assignor, by mesne assignments, to the Jeffrey Manufac- 
turing Company. The attachment jaws for the fuse may be se- 
cured to the base plate in a number of positions. 


881,967. ELECTRIC INSULATOR. Charles R. Slusser, Montpelier, 
Idaho. An insulator with a diagonal slot for the conductor. 


881,968. ELECTRIC KETTLE. David C. Smith, Kalgoorlie, 
Western Australia, Australia. The heater is enclosed in an in- 
clined rectangular chamber. 


881,985. PLUG-SEAT SWITCH. Bernard O. Wells, Charleston, 
Nl., assignor to Sterling Electric Company, La Fayette, Ind. 
The plug is held in position by an extension secured to the seat. 


881,986. AUTOMATIC GAS ANALYZER. Henry J. Westover, New 

ork, N. Y. The proportions of a given gas mixture are con- 

trolled through electrical means by two independently movable 
floats. 


882,003. ELECTRICAL IGNITING APPARATUS. Edward S. Huff, 
Detroit. Mich., assignor to Henry Ford. Detroit. Mich. A con- 
denser is inserted in the induction coil circuit, a portion of 
the circuit being shunted by the charging generator. 


882,026. MEANS FOR TRANSMITTING ELECTRIC CURRENTS 
WITH INCREASED ENERGY. Julian A. Stratton, Chicago, 
Ill. A generator with a number of field windings, each in- 


cluding a condenser and adjusted to have a separate frequency 
of oscillation. 


882,041. INSULATING RAIL JOINT. Benjamin Wolhaupter, New 
York, N. Y., assignor to the Rail Joint Company. A joint bar 
of insulating material is interposed between the rails and the 
girder-plate. 


882.048. INDUCTION-COIL. Melville S. Brigham, Detroit, Mich., 
assignor of one-half to A. R. Bliss, Lowell, Mass. A number of 
open magnetic circuit coils grouped together, each with inde- 
pendent windings, and means for various coupling arrange- 
ments. 


882,075. PROCESS FOR SEPARATING THE METALS CON- 
TAINED in copper-nickel matte. James M. Neil, Toronto, 
Ontario, Canada, assignor to Frederic C. Norris, trustee, Detroit, 
Mich. The matte is treated with sulphuric acid, the resulting 
sulphate being electrolyzed between a copper-nickel anode and 
a copper cathode. 


882,089. ELECTRICAL SIGNALING APPARATUS. Benjamin F. 
Wooding, Denver, Col. The signals, both on the train and along 
the track, are controlled by a source of current on the train, 
acting through signal lines and a contact device. 


882.095. WIRE TIE FOR INSULATORS. Waldo E. Callane, Flora, 
Ind. A tie of stiff resilient wire which is sprung over the in- 
sulator and the conductor. 


882,096. LIGHTNING ARRESTER. Franklin P. Cauble, Lincoln- 
ton, N. C. The conductors are wound on hollow cylinders which 
are slotted longitudinally. 


882.110. ANODE. Albert M. Hill, New Haven, Ct., assignor to C. 
Upham Ely, Brooklyn, N. Y. An anode with a dove-tailed head 
for locking in the suspension rod. 


882,118. ANNUNCIATOR. John T. Needham, Bayonne, N. J., A8- 
signor of one-half to Postal Telegraph-Cable Company, New 
York, N. Y. A combined annunciator and signal. 


882,139. RESTORING ATTACHMENT TO TROLLEY WHEELS 
AND ELECTRIC SIGNAL FOR THE SAME. George H. 
Brooks, Louisville, Ky., assignor to Grauman, Beckman & 
Brooks, Louisville, Ky. A relatively long grooved finder at- 
tached to the harp. 
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cables ahd means for passing dried air through. 


882,148. BLOCK-SIGNAL SYSTEM. William Daves, Bloomington, 
Ill., assignor to the Inter-State Signal Company, Camden, N. J. 


The lock for the signal is controlled electrically. 


882,144. STORAGE-BATTERY ELECTRODE. Thomas A. Edison, 
Llewellyn Park, Orange, N. J., assignor to Edison Storage 
Battery Company, West Orange, N. J. The flaky active material 
of an alkaline battery is supported in a conducting non-active 


structure. 


882,153. TROLLEY HEAD. James Lennox, Brackenridge, Pa. The 
wheel proper is provided with trunnions which engage in open- 


ings in the harp. 
882,157. 


brake valves. 


P 


a eee ee 


888,242.—Cross CONNECTION FOR DYNAMOELECTRIC MACHINES. 


882,158. MAGNETIC ORE SEPARATOR. Richard R. Moffatt, New 
York, N. Y., assignor to Imperial Ore Separator Company. An 


endless conveyer carries the ore between two sets of upper and 
lower magnetic poles. 


882,169. ELECTRODE. Marcus Ruthenburg, Philadelphia, Pa. An 


electrode of a solid mass of uniform non-ferruginous composi- 
tion. 


882,218. ELECTRIC-DISCHARGE APPARATUS. Percy H. Thomas, 
Pittsburg, Pa., assignor to Westinghouse Electric and Manufac- 


turing Company. A discharge plate having an area large in 
comparison with its thickness. 


882,225. FLUSH RECEPTACLE. Frank T. Wheeler, Plainville, Ct., 


assignor to Trumbull Electric Manufacturing Company, Plain- 
ville, Ct. A method of construction. 


882,242. CROSS CONNECTION FOR DYNAMOELECTRIC MA- 
CHINES. William H. Foot, Wilkinsburg, Pa., assignor to 
Westinghouse Electric and Manufacturing Company. An annu- 


lar case, supported by the core structure, encloses the end con- 
nections. 


882,257.—INCANDESCENT LAMP. 


882,250. FIRE-ALARM BOX. Maynard W. Hamblin, Milwaukee, 
Wis., assignor to American District Telegraph Company, New 
York, N. Y. An open-circuit system. 


882,257. INCANDESCENT LAMP. Matthew M. Merritt, Middleton, 
Mass., assignor to National Electric Lamp Company, Cleveland, 


Ohio. A lamp with a base covered with an electrolytically de- 
posited shell. 


882.258. PROCESS FOR THE MANUFACTURE OF INCANDES- 
CENT-LAMP BASES. Matthew M. Merritt, Middleton, Mass., 
assignor to National Electric Lamp Company, Cleveland, Ohio. 
The shell is deposited electrolytically on the base. 


882,265. LIGHTNING ARRESTER. Newitt J. Neall, Pittsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Company. 


The discharge block has recesses into which projections on the 
conducting plates fit. 
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882,141. CABLE INSULATING AND TESTING SYSTEM. Troy 
_' Cope, Naw WatePford, Ohio. Air passages are provided in the 


SAFETY APPLIANCE FOR RAILWAY TRAINS. Robley 
C. Millard, Atlanta, Ga. Electric controllers for operating the 


of the rails being provided with increased impedance. 


two of which are plastic and one containing resilient strips. 
882,327. 


connections. 
882,328. 


record. 


882,265.—LIGHTNING ARRESTER. 


882,329. TELEGRAPHONE. John A. Lieb, New York, N. Y., as- 


signor to American Telegraphone Company. A hollow drum 
into which the steel recording strip is sprung. 


882,337. JUNCTION-BOX FOR ELECTRICAL CONDUITS. Adnah 
McMurtrie, New York, N. Y., assignor to Thomas & Betts, New 


York, N. Y. A curb with a non-abrasive shoulder for insertion 
in junction boxes. 


882,340. ELECTRICALLY CONTROLLED SWITCH MECHANISM. 
Granville E. Palmer, Boston, Mass., assignor of one-fourth to 
Charles B. Price and one-fourth to Frank S. Price, Salem, Mass. 
A solenoid switch acting through toggle joints. 


882,347. COMPOSITE SIGNALING AND TELEPHONE SYSTEM. 
Harry O. Rugh, Sandwich, Ill. The telephone and telegraph 
signals are separated by an inductive bridge. 


882,328,—AMPLIFYING MAGNET SYSTEM FOR TELEGRAPHONES. 


882,388. ELECTRIC OIL SWITCH. John D. Billiard, Jr., and 
Charles E. Parsons, Glens Falls, N. Y. A rocking oll switch. 


882,424. INSULATOR PIN. William Scharfhausen, Payette, Sie 
assignor to Payette Insulator Pin Company, Limited, Payette, 


Idaho. A pin is provided with a longitudinal slot and a lock- 
ing key. 


882,450. TROLLEY. Frank E. Brazeal, Monson, Mass., assignor of 


one-half to Herman S. Mowry, North Adams, Mass. The wheel 
is provided with oil reservoirs. 


882,523. BLOCK-SIGNAL SYSTEM. Frank E. Kinsman, Plainfield, 
N. J. A system for electric railways. 


882,531. ROTARY CONVERTER. John L. Murdock, Bound Brook, 


N. J. A three-phase rotary with three windings and a two-part 
commutator for each. 
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882,276. ELECTRIC SIGNALING SYSTEM. Jobn D. Taylor, Edge- 
wood Park, Pa., assignor to the Union Switch and Signal Com- 
pany, Swissvale, Pa. A continuous-rail block system, portions 


882,292. FLEXIBLE CONDUIT. William S. Brown, New. York, 
N. Y. A conduit consisting of a number of superposed layers, 


CIRCUIT-CONTROLLING DEVICE FOR TELEGRA- 
PHONES. John A. Lieb, New York, N. Y., assignor to American 
Telegraphone Company. A commutating switch controlling the 


AMPLIFYING MAGNET SYSTEM FOR TELEGRA- 
PHONES. John A. Lieb, New York, N. Y., assignor to American 
Telegraphone Company. A number of recording magnets are 
attached to the talking circuit, each of which makes its own 


\ 


(ari 


\ ae 


a 


AES 
az 


pin? 
NS 


ontjat 
YN 
"ht 


Mass 


[EN 


mpi 


t 


~ 


À 


~ N fl ~~ a -~ vV y ve 
” 4 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


VOL. LII. No. 14. 


NEW YORK, SATURDAY, APRIL 4, 1908. 


ISSUED WEEKLY 


CHARLES W. PRICE . . 
STEPHEN H. GODDARD . e s e a a e .- 
WM. HAND BROWNE, Jr. . 
AINSLIE A. GRAY . . 


. e > > > > PRESIDENT AND EDITOR 

VICE-PRESIDENT 
TECHNICAL EDITOR 
e. © © o o o o o o MANAGING EDITOR 


NEW YORK 
PUBLISHING OFPICA e e . e e e e e e e e 18-21 PARKE Row 
CHICAGO 
WESTERN OFFICER... . s «© è « © > « MANHATTAN BUILDING 
BOSTON ` 
New ENGLAND OrFicpe ..... a > >œ « « 95 MILK BTREET 
LONDON 


TELEPHONE AND CABLB 


TELEPHONS ‘21 Cortland.” Private exchange to all Departments. 
REGISTERED CABLB AnppResS: “Electview,” New York. 


SUBSCRIPTIONS 


One Year, United States 
One Year, Canada a ae” ae ee a 
One Year, Forelgn Countries < e « > 600 
Single Copy, 10 cents. Back numbers, beyond one month, each . . .25 


ADVERTISING 


CHANGES for advertisements should be In this office by Friday noon for the 
following week's Issue. 


New ADVERTISEMENTS shonld be fn the office not later than Monday noon 
to assure publication in that week's Issue. 


Pnblished weekly by the Evecrnicatu Review PUBLISHING COMPANY, 13 


Park Row, New York. Charles W. Price, president and treasurer; Stephen 
H. Goddard, vice-president; H. S. Tuthill, secretary. 


Entered at the Post Office at New York as second-class matter under the 
Act of March 3, 1879. 


CONTENTS 
EDITORIAL: 


The Electrical Properties of the Atmosphere 


oP idea Se a ee Cae a as §21 
Subdividing Arc-Circult Distribution... .........0 cece cee eee eees aoa 
Electric Propulsion of Ships.......... 000 cece cece cence ensues 522 
Atmospheric Electricity... 0.0.0... 0.0. ccc cece eee eee e cece neces §23 

The Annual Meeting of the Underwriters’ Natlonal Electric Associa- 
tion Electrical Committee... 0.2.0... cc eee cee cece cece eceeees 524 

Chicago Light Ordinance Passed............ceceececcccecceeueeeecs 526 

Binding-Posts for Snap-Switches 2 


United States Civil Service Examination for Engineer, Indian Service.. 5 


526 
Financial Reports of Electric COMPANICS 2.4 sips hew edie vere te acs 527 
No Consolidation of Wireless Companies eeen en t a a a E 527 
Municipal Ownership Deal in Winnipeg............ 0.0.0 c cece cece ees 27 
Automatic Telephone Merger.......... ccc ccc ccc cee eect ccetarecuues 527 
The Value of Membership in the American Institute of Electrical Engi- 
neers, by Calvert Townley. ....... 00.000 cece eect ccc ceteeeeues 528 
Government Ownership of Telephones Unpopular In Manitoba ?........ 528 
Gossip from London............ccceccccccceeeccccuccuvuuuceecces 528 
Murnau-Oberammergau Single-Phase Railway, by Cyril J. Hopkins..... 529 
Meeting of the National Conference on Standard Electrical Rules...... 534 
Fuse Phenomena. by Alfred Schwartz and W. H. N. James........... 535 
Oklahoma Electric Light. Railway and Gas Assoclation.............. ARR 
The Relative Values of Gasolene and Alcohol as Producers of Power... 539 
REVIEWS OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE....... 540 
INDUSTRIA, SECTION: 
The Kelman “Short-Cireuit” Breaker............0ccceceeceeces. 542 
The National Type “3VS8" Alr-Compressors........ 2.0. c eee eeeees 542 
A Universal Family Sewing-Machine Motor.............c..0000. 544 
Electric-Locomotive-Testing Plant in the Baldwin Locomotive 
WOTEB: Gece Sweat awn teed ion Gant E E ea ee n44 
A New Locking Socket. .... 00.00 ccc cece cece ee eveceaccncceces n44 
Insulators for Extremely High-Voltage Lines,..............0000. 545 
The Queen “Acme” Arc Lamp..... PMA Ge ese ie brett he che 545 
CURRENT ELECTRICAL NEWS....... san Ea aa Boece aE EN ` n46 
RECORD OF ELECTRICAL PATENTS........0c0cccccccceccceucccecccce, 551 


Copyright, 1908, by Electrical Review Publishing Co. 


THE ELECTRICAL PROPERTIES OF THE 
ATMOSPHERE. 


In the study of the electrical properties of the air consider- 
able advance has been made during recent years, but we are 
still sadly ignorant of the behavior of this element. The sub- 
ject is interesting not only from the scientific point of view, but 
to engineers, who are looking forward to a decided increase in 
the voltage of transmission systems, whereby they hope to de- 
crease the cost of construction and at the same time increase 
the area over which power may be economically distributed. 

For a great deal of our, knowledge regarding this ever- 
present mixture of gases we are indebted to Dr. J. J. Thomson, 
and we have come to expect from time to time further additions 
by him to this. In a recent lecture before the Royal Institution, 
of London, he discussed the conduction of electricity through 
gases, but limited his remarks to one method by which this is 
brought about; the method, he said, which is so inconspicuous, 
under ordinary conditions that for many years it was not 
recognized at all. This is the conduction brought about by 
ionization of the air, itself caused, it is believed, by radioactive 
substances. 

The seemingly erratic behavior of air when employed as a 
conductor of electricity has been one of the most puzzling elec- 
trical phenomena, but this, it is now believed, is fully explained 
by the recognition of the presence of radium emanation in the 
air, which brings about a degree of ionization depending upon 
the quantity of the emanation present, and, hence causes the air 
to act as a conductor in the same proportion. 

Another interesting question is to explain how the earth 
manages to maintain its negative charge if it is surrounded by 
a conducting atmosphere. The potential gradient in the air 
is fairly large and may indeed be as much as one volt per 
centimetre, which would indicate that the negative charge 
should be neutralized rapidly by the positive electricity of the 
air. The fact that this neutralization is going on continuously 
has been established by C. T. R. Wilson, who found that the 
rate of neutralization is sufficient to discharge the earth in 
an hour if the negative charge were not being continuously 
given back to the earth. How this is done has not yet been 
explained, but Dr. Thomson thinks that rain plays a large part 
in it, if it is not, in fact, the sole agent. Drops of water form 
more easily on negatively charged particles. Rain may be 
thought of, then, as forming on the negatively charged dust 
particles, and as it falls to the earth it not only clears the air, 
but restores to the earth its negative charge. 


One of the most surprising features of (modérn) scichtific 
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advance is the new light it is shedding on forces and actions 
which are continuously playing around us, but of which we have 
had no intimation before. One can but wonder what influences 
they must exert on every phase of terrestrial life and develop- 


ment. 


—— 


SUBDIVIDING ARC-CIRCUIT DISTRIBUTION. 

The size of wire used for all important series arc distribu- 
tion outdoors is almost always no smaller than No. 6 Brown 
& Sharpe gauge, for mechanical reasons. The carrying capacity 
of this wire for currents under ten amperes enables circuits to 
be extended to any length consistent with operating convenience, 
with no danger that the line drop will be excessive. On account 
of the capacity of this size of wire, the practice has become 
almost universal of running the entire arc service of a city from 
one station, bringing all the circuits into a single group of 
switchboard panels, and controlling the output from this central 
point. 

It is undoubtedly a considerable convenience thus to focus 
the control of the lamps operating in a score or two square miles 
of territory, and unless more than one generating plant or 
substation is necessary in the gencral scheme of central-station 
distribution in a city, it is probable that the single-station plan 
of arc-circuit distribution will prove the most economical where 
only a few hundred lamps are involved. As the number of arc 
lamps and the area of distribution increase, however, it be- 
comes more and more important to figure carefully the economy 
of subdividing the arc-circuit control. If the matter is examined 
closely in connection with future work there is little doubt that 
there will be more of the subdivided method practiced in the 
future. 

In the case of one city served by 3,150 alternating-current, 
7.8-ampere, series arc lamps, the control of the street-lighting 
circuits was subdivided, with excellent results in the matter of 
operating and investment economy. The alternating-current 
service of this town is supplied by 6,600-volt, three-phase cir- 
cuits, distributing high-tension current from a central generating 
plant to four substations located at various strategic points in 
the business and residential districts. These substations are on 
the average not over three miles apart, and are not more than 
two and one-half to three miles from the main generating station, 
generally considered. From the substations direct-current rail- 
way service is supplied to the local street-car system by motor- 
generators, and a certain amount of 2,300-volt constant-potential 
lighting and power work is also handled by one or more of the 
substations, although the main station takes care of a large 
2,300-volt commercial load. The transmission distances are, of 
course, short, but the loads are fairly heavy and the voltage 
regulation is admirable. To secure economy in the arc-circuit 
distribution, two of the substations have been equipped with 
constant-current transformers at present handling 600 Jamps 
at each substation. A third carries 750 lamps, and a fourth, 
1,200. The original plan of distributing the arc circuits was 
from the central station, and this required the running of a 
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trunk-line pole service carrying 250 wires. By the new arrange- 
ment of distributing from the substations the saving in cost of 
copper and pole-line space far more than offsets the cost of 
substation building necessary to house the two transformers, 
switchboard panels and arc-circuit wiring, and there was an 
additional saving in space at the main generating station, which 
was somewhat handicapped for the necessary expansion of a 
rapidly growing system. It has been found that the saving in 
pole-line maintenance pays three times over for the cost of oper- 
ating the arcs from the local substation. Attendance is necessary 
at these points for the railway service, but only a small share 
ef this labor belongs to the arc operation. 

In general, with a large number of arc circuits necessary, 
a very attractive showing in copper economy can be effected by 
transmitting even at 2,300 volts over a trunk line to the sub- 
station, and running the local No. 6 arc wires shorter average 
distances in distributing from the latter. The showing may be 
still more favorable when the transmission potential rises to 
6,600, 13,200 volts, or upward. Whether it will pay to build 
single are distributing substations with the incurred attendance 
in systems where there is no railway service must be figured 
on its merits in each case. There appears to be little trouble 
in operating local are lines with automatic regulation from sub- 
stations, and it is highly desirable to estimate the cost of in- 
stalling and operating by subdivision in cases where a large 
number of circuits and many hundreds of lamps are required. 
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ELECTRIC PROPULSION OF SHIPS. 

The proposal to interpose the electric motor between the 
prime movers and propellers of vessels has been discussed at 
various times, though usually upon general considerations. At 
a recent meeting of the Institution of Engineers and Ship- 
builders, of Scotland, Mr. Henry A. Mavor took up this subject 
in a more definite way and endeavored to show that the ad- 
vantages which might be secured through the introduction of 
this intermediate gearing would probably make the system 
economical as well as convenient. The prime object of the 
electrical system is to make it possible to combine the ad- 
vantages of the compact high-speed steam turbines and the large 
slow-speed propellers. The former is the most economical 
steam consumer; and the latter the most efficient propelling 
device. 

The systems which have heretofore been proposed have made 
use of the direct-current motor because of the advantageous 
properties of this device as regards starting and speed variation. 
But the Jarge slow-speed motors which are necessary for direct- 
connection to low-speed propellers running at 150 revolutions a 
minute, or thereabouts, are not particularly easy machines to 
design. Mr. Mavor, it seems, has also some prejudice against 
commutators on such large motors, and he proposes that this 
latter objection be avoided by the use of alternating-current 
motors. Such a plan either involves some sacrifices of starting 
ability and speed variation or requires a more or less com- 
plicated. alternating-current motor. It is true, however, that 
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vessels employed on long voyages stop and start seldom, and a 
large number of possible running speeds is not necessary. A 
rheostatic control of an induction motor would be satisfactory 
for most conditions, but it would, of course, be inefficient for 
steaming at low speeds during prolonged thick weather. The 
latter condition could be met by winding the motor stator so 
as to enable the rotor to run at lower speeds. This would be u 
simple and pretty solution of the problem, provided it did not 
increase the size of the motor too greatly. But these methods 
are not considered by Mr. Mavor, who proposes mounting the 
stator of his induction motor on bearings so that it, also, may 
be allowed to revolve. The vessel may be started then by 
bringing what would normally be the stator up to full speed, 
the rotor revolving but slowly. Then by gradually braking the 
primary element it could be brought to a standstill while the 
rotor would be brought up to full speed. This would give 
excellent starting propertics and the losses due to braking the 
primary element would be of small moment, since they would 
be taking place but a short time only. This system could, of 
course, be used to vary the speed, but would be uneconomical, 
as the loss would be directly proportional to the speed of the 
primary element. At half speed the efficiency would be less 
than fifty per cent. 

To meet this objection it is suggested that the primary 
element of the motor might be constructed to act also as the 
secondary element of a second primary. The motor would then 
consist of three parts: A stator proper, which would be the 
true primary; an intermediate rotor acting as secondary to the 
stator and as primary to the clement coupled directly to the 
propeller shaft. Such a system would give two or more cco- 
nomical speeds, according to the character of the winding, and 
intermediate speeds by applying a brake to the intermediate 
rotor. This, of course, would involve a loss of energy directly 
proportional to the speed of that part. Moreover, the double 
motor would itself be less efficient than a simpler one, since it 
involves a double transformation, each, of course, giving rise 
to some loss. It is a question whether, in the end, this system 
would be any more efficient or less complicated than a pure 
direct-current system. 

Neglecting, however, this phase of the question, it is interest- 
ing to note the way in which the electric system is better than 
the direct-connected engine. A simple propeller shaft has an 
eficiency of probably not less than ninety-five per cent, while 
the double transformation involved in the use of a dynamo and 
motor would hardly give an efficiency of more than eighty-eight 
per cent under normal conditions. But the use of a direct- 
connected engine compels the employment of a fairly high-speed 
propeller, the efficiency of which may be as low as forty-five 
per cent. By adopting the electric drive, the most desirable 
type of propeller may be chosen and an efficiency as high as 
seventy per cent secured, which not only offsets the greater 
loss of the electric transmission, but compensates for the in- 
creased cost of the system as compared with the simple engine 
drive. This would enable the vessel to enjoy to the full the 
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economy of the steam turbine, which, Mr. Mavor states would 
be, under such conditions, better than that which has yet been 
obtained at sea. He estimates that the system proposed would 
deliver an electric horse-power to the driving motors for 12.2 
pounds of steam per horse-power-hour. Moreover, this economy 
would be well maintained at all speeds of sailing, since the 
speed of the prime mover would not itself be varied. 

The question of relative weights of the two systems is also 
important. Accurate data are not available on this point, but 
it is estimated that the decreased weight of the steam turbine 
as compared with the slow-speed marine engine will more than 
compensate for the weight of the heavy, slow-running motors 
and propellers. It would seem, therefore, that there are some 
inviting possibilities for the eclecteie driving of ships, and it 
may be found, as has been the case in other applications of elec- 
tric transmission, that what is in the first instance introduced 


as a convenience proves in practice to be an economy. 


ATMOSPHERIC ELECTRICITY. 
A recent communication to Nature called attention to 
a very interesting phenomenon observed during a recent Lon- 
don fog. It seems that at Kew Observatory the potential 
gradient of the atmosphere has been recorded for many years 
past, and it has been noticed that this frequently obtains a 
high value of one or two hundred volts during fogs, but this 
condition usually lasts a short time only. One day during 
January, however, the instrument at Kew showed that the 
gradient exceeded 730 volts continuously from one in the morn- 
ing until half-past nine. This potential gradient is defined as 
the difference in potential of the atmosphere per metre of 
height, and it seems remarkable that such values could exist 
without being noticed in other ways. In this case it is esti- 
mated that it must have been more than 1,000 volts to the 
metre. The question is raised, What has this difference in 
potential to do with the fog, and has it any bearing on the 
problem of dispersing fogs? 

We have at various times called attention to the importance 
of studying the electrical phenomena of the air. Although there 
are many observatories which record the conditions from day 
to day, but little is being done in an experimental way. During 
the past vear the Meteorological Department at Washington 
sent up a number of balloons with recording devices, and for- 
tunately secured about nine-tenths of them after they had made 
their flight, and thus obtained a large amount of interesting 
information. But if we are to get any really valuable informa- 
tion which will lead to something, such experiments must be 
carried out on a much larger scale and over a much wider 
territory than has been done. It can hardly be doubted that 
the electrical condition of the air plays an important part in 
natural phenomena. It must have some effect upon all animal 
and vegetable life, even though this be slight, and it must also 
be a factor in affecting weather changes. Here is a field 
where those who are wasting much valuable time and money 
in uselessly playing with balloons might add greatly to our 
scientific knowledge, and perhaps benefit humanity. 
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The Annual Meeting of the Un- 
derwriters’ National Elec- 
tric Association Eiectrical 
Committee. 

The sixteenth annual meeting of the 
Electrical Committee of the Underwriters’ 
National Electric Association was held in 
New York city at the rooms of the New 
York Board of Fire Underwriters on 
Wednesday and Thursday, March 25 and 
26. Sessions were held both in the morn- 
ing and afternoon, and every session was 
very well attended. 

The committee reports on mercury- 
vapor lamps, rheostats, transformers, wir- 
ing of electric crancs, rules 24A-c, 25D, 
25F and 49A-b, on recodification of Na- 
tional Electrical Code, and on variable- 
speed motors, were passed as printed in 
the bulletin issued by the Electrical Com- 
mittee, with only minor changes in the 
wording. 

The report of the Committee on Vari- 
able-Speed Motors was ordered printed in 
the supplement, and distributed. 

The report of the Committee on Cir- 
cuit-Breakers elicited a great deal of dis- 
cussion. This report considered rules for 
the construction of circuit-breakers for 
550 volts or less. Exception was taken to 
the suggestions issued by the Electrical 
Committee with regard to the mounting 
of the circuit-breakers, and this was 
amended to read: “Pieces carrying con- 
tact parts must be screwed to the base by 
at least two screws or else made with a 
square shoulder, dowel pin or equivalent 
device to prevent possible turning, and the 
nuts or screw-heads on the under side of 
the base on front-connected circuit-break- 
ers must be countersunk not less than one- 
eighth of an inch and covered with a 
waterproof compound.” 

After some discussion it was decided 
that the sentence, “Hinges shall not be 
used to carry current,” should be elimi- 
nated from the suggestion with regard to 
the connections of the circuit-breakers. 
It was the sense of the meeting that, in 
smaller sizes, it might be possible to de- 
vise a circuit-breaker in which the hinges 
could be used to carry current, and it was 
thought wise not to limit the field of the 
inventor and manufacturer by this clause. 

Under the heading of tests of circuit- 
breakers the breaking capacity was dis- 
cussed, and the paragraph was referred 
back to the committee for further eluci- 
dation. Circuit-breakers must success- 
fully withstand 2,000 volts alternating 
current for one minute between live metal 
and ground, between poles in multipolar 
breakers, and between terminals with 
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breaker open. The maximum rise in tem- 
perature of any part must not exceed 
thirty degrees centigrade when carrying 
rated current. In calibration the circuit- 
breaker must not have a plus or minus 
error greater than ten per cent at any 
point of its setting. 

The suggestion with regard to the 
mechanism of multiple-pole circuit- 
breakers was changed so as to read: “Mul- 
tiple-pole circuit-breakers must have poles 
and necessary trip-coils so arranged as to 
afford complete protection against over- 
loads and short-circuits under all condi- 
tions met with in practice. All circuit- 
breakers must be provided with an easily 
accessible means for tripping them by 
hand, without danger to the operator.” 

Circuit-breakers must be plainly 
marked where the mark will be visible 
when installed, with the name of the 
maker and the current and voltage for 
which the device is designed. 

The other suggestions made by the 
Committee on Circuit-Breakers were 
adopted, with the exception of 21 and 
3le, which were referred back to the com- 
mittee. 

The report of the Committee on Street 
Railways was accepted, with minor 
changes in the wording. 

The suggestion of the Committee on 
Switches and Cutouts with regard to 
bases, which affects rule 51C of the Na- 
tional Electrical Code, was accepted. The 
suggestions regarding the design, which 
affect rules 51 and 52, were also accepted, 
as were the suggestions regarding spac- 
ings. 

The suggested changes in the rules of 
the National Electrical Code, governing 
cabinets, were referred to a committee of 
three, to report to the whole committee. 

The reports from the laboratories of 
the National Board of Fire Underwriters 
were adopted in their entirety. The sug- 
gestion with regard to marking sockets 
and receptacles with current and voltage 
was the subject of considerable discussion, 
and the suggestion was made that, in ad- 
dition to the voltage mark, particularly 
on lamps to be used with keyless sockets, 
the wattage rating should be placed. It 
was the sense of the meeting that when 
there was sufficient assurance from the 
manufacturers as to the permanency of 
type of the newer forms of incandescent 
lamps, the laboratories could evolve a plan 
for properly marking them. 

The report of the Committee on Rule 
13A, which was appointed to confer with 
committees from the National Electric 
Light Association, the Association of Edi- 
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son Illuminating Companies, the Amer- 
ican Institute of Electrical Engineers and 
the National Electrical Inspectors’ Asso- 
ciation, presented amended rules which 
had been suggested by these interests, 
These rules, as is well known, refer to the 
grounding of low-potential circuits, and 
apply only when, under normal conditions 
of service, there will be no passage of 
current over the ground wire. This re- 
port was referred back to the committee 
for further work. It was the sense of the 
meeting, however, that the rule with re- 
gard to the grounding of secondaries shall 
be mandatory when adopted by the com- 
mittee. | . 

The report of the Committee on Light- 
ing on Low-Potential Systems (Other 
than Signs) on Exterior of Buildings was 
accepted with minor changes. The out- 
line lighting must be connected only to 
low-potential systems. Open or conduit 
work may be used, but moldings will not 
be permitted. For open work the wires 
must have an approved rubber insulating 
covering. The supports must not be sep- 
arated by more than two feet, and where 
the wires are run laterally across the build- 
ing, in order that they may not be short- 


circuited or damaged by sleet and snow, 


they must be spaced at least two feet 
apart. Where flexible tubing is used it 
must be provided with sealed ends paint- 
ed with a moisture repellent. ‘The tubing 
must be kept a half inch from the surfaces 
wired over. For rigid conduit work the 
construction. must be the same as for 
unlined conduit work. For the purposes 
of this rule flexible metal conduit or 
armoring will not be classed as moisture- 
proof. The outlining system must be pro- 
tected by its own cutout and controlled 
by a switch independent of the building 
installation. The cutouts, time switches, 
flashers and similar appliances must be 
of approved design and enclosed in 8 
waterproof cabinet. Sockets and recep- 
tacles used on outline wiring must be of 
the keyless porcelain type. 

A communication was received concern- 
ing the emergency lighting of telephone 
switchboards. It was the sense of the 
meeting that rule 24Y should be so 
amended that it would apply to this work. 
Where two systems of wiring, one depend- 
ing upon commercial service at standard 
voltages and the other on twenty-four 
volts from the storage batteries used in 


telephone service, were used in the same _ 


fixture, it was thought that this intro- 
duced an unnecessary hazard. Where two 
services were used in the same fixture 
also, there was danger of trouble from 
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crosses. A committee will be appointed 
to confer with the contractors on the mat- 
ter of wiring of fixtures. A committee 
will also be appointed to look into the 
matter of more definite specifications with 
regard to the construction of switch- 
boards. 

Concerning the suggested changes in 
the rules, the amendment to Rule 2, Sec- 
tion a, was referred back to the subcom- 
mittee. The amendment to Rule 2, Sec- 
tion c, “must, where not in conduit, be 
kept so rigidly in place that they can not 
come in contact,” was accepted. 

The committee also recommended the 
adoption of the following amendments or 
changes, and their recommendations were 
approved by the meeting: 

Rule 12, Section g—Amend the last 
sentence of fine-print note to read: “The 
conduit to be provided with approved 
service head and the inner end to extend,” 
ete. 


Rule 22, Section a—Add: “On all 


service wires the switch must be placed | 


on overhead or underground construction 
at the most conveniently accessible place, 
and as near as possible to the service en- 
trance,” 

Rule 24, Section o—Make first recom- 
mendation read “a turn of ninety de- 
grees,” 

Rule 24, Section p—Amend second 
fine-print note to read: “The same con- 
duit must never contain circuits of differ- 
ent systems, but may contain not exceed- 
ing four two-wire or three three-wire 
circuits of the same system.” 

Rule 24A, Section a—Omit word “un- 
derground” in first line in fine-print note. 

Rule 24A—Add new section as follows: 
“All bends must be so made that the 
armor of the cable will not be injured ; 
the radius of the curve of the inner edge 
of any bend not to be less than one and 
one-half inches,” 

The amendment to Rule 26, Section a, 
“must, when Supported from or attached 
to gas piping, be insulated therefrom by 
means of approved insulating joints,” 
ete., was referred to the Committee on 
Rule 13A. l 

Rule 26, Section c—Change to read: 
“must be free from contacts between con- 
ductors and fixture, short-circuits and 
ground connections, and must be tested 
for such conditiong before being connect- 
ed to the supply conductors.” 

Rule 26—Add new section to read as 
follows: “The so-called flat canopy some- 
times used on electric and combination 
fixtures is not approved except where out- 
let boxes are used.” 


Rule 26—Adq new section: “must, 
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when installed outside of frame buildings, 
be of watertight construction.” 

The whole of the new section of the 
additional matter to be added to Rule 26, 
referring to the grounding of low-poten- 
tial systems in iron-pipe conduit, was 
referred to the Committee on Rule 13A. 

Rule 28, Section e—Insert after “show- 
windows” the words “show-cases or simi- 
lar places.” 

Rule 31A—Amend Section b, para- 
graphs 1, 3 a, 4 c, also Section c, para- 
graph 1, and Section e, paragraph 1, so 
as to allow of the use of approved armored 
cable in place of approved conduit. 

Rule 31A, Section b, 4e—Change to 
read “cables must be made up of approved 
stranded, rubber-covered wires and must 
be continuous,” ete. ) 

Rule 31A, Section c, paragraph 2— 
Amend to read as follows: “All pendant 
lights must be equipped with approved 
reinforced cord, armored cable or steel- 
armored flexible cord.” 

Rule 34, Section a—Amend to read as 
follows: “must not be permitted, under 
any pretence, in the same circuit with 
trolley wires with a ground return, except 
in electric railway cars, car-houses, power- 
houses, passenger and freight stations 
connected with the operation of electric 
railways.” On this suggestion there was 
some discussion, and it was the sense of 
the meeting that such discretion should be 
used by the Codification Committee as 
would include all buildings such as are 
essentially not dangerous when wired from 
electric railway systems. 

Rule 49, Section h—Amend by omit- 
ting the words in the third line “when 
removed from the pipe entire.” 

Rule 51, Section j—Amend fine-print 
note to read as follows: “Triple-pole 
switches designed with 125-volt spacings 
between adjacent blades should be marked 
125 volts, and may be used on direct-cur- 
rent, three-wire systems having 125 volts 
between adjacent wires, and 250 volts be- 
tween the two outside wires. 

Rule 51, Section n—Amend by omit- 
ting from the rule the words “the contacts 
being arranged so that a thoroughly good 
bearing at every point is obtained.” 

Rule 51, Section n—Amend by omit- 
ting the fine-print note. 

Rule 51, Section o—Amend by omit- 
ting the last sentence. 

Rule 51, Section s—Amend second 
paragraph by adding the words “For 
switches rated higher than ten amperes 
this test shall be at twenty-five per cent 
overload. | 

Rule 51, Section s—Add the following 
fine-print note after the first paragraph: 
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“Snap switches of the spring-break pat- 
tern, normally complying with the above 
requirements, but with movement of the 
contact carrier under control of the oper- 
ator at any point in the operation of the 
device, must be considered in a class with 
switches of the regular knife-blade pat- 
tern and conform to the specifications of 
Rule 51k.” 

Rule 51, Section t—Amend second 
paragraph by omitting the.words “on the 
back of the face plate or.” 

Rule 53, Section k—Amend so as to be 
interpreted that this indicates the exact 
conditions of the test, and not the maxi- 
mum. 

Rule 60, Section a—Add the following 
fine-print note: “Wood or other suitable 
material may be used for parts of the 
casings or covers of drum controllers, 
provided these parts are properly lined or 
treated with fire-resisting materials and 
so arranged that should the combustible 
parts within the casing be ignited, the 
fire would be confined within the casing 
or cover.” 

Taking up the miscellancous sugges- 
tions, the committee recommended the 
adoption, and the general meeting voted 
to approve the committees recommenda- 
tions, as follows: 

All self-fastening knobs, cleats or sup- 
ports must be secured with suitable screws. 
All floor receptacles or fittings must be 
of approved watertight type. This was 
further referred to the laboratories, and 
is an indication to manufacturers and con- 
tractors that ordinary moistureproof wall 
sockets and receptacles will not be ac- 
cepted for watertight floor installation. 

In all concealed knob and tube con- 
struction wiring must, as far as possible, 
be confined to right-angle work. 

Ground connections for conduit sys- 
tems must be made with copper wire and 
clamps, wire to be not less than No. 6 
Brown & Sharpe gauge. Referred to 
Committee on Rule 13A. 

Wires in molding must be in continuous 
lengths from outlet to outlet or from fit- 
ling to fitting, no joints or taps to be 
made in molding. Where branch taps 
are necessary in molding, approved fittings 
for this purpose must be used. 

The adoption of a rule forbidding the 
dead-ending of a circuit on a cleat-type 
socket or rosette. 

The adoption of specifications for 
waterproof sockets and fixtures for use 
in damp places. Referred further to the 
laboratories, 

Rule 3, new. clause requiring! switch- 
boards to have main switch, main cutout, 
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ammeters, voltmeters and ground detector. 
Referred to a switchboard specification 
committee to be appointed. 

Rule 13A, making grounding of trans- 
former secondary compulsory when pri- 
mary exceeds 550 volts. Referred to Com- 
mittee on Rule 13A. 

Rule 45, add a new section covering 
specifications for approved stage cable 
such as are required by theatre rules. Re- 
ferred to a wiring and fixture committee 
to be appointed. 

Suggest that permission be given to 
ground electrical fixtures in installations 
where the fixtures are not connected to gas 
pipe and are wired to low-potential dis- 
tributing systems run in iron pipe con- 
duit. | 

Suggest that permission be given to 
use bare or insulated neutral wires when 
such wires are run in iron pipe conduit 
on secondary distributing systems to 
grounded fixtures. Referred to Commit- 
tee on Rule 13A. 

Include in Class D specifications for 
“approved — multiple-conductor, metal- 
sheathed cable,” referred to under Rule 
8b. Referred to laboratories. 

Include in Class D specifications for 
“automatic motor-controlling devices such 


as are used for elevators, printing 
presses,” ete. Referred to Committee on 
Rheostats. 


Include in Class D specifications for 
flexible cable such as is used in theatre 
and elevator work. Referred to a com- 
mittee to be appointed. 

Allow the carrying capacity of weather- 
proof wire, as given in No. 16, to be used 
for rubber-covered wire in connection with 
induction motors. 

In all places in the code where “slate 
or marble” is called for, add the alter- 
native of “soapstone.” 

The matter of sign specifications was 
discussed, and this will be referred to a 
new committee which will be appointed. 

The question of the installation of tung- 
sten lamps in series was discussed, and it 
was the sense of the meeting that there 
was no occasion for action. 

Rule 28c was discussed, and the matter 
of fixtures and pendants being prohibited 
when supporting a load in excess of two 
pounds was referred to the laboratories so 
as to indicate what types of lamps with, 
reflectors or clusters might be used with 
pendants. 

The question of bonding conduit and 
armored cable with gas pipe, under rea- 
sonable conditions, was referred to the 
Codification Committee. 

Several resolutions were read, one sug- 
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gesting to the underwriters’ inspection 
bureaus the co-operation with the under- 
writers’ laboratories in the label service, 
and another to the underwriters’ inspec- 
tion bureaus suggesting the use of the 
National Electrical Code as promulgated 
by the Electrical Committee, without 
amendment or addition. 

A resolution of thanks was tendered to 
the New York Board of Fire Under- 
writers for the use of the rooms for meet- 
ing purposes. 

Announcement will be made later of the 
several committees upon appointment. 

The personnel of the Electrical Com- 
mittee is as follows: F. E. Cabot, chair- 
man; W. A. Anderson, G. E. Bruen, H. 
C. Eddy, E. A. Fitzgerald, J. C. Forsyth, 
C. H. Hill, H. O. Lacount, William Mc- 
Devitt, Dana Pierce, A. M. Schoen, C. 
M. Goddard, 53 Kilby street, Boston, 
Mass., secretary. 

S cee 

Chicago Light Ordinance 

Passed. 

The Commonwealth Edison rate ordi- 
nance was passed by the Chicago (II1.) 
city council on March 24. The amend- 
ments accepted by the council and incor- 
porated into the ordinance impose upon 
the company an obligation to maintain its 
voltage with a fluctuation not greater 
than five per cent. The company is pro- 
tected in case of accident causing a 
larger fluctuation, and is given thirty days 
in which to make repairs. A clause makes 
it incumbent upon the company to extend 
its lines in case reasonable returns in 
patronage are assured by such extension. 
The city electrician is made the arbiter as 
to whether a consumer should have meter 
service or not. 

The opponents of the bill sought to 
have various amendments made, and the 
most important of those rejected were, 
limiting the emergency rates to be charged 
by the company to fifty per cent over and 
above the regular maximum rates, and an 
amendment compelling the company to 
furnish free installation withın a certain 
distance of the feeding wires and conduits. 


The new rates prescribed by the ordi- 
nance are to be in force up to August 1, 
1912. The city is to receive three per 
cent compensation on the gross receipts 
of the consolidated corporation, which will 
amount, it is estimated, to something over 
$300,000 a year. The new charges are 
scheduled as follows: Up to July 31, 
1908, fifteen cents per kilowatt-hour; 
secondary rate, same period, nine cents 
per kilowatt-hour. Maximum rate after 
July 31, 1908, thirteen cents; secondary 
rate, 1909, eight cents. Secondary rate 
for the last three years, seven cents. 
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Binding-Posts for Snap- 
Switches. 

The Underwriters’ Laboratories, Incor- 
porated, under the direction of the Na- 
tional Board of Fire Underwriters, has 
issued a circular to electrical jobbers and 
contractors in reference to the agreement 
entered into between manufacturers of 
snap-switches and the laboratories cover- 
ing the gradual replacement of the set- 
screw form of binding-post on these 
devices. On July 1, 1908, all cards regis- 
tering approval of switches of the set- 
screw type will be withdrawn and new 
cards will be issued registering approval 
of the products of those manufacturers 
who shal! have submitted strictly commer- 
cial samples of their entire line having 
the new form of contact. The necessary 
time will be allowed to dispose of reason- 
able stocks of switches in hands of job- 
bers and others, provided manufacturers 
file with the laboratories assurance that 
after July 1, 1908, no switches with the 
set-serew form of binding-post will be 
made up in their factories. The October, 
1908, edition of the List of Approved Fit- 
tings will show only those devices on which 
approved cards are then outstanding. It 
is the intention of this action to effect a 
gradual replacement of the older form of 
binding-post without causing depreciation 
in value of stocks on hand July 1, 1908. 

— 0 
United States Civil Service 
Examination for Engineer, 
Indian Service. 

The United States Civil Service Com- 
mission announces an examination on 
April 15 to secure eligibles from which to 
make certification to fill a vacancy in the 
position of engineer (with knowledge of 
ice machinery, pumping and electrical 
plants), $900 per annum, Indian Service, 
Colorado River Agency, Ariz., and vacan- 
cies as they may occur in the Indian Serv- 
ice. Examinations will be given in the 
following branches: Steam engineering, 
electrical engineering, heating, refrigera- 
tion, gas and gasolene engines, hydraulics. 
The examination is open to all citizens of 
the United States who comply with the 
requirements.’ Applicants should at once 
apply either to the United States Civil 
Service Commission, Washington, D. C., 
or to the secretary of the Board of Exam- 
iners in the various cities where the com- 
mission has offices. In applying for this 
examination the exact title, “Engineer, 
Indian Service,” should be used in the 
application, and the particular branch oF 
branches in which examination is 4€- 


sired should be indicated at the head of 
the application. 
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ANCIAL REPORTS OF ELECTRI 
sia COMPANIES. 


MEXICAN TELEGRAPH COMPANY. 

The report of the Mexican Telegraph 
Company for the quarter ended March 
31, 1908, partly estimated, shows gross 
receipts of $186,000; expenses, $36,000 ; 
net, $150,000; other income, $25,500 ; 
total income, $175,500; transferred to 
Mexican Government, $7,500; balance, 
$168,000; dividends payable in April, 
$71,753; surplus, $96,247, making the 
total surplus $2,478,142. 


TWIN CITY RAPID TRANSIT COMPANY 

The Twin City Rapid Transit Company 
for February shows gross earnings of 
$453,944, which compare with $149,802 
in 190%. The expenses were $253,643, 
compared with $217,468. February net 
income was $200,301, compared with 
$202,334. Charges, taxes and preferred 
dividend amounted to $122,789, compared 
with $115,258, making February surplus 
$77,512, compared with $87,076. ‘The 
gross earnings for January and February 
of the current fiscal year were $923,835, 
compared with $876,639. The expenses 
were $511,844, compared with $460,565. 
The net income for the two months was 
$411,991, compared with $416,074. 
Charges, taxes and dividends for the two 
months were $244,744, compared with 
$230,017, leaving a two months’ surplus 
of $167,247, compared with $185,557. 


UNION ELECTRIC LIGHT AND POWER COM- 
PANY. 


The Union Electric Light and Power 
Company, St. Louis, Mo., shows gains in 
gross and net profits and surplus for the 
year ended December 31 last. Gross earn- 
ings were $2,855,417, or $612,936 more 
than thosq for the previous year. Ex- 
penses and taxes were $1,116,562, or $72,- 
R41 less, and net earnings were $1,738,- 
855, a gain of $685,177. Interest and 
miscellaneous disbursements involved 
$981,005, or $466,707 more than those for 
the previous year, leaving a surplus of 
$757,850, or $218,470 more than for 1906. 


NIAGARA FALLS POWER COMPANY. 

The annual report of the Niagara Falls 
Power Company and the Canadian Ni- 
agara Power Company for the year ended 
December 31, 1907, shows gross earnings 
of $1,683,223, an increase of $312,515; 
net earnings, $1,236,147, an increase of 
$191,963; total income, $1,398,682, an 
increase of $275,098. After deducting 
fixed charges there was a surplus of $210,- 
673, a decrease of $126,014. The reserve 
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for improvements, betterments and depre- 
ciation was $654,429. 


CENTRAL UNION TELEPHONE COMPANY. 

The annual report of the Central Union 
Telephone Company for the year ended 
December 31, 1907, shows total revenue 
of $4,611,485. This is divided as fol- 
lows: From exchanges, $3,335,899 ; tolls, 
$1,086,687; other sources, $188,899. The 
total expenses were $3,370,676, divided as 
follows: General, $543,822; operating, 
$1,216,101; maintenance, $1,295,510; 
miscellaneous, $315,243; met income, 
$1,240,809; interest and other charges, 
$1,114,149, leaving a surplus for the year 
of $126,360, making the profit and loss 
surplus $452,381. ‘The surplus for the 
year was equal to 2.31 per cent on the 
$5,450,927 capital stock. The total ex- 
change stations at the end of the year 
were 185,935; toll and pay-stations, 2,922 ; 
private line stations, 4,884; total stations, 
193,741; number of exchanges, 310. 

Consolidations of competing plants 
were made at thirty-nine places, with 
6,582 stations, in Ohio, Indiana and Illi- 
nois. Sub-licensee arrangements have 
been made with non-competing companies 
for toll business in 192,000 stations, 
making nearly 400,000 telephones con- 
nected with the system. 


HONOLULU RAPID TRANSIT AND LAND COM- 
PANY. 

The annual report of the Honolulu 
Rapid Transit and Land Company for 
the year ended December 31, 1907, shows 
gross earnings of $367,134; expenses and 
taxes, $201,228; other income, $7,475; 
total income, $173,381; charges, depre- 
ciation, ete., $100,968; surplus, $72,413 ; 
dividends, $45,000; net surplus, $27,415. 

—___-@-____ 
No Consolidation of Wireless 
Companies. 

In view of announcements that have 
recently been made that plans were under 
way for the consolidation of the Marconi 
Wircless Telegraph Company, Limited, 
of England, the Marconi Wireless Tele- 
graph Company of America, and the 
United Wireless Telegraph Company, 
John Bottomley, vice-president and sec- 
retary of the Marconi Wireless Company 
of America, has issued a statement deny- 
ing the assertion that the United Wireless 
Telegraph Company had acquired control 
of the Marconi system. Mr. Bottomley 
states that the managers, directors and a 
majority of the stockholders of both the 
Marconi companies are not interested in 
any wise in the United Wireless Telegraph 
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Company, and that the latter has no 
agreement or prospect of agreement by 
which it will obtain control of either of 
the Marconi companies. 

Vice-President S. S. Bogart and Secre- 
tary Marshall, of the United Wireless 
Telegraph Company, have disclaimed any 
knowledge of further consolidation of 
wireless companies. ‘They think that the 
following paragraph in the United com- 
pany’s latest prospectus should be con- 
strued broadly as a plan of future develop- 
ment: 

“The purpose in the organization of 
the United Wireless Telegraph Company 
is to consolidate the wireless companies 
and to further unify the wireless situation 
by taking over all wireless companies or 
wireless inventions that might or could 
in any way come in competition. By this 
means the development of wireless tele- 
graphy could be carried on in a constant 
and uniform manner without the enor- 
mous expenses incident to continuous 
litigation and the losses occasioned by 
competition and interference of rival 
companies.” 

—__-_-@—-—___. 


Municipal Ownership Deal in 
Winnipeg. 

Arrangements have been made for the 
purchase by the city of the entire holdings 
of the Winnipeg (Manitoba) Electric 
Company, estimated to be worth in the 
neighborhood of $15,000,000. For some 
weeks negotiations have been in progress, 
but it was not until March 30 that the 
company decided to dispose of the prop- 
erty, Winnipeg buying all shares at closing 
prices in Toronto on that day. 

The determination of the company 
was hastened by arrangements now being 
made by the city for the construction of 
a municipal power plant at Lacdubonnet 
at a cost of $3,500,000 to enter into com- 
petition with the company, which now 
has a monopoly in the city for supplying 
electricity. 

The company also has a franchise for 
supplying gas and does a large business 
without competition. The street railway 
system also has a franchise preventing any ` 
one else from running cars. All this 
passes into the hands of the city, which 
already owns its own waterworks, stone 
quarries and asphalt plant, while the pro- 
vincial government owns the telephone 
system. 

—— 0M 


Automatic Telephone Merger. 

The Automatic Electric Company and 
the Strowger Telephone Company merger 
has been ratified by stockholders of both 
companies. It is announced that inde- 
pendent interests which will lease the Il- 
linois tunnel automatic telephone service 
will pay a higher rental than the $5 per 
telephone per year, which was previously 
offered. 
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UE OF MEMBERSHIP IN THE 


THE VORICAN INSTITUTE OF ELEC- 


TRICAL ENGINEERS. 
BY CALVERT TOWNLEY. 


- toing recognized more and more as 
Pi ping jeter that the em- 
loyment of @ competent engineer | to 
a the requirements of an undertaking 
and to prepare designs and specifications 
ig necessary for all projects of consider- 
able magnitude. So far has this feeling 
grown that the present tıme may not in- 
aptly be called the age of engineering. 
As a natural consequence the engineer’s 
sphere of usefulness has been 80 widely 
extended and the variety of subjects upon 
which he must pass has become so large 
that great specialization has become im- 
erative. The corollary of this condition 
is that no engineer who has achieved more 
than mediocre success in his own line can 
hope to be thoroughly competent in 
general engineering lines, and as a con- 
sequence the co-operation of engineers op- 
erating in all different lines has become 
a matter of course. 

The different branches of electrical en- 
gineers are no exception to the necessity 
for specialization laid down above, and 
the rapid advancement which has been 
made in the development of electricity for 
various uses imposes the duty of great 
continued effort on the part of electrical 
engineers to keep up to the times even in 
their own particular lines of work. It is 
here that the American Institute of Elec- 


trical Engineers becomes of particular 


value to the individual member. It not 
only places before him, through the me- 
dium of its proceedings and transactions 
set forth first hand by those who are best 
qualified to speak, a large amount of valu- 
` able information about many of the most 
important electrical questions, but it gives 
him an opportunity to get and keep in 
_ personal touch with other engineers in his 
own field of work, both in his own locality 
and throughout the country. This fact 
constitutes perhaps the reason which ap- 
peals most strongly to the average man 
why he should be a member of the Insti- 
tute, but it is by no means the only reason. 
The united action of a body of men being 
always more effective than the collective 
individual action of the men composing 
that body, by allying himself with the In- 
stitute every engineer helps by his moral 
support, as well as by his counsel and ad- 
vice, the advancement of his profession as 
a whole and the general standing of 
American electrical engineers in this 
country and throughout the world, a con- 
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dition which re 
directly, 
i 
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their brothers in other co Sn 
tionably have been fore: n 
i Tging ahead 
years, and I think jt ; Of late 
ceded that the construc 
neering Societies Build; 
and the concentration 
national societies, as wel] 
ber of other important en 
has done more to bri 
several forces working 
vancement of American 
age be done in any other way. 
| | ave been in touch with thi 
situation the co-operation of these dit. 
ferent bodies has been most gratifyin 
Perhaps the most conclusive proof of the 
benefits derived by individual engineers 
from their connection with the American 
Institute of Electrical Engineers is the 
fact that every man who joins stays in. 
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Government Ownership of 
Telephones Unpopular 
in Manitoba? 

The following news despatch is re- 
printed from a recent issue of the New 
York Tribune, and is interesting at this 
time in view of the announcement that 
the Canadian Government is considering 
further purchases of telephone utilities: 

“Winnipeg, Manitoba, March 20.—So 
far as this province is concerned govern- 
ment ownership of telephones is not meet- 
ing with the success which was promised 
while the present government was can- 
vassing the province for re-election. The 
speakers told the people that under gov- 
ernment ownership existing telephone 
charges would be cut in two and that after 
several years of operation the rates would 
be still further reduced. ° 

“All these assertions and promises are 
forgotten now that the provincial govern- 
ment has purchased the Bell system in 
Manitoba, and instead of a reduction in 
the rates an advance has been ordered in 
certain classes. The province paid $3,- 
300,000 for the Bell lines and equipment, 
and when the purchase price was an- 
nounced Francis Dagger, a telephone ex- 
pert, who is known all over the American 
continent, declared that at the price paid 
by the government the system could not 
be run on a paying basis unless the rates 
were advanced. 

“The local government then apparently 
began to realize the fact that at least a 
million dollars too much had been paid 
to the Bell people, and some competent 
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eases Cee Seat 
Gossip from London. 

We have received another interesting 
letter from James P. McQuaide, who is 
now acting as special agent for the 
Equitable Life Assurance Society of the 
United States at 6 Southfield Gardens, 
Strawberry Hill, Twickenham, England. 

Mr. McQuaide writes that James Cum- 
mings has just returned from Brussels, 
where he has closed a contract for 1,300,- 
000 feet of conduit. Frank Gallagher, 
son of the vice-president of the National 
Conduit and Cable Company, spent a 
week in London, and then went to Ire- 
land to spend St. Patrick’s Day and 
a few pounds. H. F. Parshall, who 
formerly represented the General Electric 
Company, of Schenectady, N. Y., at Lon- 
don, reports business not very active. 

Mr. McQuaide comments on the London 
underground distribution, which is laid 
on the solid system. He concludes that 
possibly, in a few years, they may find 
out about the drawing-in system. 
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Murnau-Oberammergau Single-Phase Railway. 


HIS single-track road is equipped for 

a trolley pressure of 5,500 volts at 
sixteen cycles, water power, sup- 

plied at a head of 23.75 metres (seventy- 
eight feet) by a canal 1,400 metres (seven- 
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Fic. 1.—GRADE AND TRAIN DIAGRAMS. 


_eighths mile) long, being employed for 


By Cyril J. Hopkins. 


structed to carry second and _ third-class 
passengers only (Figs. 2, 3 and 12), while 
the other two are composite cars with 
postal and baggage compartments, being 
especially designed for the winter service 
when the demand for passenger accom- 


curves, which appear to have been adopted 
to minimize the cost of construction in 
overcoming the grades, the maximum 
grade, Fig. 1, being three per cent for a 
stretch of three and one-half miles. The 
maximum speed down grade is limited to 


Fic. 4.—A Typicat. Freiant TRAIN. 


modation is small. 


Trains usually con- 


about twenty-four miles per hour, giving 


the generation of current. 

The service comprises principally pas- 
senger traffic, with considerable lumber 
freight in the colder months, when the 


sist. of one motor-car with one or two pas- 
senger trailers, the latter cach weighing 
cleven tons empty. Frequently, however, 
the trains are of mixed composition, con- 


a schedule speed of twelve miles per hour, 
when making cight intermediate stops 
over the complete journey of 23.6. kilo- 
metres (14.7 miles). 


Fic. 2.—PassENGER Motor CAR AND TRAILER. 


former is less, the regular trains per day 
heing in winter twelve and in summer 
sixteen. A train diagram for the sum- 
mer schedule is given in Fig. 1. 

.: The four motor-cars weigh twenty-nine 
Jons (2,000 pounds) each, two being con- 


taining one or two freight trailers in the 
place of a passenger trailer. Figs. 2, 3 
and 4 illustrate the types of trains used. 
These are limited to a maximum weight 
of sixty tons. 

The track contains numerous sharp 


Fic. 3.—MIxEp TYPE or TRAIN AT STATION. 


The railway connects two towns of not 
more than 3,000 inhabitants each, Mur- 
nau, some forty miles southeast of 
Munich, to the famous Oberammergau, 
renowned for its decennial Passion plav. 


Tt has nine intermediate stations, the 
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verage distance between which is there- 

ae one and one-half miles. 

Fig. 5 shows the gencral arrangement 
tem with respect to the location 


the sys 
a the power station and copper layout 


‘shting and power. 
SS an the matter of costs 
it might be interesting to relate a few of 
the conditions under which the road has 
ed its present state. The line was 


reac > 1899-1900, with the 


built in the yea 
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Fic. 5.—DIAGRAM OF SYSTEM SHOWING COPPER LAYOUT. 


intention of installing a three-phase sys- 
tem, with 5,000-volt trolleys and 750 
volts across the motors, supplied through 
twenty-four transformer stations placed 
along the track. As a further source of 
revenue, electric energy was to be sold 
to private customers. On the grounds, 
less of a technical nature than a financial 
one, only the lighting installation was 
completed, the road being operated by 
steam. In 1904 the Munich Local Rail- 
way Company purchased the road, includ- 
ing the power station, which contained 
up-to-date water turbines by Voith, of 
Heidenhelm, and plans for electric opera- 
tion were again taken up. 

Owing to the uneven nature of the 
route, a three-phase system was deemed 
unsuitable, as with the motors in paral- 
lel the almost constant speed demanded 
too low a speed on the level, or too much 
power on the grades, taking into consid- 
eration the available water power. The 
death-blow for the three-phase system re- 
sulted from the study of the overhead line 
with its copious switching devices. 

The following comparisons in cost and 
efficiency serve to illustrate the commer- 
cial value of the various systems, as de- 
termined in the interests of the Munich 
Local Railway Company for this particu- 
lar proposition : 


First Cost. Efficiency. 

System. Per Cent. Per Cent. 
Single-phase ...........6. 100 71 
Th toe phase ay sil feist tan 1 Saka alas 116 66 
Direct current..........6. 125 62 


Tests relating to the watt-hour con- 


journey, including sixteen stops in the 
29.4 miles, with a maximum speed, ex- 
cepting down grades, of eighteen miles 
per hour, and allowing nine pounds per 
ton for friction while the current is on 
(a distance of 33,000 metres, or 108,000 
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Fra. 6.—REcoRDS oF TRAIN Runs, SHOwtNG POWER CONSUMPTION, CURRENT, VOLTAGE, 
PowER-FAcToR, SPEED, GRADE AND LOCATION OF TRAIN. 


feet), the efficiency of the system may 
be determined as follows: 


Foot- 
Pounds. 
Work done in overcoming grades 
demanding a total lift of 327 
metres or 1,070 feet = 1,070 x 
D000 tesco w OO e eee aes = 2,140,000 
Work done in overcoming friction = 
MO ae a be eee a eee = 972,000 
Kinetic energy stored during accel- 
eration periods = (18 x 
X 16x 2,000/32............. = 350,000 
Total foot-pounds per ton-trip...... = 3,462,000 


Whence the average watt-hours per 
ton-mile 
__ 8,462,000 x746 _ 44g 
— 88,000 x 60 x 20.47 ` 
Showing an efficiency of 100 X 44.65/63 = 70.7%. 


a thirty-horse-power, 500-revolution-per- 
minute Voith turbine and furnished with 
a flywheel. Energy for lighting the sta- 
tion and operators’ dwelling-houses is ob- 
tained from these machines, not more 
than fifteen kilowatts being required to 
excite a set of generators. 


The total cost of this machinery is esti-: 


mated at $40,000. 

The switchboard, as shown in Figs. 8 
and 9, has six marble panels, which are 
separated by a thirty-three-inch passage 
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from the high-tension gear, supported on 
an iron framework according to common 
practice. It is itemized below : . 
Two one-phase panels equipped with 
ammeter, voltmeter, wattmeter, plug 
switch for synchronizer, double-pole oil 
switch with automatic time release, and 
field regulator each. l 
Two three-phase panels equipped with 


Fie, 7.—PLAN AND SECTIONAL VIEWS OF POWER STATION. 


ammeter, voltmeter, wattmeter, three-pole 
oil switch (non-automatic), and field reg- 
ulator each. 

One three-phase panel equipped with 
two ammeters, two three-pole automatic 
oil switches for outgoing lines. 

One exciter panel for two exciters, 
equipped with two ammeters, one volt- 


ae 


ee * > ~ 


meter with plug connections, three double- 
pole switches, and two field regulators. 

Two sets of synchronizing gear. 

Two watt-hour recording instruments 
on back of board. 

Main fuses and high-tension blade 
switches, lightning arresters and water re- 
sistances in special chamber. 

Total cost of switchboard is estimated 
at $4,000. 


“ELECTRICAL REVIEW 


“The maximum dimensions of the power 
station floor are approximately sixty 
feet by seventy-five feet, and the height 
of the building above the floor is about 
twenty-five feet. Estimated cost of power- 
station building, with ten-ton crane 
(forty-six foot span), $20,000. 

These estimates for the power station 
have necessarily to be divided between the 
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Adding ten per cent for engineering 
and contingencies, the gross costs are— 
for 

Machinery $34,000 


Building 15,000 
ITEM II—TRANSMISSION AND TROLLEY 
SYSTEM. 


The transmission line comprises three 
thirty-five-square-millimetres (70,000 cir- 


Fie. 8.— INTERNAL VIEW oF POWER STATION, SHOWING SWITCHBOARD 


AND ARRANGEMENT OF GENERATORS. 


private lighting and the railway systems. 
Since the former embraces an installation 
of the order of 3,000 sixteen-candle-power 
lamps, while the demands on the three- 
phase power for railway ptirposes accrue 
from the employment of sixty-four six- 
teen-candle-power lamps, a thirty-two and 
a six-horse-power motor and batteries for 


train lighting, about one-sixth (or fifty 
kilowatts) of the installed three-phase 
capacity should be credited to the railway 
system; whence the proportion of costs of 
the power station to be charged against 
the railway is (560 + 50)/(560 + 300), 
or about seventy per cent of the total, 
giving for 

Machinery $44,000 X 70% = $30,800 

Building 20,000 X 70% = 14,000 


cular mils) wires and has a length of 1.9 
miles, whence the cost of this copper at 
twenty-two cents per pound, plus three- 
quarter cent per foot for installing, is 
$1,500. | 

The trolley line, shown in Fig. 5, has 
a cross section of fifty square millimetres 
(100,000 circular mils or 1/0 Brown & 
Sharpe), whence its cost, allowing fifteen 
per cent additional copper for extra track- 
age at stations on the 14.7 miles of road 
and one and one-half cents per foot for 
erection, is $7,500. 

The poles for supporting the conducting 
lines are wood, substituted at curves and 
stations by wrought-iron lattice poles, 
which thus comprise about fifteen per cent 
of the total number in each line, with an 
additional fifteen per cent for poles at 
sidings. They are spaced on an average 


110 feet apart (forty-eight per mile). The 


cost of these individual poles is estimated 
below: 

Transmission Jine—Thirty-three-foot 
wooden pole erected and fitted with three 
insulators and brackets, $12 ; twenty-eight- 
foot iron lattice pole erected and ground- 
cd, with concrete foundation (one cubic 
vard) and fittings, $70. 

Trolley Line—Thirty-three-foot wooden 
pole erected with angle iron bracket arm, 
two Brooklyns, two porcelain insulators, 
ear and span wire, $21; twenty-eight-foot 
iron lattice pole erected and grounded, 
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with concrete foundation, bracket arm and 


ings, $85. 
poan of wooden poles in transmis- 
1.9 X 48 X 85% = 78, repre- 
senting approximately $1,000. 
| Number of iron poles in transmission 
line, 1.9 X 48 X 15% = 14, representing 

? 
approximately $1,000. 

Number of wooden poles in trolley line, 
14.7 X 48 x< 85% = 600, representing 
approximately $15,000. 

Number of iron poles in trolley line, 
14.7 xX 48 X 15% = 106, representing 
approximately $9,000. 

Cost of additional iron poles at station 
sidings, $9,000. 

Add for incidentals, | 
horn lightning arresters, four section 1n- 
sulator outfits, about 100 safety short-cir- 
cniting loops (installed at stations and 
crossings, see Fig. 10), $1,000. 

Whence total cost of transmission and 
trolley system == $45,000. l 

Adding ten per cent for engineering 


sion line, 


including twelve 


and contingencies = $50,000. 

The general method of suspension of 
y wire, both from wooden and 
iron poles, is illustrated in Fig. 10. As 
would be expected for a 5,500-volt trolley 
line, the live wire is insulated at the 
hanger and also by Brooklyns and porce- 
insulators—the latter being tested 
previous to instalment to withstand a 
mechanical stress of 1,000 kilogrammes, 
and an electrical stress under a spray of 
water at 32,000 volts. 

ITEM II—CANAL. 

Me canal has been built along a hill- 
side, the excavated matter being used on 
the spot for the fortification of the lower 
bank. Most of the labor would refer to 
the excavation of hard matter, 200 yards 
of this canal being in a tunnel through 


the trolle 


Jain 


solid rock. 

Approximate length of eanal, 1,500 
vards; approximate Cross section, five 
square yards; cost of open canal at $2 per 
cubie yard is $13,000; cost of tunnel at 
#6 per cubic vard is $6,000. 

Fig. 11 shows an open-steel aqueduct 
about ninety yards long and five square 
vards in sectional area, which forms a 
part of this canal. Its cost is estimated 
at $7,000. 

It may be interesting to note that in 
January, 1906, during cold weather, the 
water washed away its embankment at 
one end of the steel aqueduct, the effect 
being visible in Fig. 11. 
caused a holdup of from two to three 
weeks. 

Other items to be considered are the 
dam some six feet in depth and thirty 


This accident | 


canal terminus: 

’ these ar : e 
$9,000; total cost n i estimated at 
adding ten per cent se $35,000 

n : : 


ITEM IV—pg 

The bonds for trac 
are ten millime | 
circular mils) 


ONDING. 
k and 

cross bondi 
tres diameter ( 3508 
copper rod with pin Ter 


j 
BTRUCTION, 
Loop. 


Fie, 10.—DeETaIL or SPAN Con 
SHOWING NHORT-CIRCUITING 


minals; the installed bonds are exposed 
The track bo cone 

» tra nds i 
ee | are fastened at pointy 
some six or eight inches beyond the ends 
of the fish plates, have a length of an 
three feet and a weight of about one and 
one-half pounds, while the eross bonds are 
about six feet long and weigh nearly 
three pounds each. 

1 Á] Vek 5 1 1 

‘ost of track bonding per mile, both 
rails, thirty-six feet rails, at $1.50 per 
bond, $440. 

ry\ ` 

lotal cost of bonding 14.7 miles of 
track (fifteen per cent for sidings) is 
$7,500. 

Cross bonds are installed at intervals 


: ; m 
Crcuitin fasurem 
€e g 


term} 

ned j 

resistance of th i 

Sion line ’ 
> 

1.20 


riy 

. The Voltage 
is running at the 

the system ae 
hau), with 
220 volts 
el ny 
With two trains m 


the drop i 
3 z 18 oO re 
i p | nly eight per cent. 
nay be interesting {o Avanos 
preceding resistance data ee = 
published by i] he Which has been 
flee J tne contractors. The resist 
ce of 1.9 miles of transmissio hi ae 
thirty degrees Fahrenheit ae ree 
the effect of eR go 
S eck ol ground at each end of the 
a 1 7 q 5 j 
negative conductor, 1.7 ohms If th 
3 age 1 - l : 
a of -ground reduces this figure to 
ohms, it means that the resistance of 
the ground itself must be of the order of 
four and one-half ohms. It will also be 


Fia. 11.—AQuEDUCT FORMING PART OF CANAL. 


of 330 fect, whence cost per mile at $2 
each is $32. 

Total cost of cross bonding, $600. 

In order to insure against the existence 
of any dangerous difference of potential 
hetween the track rails and ground these 
rails have been grounded at sixty places 
along the line by means of a copper mesh- 


noticed, with regard to the trolley and 
rails, that the ratio of apparent to ohmic 
resistance is 1.2, taking into account the 
frequency sixteen and comparing it with 
the similar ratio set forth by the General 
Electric Company with reference to the 
Ballston (N. Y.) Line, viz., 2.3, with a 
frequency of twenty-five, eighty-five-pound 
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track rails and a 3/0 trolley suspended 

from a steel catenary, but without a spe- 

cial grounding system, the result seems 

worthy of further investigation. 

ITEM V—LIGHTING AND PUMPING SYSTEM. 
The lighting system comprises two 

three-phase lines running from the power 


station to the railroad, whence one linc. 


ELECTRICAL REVIEW 


pairs. ‘The renewal of motor bearings is 
required every ten or twelve weeks, the 
air-gap in this time having been decreased 
about one-fortieth inch, or from 1.6 to 
one millimetre. 

For the propulsion of cars in the sheds 
the current is supplied from an overhead 
line at 150 volts through transformers 
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Fic. 12.—PL.AN AND SECTIONAL VIEWS OF PA&SENGER MOTOR CAR. 


branches off in each direction to a termi- 
nus, making a total length of 18.5 miles 
of three-phase line, each conductor hav- 
ing a cross section of thirty-five square 
millimetres (70,000 circular mils). 

Cost of copper chargeable to railway 
system (one-sixth of total), at twenty-two 
cents per pound and three-quarters cent 
per foot for erection, $2,600; cost of fit- 
lings (three insulators and supports per 
pole, see Fig. 4, at $1), chargeable to 
railway system (one-sixth of total), $600; 
cost of sixty-four lamps of sixteen can- 


Fic. 13.—APPROXIMATE SHAPE AND SIZE OF 
Bow Costact PIEKCE. 


dle-power, thirty-two horse-power pump 
installation, six-horse-power motor and 
equipment with necessary transform- 
ers, estimated at $3,300; whence total 
cost of lighting and pumping system is 
$6,500; adding ten per cent for engincer- 
ing and contingencies, $7,000. 
ITEM VI—CAR SHEDS AND EQUIPMENT. 
The sheds are sufficient in capacity to 
house eight motor cars and two locomo- 
lives, or twice the present electric rollin 
stock. The Murnau shed is fitted with the 
necessary appliances to handle general re- 


placed at the side of the track. The cur- 
rent is collected through a light vertical 
pole placed in a socket at the end of the 
car and having a flexible contact at its 
upper end. In consideration of the short 
length of track so traversed, resistance for 
speed regulation has not been provided, 
the motors being operated simply by a 
switch. 

The cost of these sheds and equipment, 
including engineering and contingencies, 
is estimated at $7,000. 

ITEM VII—LAND. 

For power-house, at, say, five cents per 
square foot, on four times the maxi- 
mum dimensions, 60 feet X 75 feet X 
4 = 18,000 square feet, or $900; for car 
sheds, at, say, ten cents per square foot, on 
three times the area of the cars capable of 
being stored = 40 feet X 10 feet X 3 = 
12,000 square feet, $1,200; for canal, at, 
say, three cents per square foot, on twice 
the surface area of the water, 4,500 feet 
X 15 feet X 2 = 130,000 square feet, 
or $4,100; total cost of land, $6,200; al- 
lowing for engineering and contingencies, 
$7,000. 

ITEM VII[—TELEGRAPH SYSTEM. 

Means of communication between all 
stations is accomplished by telegraph. 
The nature of the service has not been 
found to demand a signal installation, per- 
mission to proceed from each station being 
given by the station master. 

Estimated cost of simple aerial line 
erected, with fittings, instruments, engi- 
neering and contingencies, $1,000. 
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ITEM 1X—ROLLING STOCK. 

Photographs of the rolling stock are 
given in Figs. 2, 3 and +. Sectional 
and elevation views of a motor car are 
shown in Fig. 12, from which it will be 
seen that the seating capacity is forty- 
six: thirty third-class and sixteen sec- 
ond-class. Hach motor car has three axles 


Fia. 14.—SrEMENS-SCHUCKERT 100-HORRE- 
POWER SINGLE-PHASE MOTOR. 


and two 100-horse-power motors, based on 
a one-hour rating with a temperature rise 
of sixty-five degrees centigrade in still 
air; the middle axle is free to turn; this 
three-axle type of car being deemed ad- 
visable on aceount of the heavy grades 
and limited power available demanding 
light rolling stock. 

The over-all dimensions of the motor 
cars are 44.3 feet by 8.2 feet by 14.1 feet, 
the wheel base being 13.1 feet. 

There are two bow current-collectors 
per car (Figs. ? and 3). ‘These are pneu- 
matically held against the trolley at a 
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Fig. 15.—CHARACTERISTICS OF MURNAU- 
OBERAMMERGAU MOTOR Car. 


pressure of nine pounds and run in an 
almost vertical position, such that when 
the direction of travel is reversed they 
automatically turn over to a slightly trail- 
ing position by raising the trolley a little 
in so doing. In rough weather the wind 
pressure on the bows has to be counter- 
balanced by windboards placed below their 
axes in order to maintain contact_on the 
trolley. D Suichcam\arrafigement “is illus- 


ögg 


trated on the freight locomotive (Fig. 4). 
The bow contact pieces are of aluminum 
and have a cross section of about three- 
quarters of a square inch, as shown in 
Fig. 13. 


ELECTRICAL. -REVIEW 


have the usual compensating windings, 
which effectively serve their purpose in the 
prevention of sparking, there being no 
siens of such at full load. The main con- 
troller is connected to a spark-extinguish- 


SEGREGATION OF PERCENTAGE, FIXED CHARGES. 
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Telegraph System. 


g g? z 
E nipo 3 

ow oO 

ves Es eA 

an A o 
oa ae 2 
—f > © p- 
E a Bow s 

cra 3 g a 

Zoo Sda b, = , 
cro nae at 3 a) 
Eð 828 rE F a 
(S (&) Au (S) d 
20 20 40 40 
25 ae ts 50 100 
4.20 4.20 4.20 4.21 4.20 
2.32 3.36 1.05 0.53 a 
1.50 PENR 1.50 1.50 1.50 
1.00 1.00 1.00 1.00 Ea 
ee ; 0.50 ete ee 
0.17 0.17 0.17 0.17 0.17 
9.39 8.723 8.42 7.40 5.87 


“For 100% depreciation in 20 vears @ 44 compound interest rate = 8.58, 
For 100¢ depreciation in 40 years (@ 44 compound Interest rate = 1.0524, 


3 . 8853 
sie -= 0.17%, assuming ali bonds redeemable at end of 20 years, 


2 5 
Each reflector at the ends of the car 
contains two lamps, one red and one clear. 


FIRST COST AND FIXED CHARGES, 


First Rate. Fixed 
Cost. PerCent. Charges. 
I Power - station, l 
machinery ... $34,000 10.2 $3,500 
Power - station, 
building 15,000 8.4 1.300 
I. Transmission 
and — trolley 
system ...... AM.OO0N 9.4 4.700 
IIT. Canal ew ae eat 38.000 7.4 2,800 
IV. Bonding ..... 9,000 9.4 SOO 
V. Lighting and 
pumping sys- l 
tem os Nes 7,000 9.7 TOO 
VI. Car sheds and 
equipment... 7,000 9.7 TOO 
VIL Land oe ceca 7,000 5.9 400 
VHI. Telegraph sys- 
tem ........ 1,000 9.7 100 
Total of Items 
I to VIII... .$168,000 $15,000 
Assume two- 
thirds charge- 
able to pas- 
senger serv- 
[CO a aaa $112.000 $10.000 
IN. Rolling stock... 50,000 10.2 0.100 
X. Const ructive 
operation, five 
er cent on 
tems I to IX. 8,000 8.7 700 
XI. Constructive 
interest 
equivalent to 
four per cent 
on one-half... 3,000 8.7 300 
Grand totals.. $173,000 $16,100 
OPERATING LABOR COSTS. 
Per Per 
Month Year 
One superintendent........ .. $75 $900 
Superintendent, house rental.. 20 240 
One- Clerk aig Pere ote elena nae 30 860 
Four power-station operators.. 120 1,440 


Power-station operators, 
house rental............. 15 180 
Two repair men for trans- 


mission and trolley system 60 720 
Six motormen and equipment 
repAÍİTerS aces ews a es 189 2.160 
Four conductors..........08- 100 1,200 
Total Sou fee betsra ea ee ee ia $7,200 
Assume two-thirds charge- 
able to passenger service, 
OP tad E vest uae’ $4,800 


These are put in operation in accordance 
with the direction of travel. 
The motors are arranged permanently 
in parallel and are swpplied through a 
transformer having one 130-volt and eight 
7.9-volt steps, giving a maximum sec- 
ondary voltage of 270 volts. The motors 


ing drum on the same shaft furnished 
with blowout magnets, thus preserving: the 
COST OF MAINTENANCE AND REPAIR MA- 


TERIAL FOR FIXTURES. 
Power-station machinery, 4° on first cost... $1,360 


Power-station building, 116°¢ of first cost.. 230 
Transmission and trolley systems, 3% of 
first COST og eaaa a E N a E EA 1.500 
Canal, 114° of first COSt...osuassenaeneenna O70 
Bonding, 1146 of first cost. ...........00. 140 
Lighting and pumping system 4% of first 
COSE etic Sigil a Eh amet ate ge oe O Seat oe ods 280 
Car sheds and equipment, 2% of first cost.. 140 
Telegraph system, 2% of first cost. ........ 20) 
Fotil ase ents aces Beri ae git et ee SR tinea he wan eset $3,740 
Assume two-thirds chargeable to passenger 
Service, OF fia ove Ae Ks Ew an eee a © $2,500 


MAINTENANCE AND REPAIRS TO 
ROLLING STOCK. 


COST OF 


Vol. 52—No. 14 


the first position’ It may be released 
(1) by turning back the controller, (2) 
automatically by an overload, (3) by a 
special trip switch, the latter means being 
desirable in case of an accident. 

The air-compressor is driven directly 
from the car axle, making its action cer- 
tain whenever the car is in motion. 

Fig. 14 is a photograph of one of the 
motors, and Fig. 15 gives the character- 
istics of a motor-car, from which it will 
be seen that the power-factor is upward 
of ninety-five per cent for the motors 
alone, although only an average of eighty 
per cent for the whole system, as shown 
in Fig. 6. 

The cost of the rolling stock is as fol- 
lows: Four motor-cars at $8,750, $35,- 
000; four passenger trailers at $2,500, 
$10,000; three baggage trailers at $1,750, 
approximately, $5,000; total, $50,000. 

The writer thanks the Siemens-Schuck- 
ert Company and the Munich Local Rail- 
wav Company for the courtesies extended 
to him on the occasion of his visit and for 
information supplied. 
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Meeting of the National Con- 
ference on Standard Elec- 
trical Rules. 


The National Conference on Standard 
Electrical Rules was held at the Edison 
Auditorium, New York city, on Friday, 
March 27. The meeting was called to 
order by W. H. Blood, Jr., chairman of 
the conference, and the announcements 
were made by the secretary, Dr. C. J. H. 
Woodbury. 

There was not much brought before 
the conference, a brief discussion taking 
place on the suggestion of E. H. Me 
Cleary, president of the Manone eer 

at a 


Com per 1,000 Car Miles. trical Contractors’ Association, 
Trailers. Cars. motion prevail suggesting to the Elec- 
ae a ee trical Committee of the Underwriters 
roller parts and bow EE S : zaja Rul 
goon a ae $0.3 National Electric Association that hule 
E ee He 24p of the National Electrical Code be 
Sas E PA eae ED so amended as to allow more than eight 
Bea S a a or nine conductors in a conduit, subject 
W heels Pre re er ae ee er er er ee Bie 0.6 to the supervision of the inspectors hav- 
rtepanetal gear al grates EA $2.0 $2.9 ing jurisdiction. In many cases, particu- 
Motors (less bearings)... .... $1.0 larly where risers were used in a 
COMpresSOrPs ..ssesasaoe Sen 0.4 ‘11: : x mica 
Bodies wwe tebe eo dares $2.0 2.0 buildings, It would lead ene This 
Brakes AA ERS ia 07 0.9 advantage if this were provided. 118 
ie Set Qugpergere wen ge 28 = motion was carricd. 
Totai——Suppites and S0 ies The subject of grounding the neutra 
nnua peT” ar Saena $5.0 $7.7 of three-phase systems was also sr 

4 LORE > . 

i AE g : ing a 
Miles per year (14.7 x 14 and it was the sense of the meeting 
en year o wl. e Pi if the proper suggestions were made for 
Cost per year—motor-cars grounding, that when the rule a 

anc railers, approxi- . . i 10 
mately ....cee nunen. $1,000 now being formulated for incorpora 
ANNUAL PERFORMANCE OF EQUIPMENT. | 

Type of Car. Aver. Tons. Aver. Seats. Miles ‘Year. Ton-Miles. S 
Passenger motor-car.........0. `O RI 37.500 1.162.500 Leaner 
Combination motor-ear......... 31 87.500 1.162.500 LORT 00 

Passenger tratlgreat........... 12 37.500 487.500 eye 

Baggage trailer-car..........0. 13 37,500 487,500 Be hee 
Totals, approximately........ 5,300,000 ahem 


SUMMARY—CHARGEABLE TO PASSENGER 


, SERVICE, 
PInse sCQUSb S Sea ks oe OER Owes $173,000.00 
Annual CORDS: Cp. eer 4 eather eo? Be 24,400.00 
Cost per tom-emble...... 2. ee eee -T4 
Cost per seat-mile..........-...008., 00 
contacts. The ligh-tension cutout has a 


fourfold interruption, automatically clos- 
ing as soon as the controller comes to 


in the National Electrical Code was 
adopted it should be mandatory. l 

Both Mr. Blood and Dr. Woodbury 
were elected to serve im their respective 
offices for the ensuing year, and a resolu- 
tion of thanks was tendered to the New 
York Edison Company~for its courtesy 


in furnishing; a-mecting place. 
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FUSE PHENOMENA.’ 


BY ALFRED SCHWARTZ AND W. H. N. 
JAMES. 


THE PURITY OF THE METAL. 


With regard to this factor, the 1m- 
portance of employing a material which 
can easily be obtained of standard com- 
position is generally understood ; but, not- 
withstanding this, a very large amount of 
alloy wire and strip is still used, the com- 
position of which is a very uncertain 
quantity. It is true that many of these 
metals have lower melting points than 
those of the pure metals in use as fuses, 
but this does not outweigh the advantage 
which a pure metal such as copper pos- 
sesses of constancy of composition. 

THE MELTING POINT. 

The fire risk with metals of low melt- 

ing point is due to the scattering of 
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Fic. 1.—DIAGRAM OF ARRANGEMENTS FOR 
SHoRT-Circuit TESTS. 


A. Ammeter. B. Adjustable low resistance D. 
Maio switch. F. Fuse terminals. V. Voltmeter for 
circuit voltage. 


molten particles when the fuse blows, or 
to the persistence of the arc across the 
terminals. With metals of high melting 
point there is an additional risk due to 
the fuse becoming red hot before fusion. 

As special points in connection with 
the fire risk, the liability of some metals, 
such as zinc, to burn in air at the tem- 
perature of disruption must be consid- 
ered; and with enclosed fuses fitted with 
indicator wires, it must be borne in mind 
that this wire practically forms an open 
fuse of small capacity; and experience 
has shown that the flash from such an 
indicator is sufficient to ignite combusti- 
ble material in the vicinity. 

Further, with enclosed fuses, unless 
hermetically sealed or provided with spe- 
cial arrangement, referred to hereafter, 
for preventing the ejection of molten 
metal, both flame and molten metal may 
issue from the ends. 

THE MASS OF METAL REQUIRED FOR A 
GIVEN SERVICE. 

This is concerned with the fire risk, the 
time element, and in enclosed fuses with 
the diameter of the jacket employed. 


Se ea a ee et eee a 
' Abstract from a paper read before the Institute of 
Electrical Engineers of Great Britain. 


ELECTRICAL REVIEW 


The relative quantities of heat in fuses 
of various metals at the moment of melt- 
ing are given in Table I. 

TABLE I. 


RELATIVE QUANTITIES OF HEAT AT THE MO- 
MENT OF MELTING IN FUSES OF VARIOUS 
METALS, BUT OF THE SAME NORMAL FUSING 
CURRENT. 


approx ete 
elative 


y an of 
eat in Fuse 


of 20-Ampere 


Capacity at 

Moment of 
Metal. Fusion. 
COPPET aiai tices 2 ust tanner 1.00 
Aluminium (with spring attachment) 1.20 
DIVER mca ereqdasand dav danae cakes 0.90 
TR casens trot eit Rajode tag aceute 1.26 
ANG si a atte baste uate cada we ON 1.58 


Although the quantity of heat in the 
fuse at disruption may be considered as 
some criterion for selecting a metal from 
the fire-risk point of view, yet in our view 
this consideration is outweighed by others, 
such as the capacity of the metal for 
maintaining an arc, the surface tension 
of the molten metal as influencing the 
way in which it segregates into globules, 
the behavior of the globules of metal after 
disruption as to whether they burn in air 
or not. 

Further, the boiling points of metals 
with low melting points, such as lead, tin 
and zinc, are in the neighborhood of 1,000 
degrees centigrade, and it is certain that 
many of the globules of these metals, 
which are scattered on disruption, approx- 
imate to this temperature. 

In general, it may be taken that the 
mass of metal in the fuse should be kept 
as small as possible for open-tvpe fuses; 
for enclosed fuses this point has to be 
considered in connection with the tem- 
perature which the jacket material will 
stand, as the metals with small mass neces- 
sarily have a high melting point and will 
attain red heat before fusion. In the 
screened shunted type of fuse it would 
seem possible to employ a metal with large 
mass and low melting point for the main 
fuse, as this will melt quite quietly, the 
break being made on the shunt, which is 
of high resistance, and is enclosed or pro- 
tected. 

For fuses of large capacity this type is 
worthy of more attention than has hither- 
to been paid to it. 

The terms “short-circuit” and “dead 
short-circuit” are used very loosely, and 
as the amount of current flowing on short- 
circuit largely affects the behavior of the 
fuse on disruption it becomes necessary 
to define it more strictly. This can be 
done by specifying the drop in volts in 
the leads with the normal fusing current 
of the fuse under test flowing; thus a 
three per cent drop in volts would allow 
of a short-circuit current equal to thirty- 
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three times the normal fusing current of 
the fuse under test, a ten per cent drop 
of ten times the normal fusing current, 
and so on. 

A diagram of the testing arrangements 
employed by us is given in Fig. 1. The 
method of working is as follows: Across 
the terminals F in lieu of the fuse was 
placed an adjustable resistance E sufli- 
cient to carry the normal fusing current 
of the fuse under test. For large cur- 
rents this resistance may be of such size 
as to carry one-half or one-third of the 
normal fusing current, the drop in this 
case being adjusted to one-half or onc- 
third of the drop that would be obtained 
with the full normal fusing current. 

The switch D was then closed and the 
resistance E adjusted, so that the am- 
meter A read the normal fusing current 
of the fuse under test. 

The resistance B was adjusted so that 
the difference in readings on the volt- 
meter V with the switch D open and 
closed was the required drop. It is neces- 
sary that the resistance B should be small 
compared to the resistance E; an altera- 
tion in the value of B will alter the cur- 
rent read at A, and will necessitate a 
slight readjustment of E. 

The resistance E was now removed and 
replaced by the fuse. l 

The three per cent drop in pressure 

referred to has been found to be repre- 
sentative of the conditions likely to be 
mct with in house services for main and 
distribution-board fuses. 
’ As already stated, the minimum length 
of break was taken as the least length at 
which no damage was done to the termi- 
nals on short-circuit, the resistance of the 
circuit being such as to give a three per 
cent drop with the normal fusing current 
flowing. 

Under these conditions a length is ob- 
tained at which there may be said to be 
“no are,” although, strictly speaking, an 
are results every time a fuse blows, but 
in the above-mentioned case its duration 
is so short that no damage is done to the 
terminals. This length will be referred 
to hereafter as the “minimum no-arc 
length.” 

In carrying out experiments on the min- 
imum no-ar¢ length it was found that there 
was a greater tendency for an arc to form 
across clean, freshly fused surfaces than 
across dirty surfaces, and since in these 
experiments the object was to get an are 
if possible, short lengths were first taken 
with which an are was formed. The 
length of fuse was-—then gradually in- 
creased juntil a pointiwas ‘reached.at which 


536 


at least three successive fuses of the same 
length were blown without an are result- 
mg. Under these circumstances the sur- 
face of the terminals for each new length 
of fuse experimented with was a clean one 
across which an are had recently taken 
place. 

If, instead of proceeding as above, a 
long length is taken such that on blowing 
no are to the terminals takes place, and 
this length is gradually reduced until an 
are is formed, a much shorter “minimum 
no-are length”? will be obtained, since in 
this case each fresh length is tried with 
a dirty terminal surface. 

We find that for copper wires of twenly 
amperes’ normal fusing current and up- 
ward on a 220-volt circuit the minimum 
no-are length increases slightly as the 
drop in pressure in the circuit is reduced. 

On the other hand, for smaller copper 
wires (Nos. 33 and 29 S. W. G.) in open- 
type cutouts the minimum no-are length 
seems to be larger with a short-circuit 
current of ten times the normal fusing 
current than with a current thirty-three 
times the normal fusing current. 

The minimum no-are length for open- 
type fuses of a given metal increases with 
the capacity of the fuse, but not propor- 
tionally. The curve connecting the mini- 
mum no-are length and the normal fusing 
current for open-type copper fuses on 220- 
volt non-inductive circuit (i. e., with the 
inductance due to the generator and cables 
only) with short-circuit currents of thirty- 
three times normal fusing current is given 
in Fig. 2, Curve A. 

These curves follow a law of the charac- 
terof D =A + B (N. F. C.) n, where 

D == minimum no-are length; 

N. F. C. = normal fusing current; 

A, B, and n = constants depending on 
the metal employed and on other factors 
(n being less than 1). 

With enclosed fuses the mininum no- 
are length increases with the capacity of 
the fuse much in the same way as in the 
open type. The resulls for copper fuses 
up to fifty amperes on a 220-volt non- 
inductive circuit are shown graphically in 
Fig. 2, Curve E. 

The variation of minimum no-are 
length with the pressure of the circuit was 
determined by experiments carried out at 
pressures of 110 and 220 volts on open 
and enclosed-tvpe fuses. The results 
showed that for open-type fuses the in- 
crease in length of the minimum no-are 
length is at least in proportion to the in- 
crease in the circuit pressure for the 
ranges given. 

The curve connecting the minimum no- 
are length with the normal fusing current 
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for copper wires in open-type cutouts is 
given in Fig. 2, Curve A, for short-circuit 
currents of thirty-three times normal 
fusing current and ten times normal 
fusing current, whichever gave the greater 
length. 


TABLE II. 


MINIMUM NO-ARC LENGTH FOR OPEN-TYPE FUSES 
OF COPPER AND ZINC ON 220-VOLT NON-IN- 
DUCTIVE CIRCUIT. SHORT-CIRCUIT CURRENT 
EQUALS THIRTY-THREE TIMES NORMAL FUSING 
CURRENT. 


Normal Fusing Minimum No-Arc Length 


Current in 
Fuse Metal. in Inches. 
Àn : ADRA Zinc. ~ “Copper: 
FANG oh. oho 26.0) 
Copper...... 27.0 ( a0 se 
Zine... 45.0) ‘ 
Copper..... 41.5 f ee 4.5 


Under the same conditions in open-type 
fuses the minimum no-are length for zine 
is decidedly less than that for copper. 


Minimum no-are lenyth in inches. 


Fusing current in amperes, 


Fia. 2.—Minimum No-Arc LENGTH AND 
NORMAL FUSING CURRENT. 


A. Copper wire in air. B. Zinc strip in air. C. Cop- 
per wire in tubular holder. D. Copper wire with 
asbestos partition at centre. E. Copper wire enclosed 
with Calais sand filing. F. Copper wire enclosed on 
inductive circuit. G. Zine strip enclosed on non-induct- 


ive circuit 
Ail the above on 220-volt circuit. A to E, non-induct- 


ive; F, inductive (0.023 henry). 


The results of about twenty experiments 
in each case are given for the two metals 
in question in Table II. 

Zine blows fairly cleanly; the molten 
metal is not scattered far, but occasion- 
ally some globules show a tendency to 
continue to burn in air where they fall. 
On the whole it is a good material from 
a short-circuit point of view. 

Tin in open-type cutouts with short- 
circuit currents of ten times the normal 
fusing current behaves very much like 
copper with short-circuit currents limited 
to two or three times the normal fusing 
current; that is to say, it blows softly and 
quietly, and it is difficult to state from 
visual observation when arcing takes 
place. 

It may be taken that the damage to 
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terminals with tin in lengths commonly 
employed is slight with short-circuit cur- 
rents of ten times the normal fusing cur- 
rent. 

With twenty or thirty-ampere fuses and 
short-circuit currents of thirty-three times 
normal fusing current there is, however, 
a great display of fireworks, accompanied 
by copious fumes, and with the lengths 
commonly used severe damage to termi- 
nals is likely to ensue. 

With enclosed fuses the minimum no- 
arc length was found to be somewhat 
greater for zinc than for copper; this is 
due to the greater mass of metal involved 
for a fuse of a given capacity and to the 
molten metal being confined by the filling. 
and possibly also to the metal vapor not 
being so quickly oxidized as when the fuse 
is in air. As already stated, in open-type 
cutouts this effect is reversed, the zinc 
giving the shorter minimum no-are 
length. The following examples given in 
Table III for copper and zinc in enclosed 
fuses are typical: 


TABLE III. 


MINIMUM NO-ARC LENGTH FOR COPPER AND ZINC 
IN ENCLOSED FUSES WITH CALAIS SAND FILL- 
ING 220-VOLT NON-INDUCTIVE CIRCUIT. SHORT- 
CIRCUIT CURRENT EQUALS THIRTY-THREE 


TIMES NORMAL FUSING CURRENT. ° 
Normal Fusing Minimum No-Arc 
Fuse Metal. Current in Length in 
Amperes in Air. Inches. 
Zinc. ..... ry 25 1.8 
Copper........ 27 1.3 
ZNC Sx reneani 45 2.2 
Copper ........ 43 1.6 


The minimum no-are lengths for en- 
closed fuses of copper and zine under 
various conditions and for fuses up to 
fifty amperes are given in Fig. 2. In 
inductive circuits zine gives lengths about 
twenty per cent greater than those given 
which are for non-inductive circuits. Tin 
gives length rather greater than zinc in 
each case.. 

That the different metals behave in a 
characteristic manner on fusion with re- 
gard to the duration of the current rush 
on short-circuit, the tendency of the are 
to persist, and the inductive pressure risc 
on breaking the circuit, may be seen from 
the oscillograms given in Fig. 3. 

These oscillograms have been selected 
from a large number obtained for various 
metals, and are typical of the metals 
named. The following is a brief ré- 
sumé of the points observable from the 
oscillograms: 

Copper—Fig. 3A, Open-type, 110-Volt 
Inductive Circuit—The inductive press- 
ure rise is usually only moderate, as the 
are persists for a definite but short time. 

Fig. 3B, Open-Type., 220-Volt Induct- 
ive Cirenit—The are persists for a con- 
siderably longer period; the voltage rise 
is fairly small and irregular. The cur- 
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rent rush does not rise to the value deter- 
mined by the resistance of the circuit 
owing to the quick action of the fuse. 

Fig. 3C, Enclosed-Type, 220-Volt In- 
‘ductive Circuit—The double rise shown 
here is very characteristic of copper. 

Tin—Fig. 3D, Open-Type, 110-Volt 
Inductive Cireuit—The inductive press- 
ure rise is usually higher than that of 
copper, and the duration of the arc is less. 
Occasionally a considerable voltage rise 
is obtained (Fig. 3E). 

Silver—Fig. 8 E—Behaves very simi- 
larly to copper, the duration of the are 
being shghtly longer and the inductive 
pressure rise about the same. 

Aluminum—Fig. 31, 110-Volt Induct- 
ive Cireuit—The inductive voltage curve 
is usually very peaked in shape, its 
maximum being higher than that of tin. 
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with the small final inductive rise seems 
to indicate that the tube formed in the 
Calais sand filling while hot was acting 
as a conductor as already referred to. 

Zinc—Fig. 3N, Open-Type, 110-Volt 
Inductive Circuit—Like aluminum, gives 
rise to a high inductive voltage rise; the 
form of the curve suggests instability of 
the are. 

Fig. 30, Open-Type, 220-Volt Induct- 
ive Cireuit—The curves of inductive 
pressure rise are irregular and show the 
highest voltages in the series. 

Fig. 3P—Comparing this with Fig. 3E 
for copper and Fig. 3G for tin in enclosed 
fuses, it will be seen that copper breaks 
the circuit more quickly than either of 
these two. 

A consideration of these oscillograms 
shows that inductive pressure rises of as 
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Fic. 3.—OsciLLOGRAPH CURVES SHOWING BEHAVIOR (CURRENT AND PRESSURE) OF ARCS 
WITH DIFFERENT KIND OF METALS. 


Sometimes a double peak is obtained, and 
in these cases the voltage rise is about the 
same as for tin. 

Fig. 3J, 220-Volt Inductive Cireuit— 
The voltage rise is smal, being Jess than 
in the 110-volt case, as the are persists 
for a considerably longer period. 

Cadmium—Fig. 8K, 110-Volt Induct- 
ive Circuit—The inductive voltage curve 
is usually very irregular, probably owing 
to the instability of the arc; its maximum 
is rather greater than that for zine, and it 
takes a considerable time to die away. 

Fig. 3L, 220-Volt Inductive Circuit— 
Resembles aluminum, and although the 
inductive pressure rise is rather greater 
than with copper, it is better than copper 
from the point of view of the duration of 
the are. 

Fig. 3M—The gradual fall in the cur- 
rent after fusion and the gradual rise in 
pressure to the normal circuit voltage 


much as four times the circuit pressure 
may be met with in moderately inductive 
circuits. In the experiments with the os- 
cillograph a choking-coil of very low re- 
sistance was inserted in series with the 
fuse; the value of the inductance was 
0.023 henry with the normal fusing cur- 
rent (twenty-seven amperes) of the fuses 
under test flowing in the circuit. The 
value of the inductance would, of course, 
be less with short-circuit current flowing 
on account of the saturation of the core 
of the choking-coil. | 

It was found that the minimum no-are 
length was increased on circuits with an 
inductance of 0.023 henry as against cir- 
cuits in which the inductance was only 
that due to that of the generator and 
leads; the results are shown in Fig. 2. 
On non-inductive circuits the tests showed 
comparatively small voltage rises, and 
these were of short duration. 
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Where present, the voltage rise occurs 
at two definite periods: firstly, when the 
current commences to fall, and secondly, 
when it ceases. The tests were carried 
out on circuits of moderate inductance, 
because the pressure curves thus obtained 
gave more information as to the working 
of the fuse than with non-inductive cir- 
cuits. 

In order to test the magnetic blowout 
effect obtainable from the circuit con- 
ductors, the leads to the fuse terminals 
were bent through a right angle. 

It was found with this arrangement 
that the minimuin no-are length for open- 
ivpe fuses could be very considerably re- 
duced. For instance, with a twenty-seven- 
ampere copper fuse on a 220-volt circuit 
with leads bent up for a distance, D, of 
four inches, the minimum no-are length 
was 0.7 inches, as against a length of 3.6 
inches with the circuit cables entering the 
terminals in the ordinary way. Short- 
circuit current equals thirty-three times 
normal fusing current. The length was 
not materially increased with D reduced 
to one inch, and even when an are was 
formed it was of short duration and little 
damage was done to the terminals. This 
magnetic blowout arrangement might well 
be taken advantage of in practice, as 
has already unwittingly been done with 
some forms of knife-blade terminals, and 
terminals in which the cables enter from 
the back in contradistinction to the sides. 

It was found that the minimum no-are 
length diminishes as the terminals are 
increased in size, and this effect is great- 
est with small fuses. 

This effect is probably not so much due 
to the cooling of the ends of ihe fuse by 
conduction, which for short-circuit cur- 
rents of thirty-three times normal fusing 
current may be considered negligible, the 
whole length of wire being almost instant- 
ly disrupted, as to the cooling of the are 
vapor by the terminals. This cooling, 
taking place along a transverse section of 
the are, introduces at cach end a small 
section of high resistance which breaks 
down the arc. 

The formation of a slag tube around 
the fuse on disruption would seem to de- 
pend on the character of the filling cm- 
ploved, and to some extent on the char- 
acter of the fuse metal. In general, 
silicious filings favor the formation of 
these tubes, whereas cretaceous or chalky 
fillings do not. l 

Metals with a high melting point would 
at first sight seem to favor this formation, 
but it must be borne in mind thať al- 
though the melting-point of a metal such 
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as tin is low, yet the temperature of the 
arc following disruption may be, and 
probably is, as high as with metals of a 
higher melting point. 

Apart from the formation of tubes and 
the absorption of moisture by the filling, 
the chief characteristics which differenti- 
ate the various materials used for fillings 
are the degree of fineness of the particles 
and the degree of tightness of the pack- 
ing; the specific heat and thermal conduc- 
tivity of the filling only influence the 
results indirectly, in that they affect the 
normal fusing current of the fuse. 

The normal fusing current for a given 
fuse is greater when enclosed and sur- 
rounded by a filling than when free in 
air from terminal to terminal. Experi- 
ments with a copper wire (normal fusing 
current in air twenty amperes) iHustrat- 
ing this point are given in Table IV. 


TABLE IY. 

INCREASE IN NORMAL FUSING CURRENT FOR 
FUSES ENCLOSED IN A PORCELAIN TUBE OF 
THREE-EIGHTH-INCH INTERNAL DIAMETER 
WITH VARIOUS FILLINGS, 

Normal Fusing 


Nature of Filling. Current in 
Amperes. 
Air (open fuse)............. samea A) 
Trent sand (loosely packed). ....... 22 
Trent sand (tightly packed)........ 25 
Calais sand.................006. .. 380 


Experiments showed that the normal 
fusing currents increase relatively in the 
same way as the rates of conduction of 
heat through the fillings, and that it is 
only a comparatively thin layer of filling 
around the fuse which exerts any con- 
siderable influence on the fusing current, 
and further, that this effect is due chiefly 
to the conductivity of the filling for heat. 

It is probable that with tubes of very 
small diameter and with a small amount 
of filling the normal fusing current would 
not be increased so much as m cases given 
in Table IV. -Three experiments with a 
No. 27 S. W. G. copper wire, normal fus- 
ing current in air twenty amperes, when 
passed through a clay tobacco-pipe stem, 
gave a mean normal fusing current of 
twenty-eight amperes. The same size 
wire when passed through a braided as- 
bestos tube had a normal fusing current 
of twenty-two amperes when the texture 
of the braiding was open, and twenty-five 
amperes when the texture was very close. 

The effect of the size of the particles 
of the filling on the duration of ihe arc 
was tested. It was found that the morc 
finely the material of the filling is divided 
the more quickly was the are extinguished. 
This result is supported by a large number 
of oscillograms with various powders, both 
coarse and fine, The fine powders seem 
to be more effective in repressing the are 
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than the coarse ones, owing to their inter- 
stices being smaller and less air being 
included. This effect is linked with the 
degree of tightness with which the filling 
is packed. With the coarse filling the 
circuit was sometimes opened satisfacto- 
rily and sometimes irregularly. 

Experiments were carried out with fill- 
‘ings of various degrees of fineness packed 
both tightly and loosely, and it was found 
that with fine powders the minimum no- 
are length was shorter for both, light and 
loose packing than with coarse powders. 
This points to the presence of air spaces 
in the filling due to the size of the par- 
ticles of the filling being large, as having 
an adverse influence on the minimum no- 
arc length, since the tightness of the pack- 
ing has but little influence in reducing the 
air spaces with coarse powders. 

With fine powders loosely packed there 
is a good deal of noise on disruption if 
the jacket is not hermetically sealed, and 
the filling is much blown about and some 
of it-is compressed by the explosion 
against the inside of the tube. Loose 
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fillings are therefore not to be recom- 
mended; and further, when used vertical- 
ly, as is nearly always the case, the filling 
will gradually settle together more closely, 
leaving a portion of the wire at the top 
end of the fuse exposed. 

Tn order further to investigate the influ- 
ence of tight packing, a series of experi- 
ments was carried out with fuse wires 
set in plaster of Paris. This practically 
amounts to a fuse with a very tightly 
packed filling; such fuses give a quick 
break, with a consequent high inductive 
pressure rise on inductive circuits. In 
general, these fuses blow very quietly, 
provided that the plaster covering does 
not crack or rupture; when this occurs 
had arcing frequently results, and a loud 
report is produced. It is essential that 
the whole length of the fuse wire should 
he embedded in the plaster. A containing 
envelope or jacket, even if only of slight 
mechanical strength, is essential for 
plaster fillings. 

With enclosed fuses in general the 
jacket affords considerable profection from 
moisture, and the filling materials usually 
emploved do not cake or cohere. Moisture 
in the filling, however, is not unusually 
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present in commercial forms of fuses in 
red fibre jackets, as it exudes on tests 
when the fuse becomes hot. The closing 
of the vent holes of such fuses with a disc 
of glazed paper does not seem to be a 
very efficient means of preventing the in- 
gress of moisture in damp situations. 

Experiments were made with Calais 
sand as representing a silicious non-ab- 
sorptive filling. These seemed to show 
that no very marked effect is produced on 
the action of the fuse by moderate 
amounts of moisture in the filling, but 
that. when in excess—with 12.8 per cent 
of water the filling was almost “sloppy” 
—it produced irregularity of action in the 
fuse. 

Experiments were then made with a 
filling of Trent sand; this is much finer in 
texture than Calais sand, and absorbs 
water freely, ultimately forming a mud. 
As the percentage of moisture in the 
Trent sand was increased, the action of 
the fuse became irregular, but with the 
moderately wet sand tightly packed a 
quick break and high voltage rise resulted. 
In this series thé arc was broken very 
quickly, due probably to its being cooled 
by the evaporation of the water. This 
point is of interest in connection with a 
type of fuse recently placed upon the 
market in which a special liquid enclosed 
in a small glass tube is disseminated 
throughout the filling when the fuse is 
subjected to a short-circuit. When the 
fuse blows with a moderate overload the 
glass tube is not broken and the filling 
remains dry. The construction of this 
fuse is shown in Fig. 4. 

Although moisture in the filling may 
not very seriously affect the action of the 
fuse as far as the suppression of the arc 
is concerned, its presence in enclosed fuses 
is not at all desirable, as it would certainly 
lead to corrosion and electrolytic troubles, 
particularly if a contact difference of 
potential exist between the fuse and the 
wire or lug connecting it to the fuse con- 


tacts. 
(To be concluded.) 
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Oklahoma Electric Light, Rail- 
way and Gas Association. 

The second annual convention of the 
Oklahoma Electric Light, Railway and 
Gas Association will be held at Guthrie, 
Okla., on May 25, 26 and 27. The officers 
of the association are: F. H. Tidnam, 
president, Oklahoma City; first vice-prest- 
dent, E. C. Reynolds, Sapulpa; second 
vice-president, J. H. Merrill, McAlester ; 
third vice-president, F. J. Bedford, Law- 
ton; treasurer, W. J. Dibbins, Guthrie ; 
secretary, Galen Crow, Guthrie. 
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THE RELATIVE VALUES OF GASOLENE 
AND ALCOHOL AS PRODUCERS 
OF POWER. 


TESTS MADE BY THE TECHNOLOGIC BRANCH 
OF THE UNITED STATES GEOLOGICAL 
SURVEY. 


The Technologic Branch of the United 
States Geological Survey, under the di- 
rection of J. A. Holmes, has recently 
completed an elaborate series of tests on 
the relative value of gasolene and alcohol 
as producers of power. The tests, over 
two thousand in number, probably repre- 
sent the most complete and exact investi- 
gation of the kind that has been made 
either in this country or abroad, and in- 
cludes much original research work. 

Professor R. H. Fernald, engineer in 
charge of the gas-producer section and 
professor of mechanical engineering in 
the Case School of Applied Science, 


Cleveland, Ohio, was in general charge of 


the tests. R. M. Strong, formerly con- 
nected with the engincering department 
of Columbia University, had personal 
supervision of the work. He was assisted 
by a corps of specially trained men. 

These tests were conducted at the fuel- 
testing plant of the Geological Survey, at 
Norfolk, Va., and show the following 
results in regard to the comparative 
fuel consumption of seventy-three-degree 
specific gravity gasolene and commercial 
completely denatured alcohol, per unit of 
power. 

Correspondingly well-designed alcohol 
and gasolene engines when running under 
the most advantageous conditions. for 
each will consume equal volumes of the 
fuel for which they are designed. This 
statement is based on the results of many 
tests made under the most favorable prac- 
tical conditions that could be obtained for 
the size and type of engines and fuel used. 
An average of the minimum fuel con- 
sumption values thus obtained gives a 
like figure for eight-tenths (0.8) of a pint 
per hour per brake horse-power for gaso- 
lene and alcohol. 

Considering that the heat value of a 
gallon of the denatured alcohol is only a 
little over six-tenths (0.6) that of a 
gallon of the gasolene, this result of equal 
fuel consumption by volume for gasolene 
and alcohol engines probably represents 
the best comparative value that can be 
obtained for alcohol at the present time, 
as is also indicated by Continental prac- 
tice. Though the possibility of obtain- 
ing this condition in practice here has 
been thoroughly demonstrated at the 
government fuel-testing plant, it yet re- 
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mains with the engine manufacturers to 
make the “equal fuel consumption by 
volume” a commercial basis of compari- 
son. 

The air was not preheated for the above 
tests on alcohol and gasolene, and the en- 
gines were equipped with the ordinary 
types of constant-level suction lift and 
constant-level pressure spray carbureters. 
Many special tests with air preheated to 
various temperatures up to 250 degrees 
Fahrenheit, and tests with special carbu- 
reters were made, but no beneficial ef- 
fects traceable to better carburation were 
found when the engines were handled 
under the special test conditions, includ- 
ing constant speed and best load. 

The commercial completely denatured 
alcohol referred to is 100 parts ethyl alco- 
hol plus ten parts methyl alcohol plus 
one-half of one part benzol and corre- 
sponds very closely to ninety-four per cent 
by volume or ninety-one per cent by 
weight ethyl aleohol (grain alcohol). 

Eighty per cent alcohol (alcohol and 
water) for use in engines of the present 
types would have to sell for at least fifteen 
per cent less per gallon than the de- 
natured alcohol in order to compete with 
it. The minimum consumption values in 
gallons per hour per brake horse-power 
for cightv per cent alcohol is approxi- 
mately 17.5 per cent greater than for the 
denatured alcohol used or for gasolene. 
A series of tests made with alcohol of 
various percentages by volume ranging 
from ninety-four per cent to fifty per cent 
showed that the minimum consumption 
values in gallons per hour per brake horse- 
power increased a little more rapidly than 
the alcohol decreased in percentage of 
pure alcohol. That is, the thermal effi- 
ciency decreased with the decrease in per- 
centage of pure alcohol. This decrease in 
thermal efficieney or increase in con- 
sumption referred to pure aleohot is, how- 
ever, comparatively slight from 100 per 
cent alcohol down to about eighty per 
cent aleohol. Within these limits it may 
be neglected in making the caleulations 
necessary to compare the minimum con- 
sumption values for tests with different 
percentages of alcohol. 

With suitable compression, mixtures of 
gasolene and alcohol vapors (double car- 
bureters) gave thermal efficiencies rang- 
ing between that for gasolene (maximum 
22.2 per cent) and that for alcohol (maxi- 
mum 34.6 per cent), but in no case were 
they higher than that for alcohol. The 
above thermal efficiencies are calculated 
from the brake horse-power and the low 
calorific value of the fuel, which for the 
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gasolene was 19,100 British thermal units 
per pound and for the denatured alcohol 
was 10,500 British thermal units per 
pound. 

As has been previously published, aleo- 
hol can be used with more or less satis- 
faction in stationary and marine gasolene 
engines and these gasolene engines will 
use from one and one-half to twice as 
much alcohol as gasolene when operating 
under the same conditions. The possi- 
bilities, however, of altering the ordinary 
gasolene engine as required to obtain the 
best economies with alcohol are very 
limited ; for the amount that the compres- 
sion can be raised without entirely rede- 
signing the cylinder head and valve ar- 
rangement is ordinarily not sufficient, nor 
are the gasolene engines usually built 
heavy enough to stand the maximum ex- 
plosive pressures, which often reach six 
and seven hundred pounds per square 
inch. With the increase in weight for the 
same-sized engine designed to use alcohol 
instead of gasolenc, comes an increase in 
maximum horse-power of a little over 
thirty-five per cent, so that its weight per 
horse-power need not be greater than that 
of the gasolene engine and probably will 
be less. 

The work was taken up to investigate 
the characteristic action of fuels used in 
internal-combustion engines with a de- 
tailed study of the action of each fuel 
(gasolene and alcohol) as governed by the 
many variable conditions of 


engine 
manipulation, design and 


equipment. 
These variables were isolated, so far as 
possible; their separate and combined ef- 
fects were determined, worked out under 
practical operating conditions, and lead 
up to the conditions required for mini- 
mum fuel consumption. 


Many of the tests of internal-combus- 
tion engines have been made, but most of 
them, especially in this country, were by 
private concerns, for a specified purpose, 
and the results are not generally avail- 
able. Furthermore, as is generally recog- 
nized by those familiar with gas and 
especially gasolene-engine operation, the 
conditions influencing engine perform- 
ance are so numerous and various as to 
make the value of off-hand comparison 
very limited and oftentimes misleading, 
exact comparisons only being possible 
under identical conditions or with refer- 
ence to the actual known differences in 
all conditions that influence the results, 

With a view to supplying the continual- 
lv increasing demand for more complete 
and exact information concerning the 
operation and design of gasolene and alco 
hol engines, and to assist the government 
and others interested in the larger and 
more general internal-combustion-engine 
problems, this inyćstľřgation was made, 
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The Engelberg-Lucerne 25,000-Volt 
Overhead Transmission. 

The high-tension transmission line be- 
tween Obermatt and Engelberg possesses 
some interesting and unusual features. 
The main overhead line consists of nine 
copper conductors supported on a single 
line of steel lattice poles. It runs from 
the power station near Obermatt to a sub- 
station at Steghof, and is 16.7 miles long. 
Three of these conductors supply three- 
phase power to Lucerne; three others, 
from a three-phase circuit, to the substa- 
tion at Stansstad; two of the remaining 
conductors form a single-phase lighting 
supply for Lucerne; the remaining con- 
ductor is held, in reserve and can be used 
for any of the three circuits. The line is 
intercepted at three points for taking off 
power for surrounding districts, and at 
these points all nine conductors are 
carried into massive stone towers which 
contain the section switch gear and the 
transformers for local supply. The lattice 
poles which support the line are embedded 
in concrete foundations and are spaced 
150 feet apart. The cross-arms are of 
steel and support two vertical beams of 
impregnated oak, upon which the insu- 
lators are fixed by means of U-shaped iron 
The conductors are forty inches 
apart. Each pole weighs about 750 
pounds and costs $55. The cost of erect- 
ing the poles was $60 each, including the 
material for the foundations. The poles 
are earthed by a copper wire which is 
connected to cach electrically and runs the 
whole length of the line, and at every 
tenth pole is connected to a copper plate 
ten feet square, buried at the foot of the 
pole. The telephone wires for the power 
line are carried on the same poles and are 
crossed every 300 yards. Between the 
Stansstad substation and one at Hergiswvl 
the transmission line runs along the side 
of the road at the edge of Lake Lucerne. 
On one side is the rocky slope of the Lop- 
perberg and on the other is the edge of 
the lake, which rapidly deepens. On this 
side of the road there is a line of telegraph 
and telephone wires which could not be 


pins. 


moved, hence, steel brackets were built 


out about twenty feet over the lake and 
on the end of these the lattice poles are 
mounted, At this point of the route the 
average span has been increased to 360 


feet so as to reduce the number of poles. 
—Abstracted from Electrical Engineering 
(London), March 12. 
< 

Bulk Supply in Greater London. 

The authors of this communication, 
J. H. Bowden and F. Taite, having faced 
the problem of either arranging for a 
bulk supply for their distributing system 
or carrying out further extensions to 
meet the exigencies of the coming winter’s 
demand, obtained offers for such supply 
from three power companies. The terms 
offered differed in such a way that a 
thorough analvsis of them was necessary 
in order to determine which would be the 
most economical. The rates ranged from 
a charge of $21.25 per kilowatt of maxi- 
mum demand to $18.75, and the charge 
for the energy supplied from one cent to 
0.66 cent a kilowatt-hour. That company 
quoting the highest price for the mini- 
mum demand also quoted the highest 
price per unit used and included a pro- 
viso for increasing the charge should the 
price of coal inerease. In two of the 
offers the energy was to be measured at 
the supply company’s switchboard, and in 
the third at the substation of the distrib- 
uting company. Hence, it was necessary, 
in comparing the offers, to consider the 
efficiency of transmission and transforma- 
tion. The authors then assume a maxi- 
mum demand of 500 kilowatts and a load- 
factor of twenty-three and one-half per 
cent, and under this condition estimate 
that the most favorable offer would bring 
the cost per unit sold to 1.92 cents. To 
this should be added the taxes, manage- 
ment charges and distribution costs, which 
would bring the total cost up to 2.454 
cents per kilowatt-hour. As the estimated 
income per unit for the period for which 
the supply was to make provision was 
2.986 cents, the insignificant amount of 
0.532 cent per kilowatt-hour remains for 
interest charges on substation, land, build- 
ings, converting machinery, low-tension 
mains, services, meters, cte. This was 
considered to be inadequate. Further- 
more, the annual cost of the undertaking 
would have been fixed for a term of years, 
during which the average price received 
for power would probably fall, so that 
even should a small profit be realized at 
the present time, there would be a heavy 
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loss at a future date. The authors then 
estimate the cost of supplying this energy 
by extending the present system. The 
present cost for the energy is 2.94 cents 
per kilowatt-hour; the cost for the con- 
templated extension is estimated at 1.804 
cents per kilowatt-hour, and the total cost 
is estimated to be 2.59 cents. Since the 
lowest cost of energy from an outside 
source would not be less than 2.454 cents 
per kilowatt-hour, and bearing in mind 
the price of coal, the subject of fluctua- 
tion will probably decrease considerably. 
The company would probably profit con- 
siderably by making the extension, par- 
ticularly as the estimated cost of this 
power has been made high intentionally. 
The analysis shows that future offers of 
supplying bulk will have to be made in 
different terms in order to be acceptable 
to the distributing company.—A bstracted 
from the Electrical Review (London), 


March 13. 
< 


Engineering Nomenclature. 

This subject is divided by R. H. Smith 
into three distinct divisions. One is that 
of algebraic symbolism; another is uni- 
formity of technical names to be used 
throughout the English-speaking world, 
and the third is the provision of simple, 
short names for the units of different 
classes of magnetic and other quantities. 
There have been many discussions of lats 
on the first division of this subject, and 
the great difficulty of coming to some 
agreement is due to the desire to employ a 
symbol which will in some way suggest 
the unit which it represents; but since 
these units have different names in the 
different languages, it is impossible in 
many cases to select a symbol equally sug- 
gestive of all these names. Probably the 
best that can be done at the present time 
will be to settle upon symbols to be em- 
ploved by those speaking English and for 
those terms used internationally. Due to 
the limited number of alphabetical sym- 
bols, it will be necessary in many cases to 
make use of double or more complicated 
svmbols. By using, at the most, two lel- 
ters, and distinguishing between capitals 
and small letters, there are about 2,750 
possible pairs of symbols. By distinguish- 
ing between Roman and italic letters, 
nearly 11,000 combinations are obtain- 
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able. Such combinations would, however, 
need to be very arbitrary, and but few 
of them would be at all suggestive of the 
thing symbolized. By adding the Greck 
letters and omitting the italics, 5,800 com- 
binations are available, which is more 
than sufficient for our needs. The diff- 
culty, of course, will be to decide upon 
the proper symbols for the various quan- 
tities. Regarding the second division of 
the subject, the author points out the non- 
uniformity existing in England, which is 
apparently considerably greater than in 
this country. This difference is so great 
that it is not uncommon for a Scotchman 
to be unable to understand a Lancashire- 
man, or a Yorkshireman a Londoner, al- 
though all four use precisely the same 
implements. Compulsory pressure should 
be put upon the compilers of technical 
books to force them to avoid all but the 
accepted designation. The third division 
of this subject is thought to be that most 
nearly ripe for immediate action. It is 
time that simple names for the units of 
frequently used quantities should be 
adopted, and these should be names hav- 
ing general rational significations and not 
restricted by reference to any one particu- 
lar set of units. In reasoning about 
areas, it is inconveniently irrelevant to 
speak of square feet or square centimetres. 
The generality of the reasoning is only 
indicated by speaking of units of area, 
but there is no simple name for a unit of 
area, nor for a unit of length, nor of en- 
ergy, nor for any of the quantities we are 
compelled tø think continuously about. 
This makes argument or explanation on 
any general subject long and clumsy. To 
meet this need the author has compiled 
a list of proposed names which have been 
lormed by adding “on” to the root of the 
common idea name; for example, “linon” 
ls proposed as the unit of length; “cubon,” 
the unit of volume; “tenson,” the unit 
of intensity of tension; “ergon,” the rate 
of doing work, ete. These terms, it is to 
he understood, are general and have no 
reference to any particular system of 
units. For example, “ergon” differs from 
“erg,” in that the erg is a perfectly defi- 
nite and particular quantity of energy 
with a definite numerical energy, while an 
“ergon” may be more or less energy ac- 
cording to the particular system of meas- 
ures employed. It, however, always has 
the numerical value “one,” which means 
simply a unit of work or unit of energy 
without any qualification as to any par- 
ticular system. By a few examples it is 
shown how the use of such terms simplifies 
expressions, making them brief and defi- 
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nite. The whole of scientific theory is 
built up on a general basis without refer- 
ence to special measures, and the use of 
such a system of names would very greatly 
simplify an enormous mass of wordy 
teaching and investigation and make it 
more concise and less ambiguous. Such 
language has also helped toward the de- 
velopment of truer conceptions of phys- 
ical quantities.—Abstraclted from the 
Electrical Engineer (London), March 13. 
< 
A Mechanical Effect Accompanying 
Magnetization. 

In the electron theory of matter the 
magnetic properties of bodies arise from 
the motion of the constituent electrons of 
their atoms. All bodies are divided ac- 
cording to their magnetie qualities into 
three classes: diamagnetic, paramagnetic 
and ferromagnetic. Bodies belong to the 
diamagnetie class if their atoms possess 
no resultant magnetic axes; they would 
also belong to this class if they possessed 
a resultant magnetic axis, but this axis 
had no tendency to set itself in a definite 
direction in an external magnetic field. 
Paramagnelic and ferromagnetic sub- 
stances appear to result when the con- 
stituent atoms possess a resultant mag- 
netic axis, and also set themselves in a 
definite direction under the influence of 
an external magnetic field. The differ- 
ence between the two classes appears to 
depend on the relative magnitude of the 
atomic magnetic moment and the forces 
called into play by the displacement. of 
the atoms. When the restoring forces of 
non-magnetic type, due to a small dis- 
placement, give rise to a couple which is 
great compared with that exerted by the 
external field on the equivalent atomic 
magnet, the magnetic fields at our dis- 
posal will produce but small rotations of 
the atoms, and these small rotations will 
be proportional to the external magnetic 
field. For small rotations the resultant 
intensity of magnetization will be propor- 
tional to the rotation, and thus the in- 
tensity of magnetization will always be 
proportional to the magnetizing field. The 
body will thus be paramagnetic. Ferro- 
magnetic substances are those for which 
the restoring couples are not great com- 
pared with those of magnetic type. In 
this case we are able to apply external 
fields great enough to bring all the atomic 
magnets into line with the applied field. 
The body will then possess its maximuin 
or “saturation” value of intensity of mag- 
netization. On this view it will be seen 
that the distinction between paramagnetic 
and ferromagnetic substances is one of 
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degree only. It depends only on the mag- 
nitude of the restoring forces of non-mag- 
netic type compared with the displacing 
forces of magnetic type. It might be pos- 
sible for a substance, which is in generel 
paramagnetic, to become ferromagnetic 
by combining it with some substance 
which increases the freedom of motion of 
its atoms. This may be the explanation 
of the Heusler alloys and, conversely, it 
would explain the behavior of some of the 
alloys of iron. On this view the resultant 
magnetic fields of magnetic substances 
arise from the motion of their constituent 
electrons in closed orbits. The effect of 
this motion is here discussed by 0. W. 
Richardson, who deduces an expression 
for the moment of momentum of the ro- 
tating electrons. The most usual forin 
of the electron theory of matter assumes 
that the negative electrons alone are in 
motion, and most of the experimental 
facts seem to be in favor of this conclu- 
sion. Assuming this to be the case, his 
expression for the inoment of momentum 
is much simplified, and it is found that 
the ratio between this moment per unit 
voluine and the intensity of magnetiza- 
tion is the same for all substances and is 
equal to twice the inverse of the specific 
charge of the negative electrons. If such 


a moment of momentum exist, it might 
be possible to detect it experimentally, 
for, considering a long, thin, cylindrical 
bar of iron, when the bar is not magnet- 
ized, its constituent electrons will not pos- 
sess a resultant moment of momentum 
about any axis, as on the average one 
direction is as possible as another. But 
if a verlical magnetic field be suddenly 
applied, the movable orbits will be set so 
as to leave a balance in favor of the plane 
perpendicular to the direction of the field. 
There will thus be created a moment of 
momentum about the axis of suspension. 
But since the total moment of momentum 
of any self-contained system is invariable, 
this moment of momentum acquired by 
the revolving electrons must be balanced 
by an equal reaction elsewhere. This re- 
action mav be sought for in one of two 
places. ‘The most reasonable is to suppose 
that it is effective on the rest. of the atom. 
the part which is not revolving in an 
orbit. Im this case it would be made evi- 
dent by the twisting of the suspended 
system as a whole, but this twist would 
he temporary only, owing to the restoring 
effect of the torsional couple arising from 
the suspension. The other possibility is 
that there is a reaction of electromagnetic 
origin on the magnetizing svstem. Theo- 
retical calculations show that the latter 
effect would be too small. The author has 
conducted some experiments to determine 
whether any twisting effect can be set up, 
but so far has not heen successful, as it is 
difficult to eliminate all disturbing ef- 
fects—Abstracted from the Physical Re- 
view. (Lancaster), March. 
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The Kelman “Short-Circuit”- 
Breaker. 

An interesting installation of what is 
believed to be the first 75,000-volt auto- 
matic oil circuit-breaker operating with- 
out the use of series transformers has been 
placed in service at the substation at Fer- 
nando, Cal., of the Edison Electric Com- 
pany. 

The accompanying illustration shows 
this installation, and the diagram here- 
with shows the construction of the mech- 
anism. ‘The movable contacts are of the 
knife-blade type, being part of a simple 
pantograph, the lower part of which is 
pivoted to the metal cap of the central in- 
sulator, and the upper part to the end of 
a wooden rod which is attached to the 
special porcelain insulator attached to the 
channel-iron cross-bar. A vertical move- 
ment of the cross-bar imparts a horizontal 
movement to the ends of the blades as they 
leave the contacts, these ends being 
brought together in the centre of the 
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ends of the guide rods by means of links. 
The counterweight is also mounted on the 
rocker shaft. 

The tanks are of iron, and the covers 
of marble made in two pieces, either one 
or both of these pieces being removable 
for purposes of inspection without dis- 
turbing any other part. 

The circuit-breakers shown in the illus- 
tration herewith are arranged for hand- 
closing, the handle being carried loosely 
on the rocker shaft and connected to the 
closing mechanism by means of a short 
Jever and a dog, the dog being released by 
the reaction of the tripping mechanism in 
the event of an overload or short-circuit. 
The tripping mechanism is set in motion 
by any one or any two of the trip coils in- 
dependently, or by all three acting together 
and is automatically reset cach time the 
breaker opens. | 

The trip coils consist of a few turns of 
small diameter, and are placed directly in 
the line, being suspended from the insu- 
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tank in the open position of the switch, 
as is shown by the dotted lines. The 
cross-bar is carried on two guide rods 
placed in cast-iron frames between the 
tanks, the vertical movement being given 
to the cross-bar by means of a rocker 
shaft beneath the central tank, having two 
arms, which are connected to the lower 


lators of the disconnecting switches and 
supported by the connection to the switch 
terminals. The insulation of the movable 
core has a long creepage surface, approxi- 
mately sixty inches, and a dielectric 
strength of at least three times the line 
voltage. 

These circuit-breakers have been in- 
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stalled in all the substations of the Edison 
Electric Company’s 75,000-volt transmis- 
sion line from Kern River to Los Angeles, 


DIAGRAM SHOWING ARRANGEMENT OF KELMAN 
‘t SRORT-CIRCUIT ”- BREAKER. 


Cal., and during a period of several 
months they have operated automatically 
a number of times with perfect success. 
They are manufactured by J. N. Kelman, 
1000 North Main street, Los Angeles, Cal. 


— 0 
The National Type “3VS” Air- 
Compressors. 

The National Brake and Electric Com- 
pany, Milwaukee, Wis., has placed on the 
market a self-contained electrically oper- 
ated air-compressor of medium capacity 
and occupying a minimum of floor space. 
The machines are of rugged construction 
throughout and eliminate, as far as pos- 
sible, all chance for injury to any of the 
parts. 

These compressors are of the single- 
stage type with three vertical cylinders. 
All working parts are entirely enclosed. 
The compressors are designed for continu- 
ous service at ninety pounds pressure, but - 
can be furnished for pressures up to 150 
pounds at slightly reduced capacity rating. 

The main frame consists of two pieces, 
the upper and lower halves. The lower 
half supports bearings >for the crank 
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shaft, and also acts as-a storage chamber 
for storing the oil used in lubricating the 
working parts of the machine. The upper 
half is heavily ribbed so as to give a 
maximum of strength to support the 
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The gear is partly submerged in oil, and 
the piston and wrist pins are oiled auto- 
matically. These compressors mav he 


either 


operated with 


direct-current or 
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cylinders, and is provided with doors on 
each side giving access to the crank 
chamber, crank shaft, connecting rods, 
ete. No separate sub-base is required, as 
the driving motor is mounted on an ex- 
tension of the lower half of the compressor 
frame. 

The gear and pinion, which are 
mounted inside the crank case, are of the 


DIRECT-CURRENT STARTER. 


herring-bone type, the gear being of open- 
hearth steel and the pinion of special tool 
steel. 

The compressor is provided with trunk 
pistons, and each piston has a self-adjust- 
ing metal packing ring. The discharge 
Valves are of the tubular type, turned 
from solid stock, 


The lubrication of the bearings and all 


alternating-current motors. The direct- 
current motors are of the company’s 
standard CS type, and are heavily com- 
pounded. The armature shaft is of special 
construction and carries the pinion. On 
its extreme end it has an outboard bearing 
Which is mounted within the crank cham- 
ber assuring steadiness of the pinion. 

The alternating-current or induction 
motors used with these compressors are 
well adapted for air-compressor work, 
They are of the solid-ring type and de- 
signed for operation on two or three-phase 
circuits of either twenty-five or sixty 
cycles. The two-phase machines are for 
operation on 200 and 400-volt circuits, 
and the three-phase motors for operation 
on 200, 400 and 550-volt circuits. 

For starting service automatic starters, 
which consist of an air governor and an 
automatic rheostat, are furnished. These 
starters automatically control the opera- 
tion of the compressors, keeping the air- 
compressor within a desired range. 

The direct-current starters consist ces- 
sentially of a magnet in series with a lamp 
resistance, an electrically .equipped air- 
gauge or pressure regulator, a main 
switch, and an automatic resistance, all 
mounted on a cast-iron panel. The elec- 
tric equipment of the air-gauge consists of 
a three-point switch, which closes the cir- 
cuit through the magnet at the time of 
starting the motor and short-circuits the 
magnet while leaving the lamp resistance 
in series at the time of stopping the 
motor. The energizing of the magnet 
closes the main switch in the motor cir- 
cuit and tends to cut out the automatic 
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-other werking parts is entirely automatic.-- resistance -which restricts the amount of 


current passing to the motor at the time ~ 
of starting. This resistance consists of a 
tube of carbon discs arranged with a vary- 
ing degree of contact with one another. 
The lever arm is actuated by the same 
solenoid that operates the main switch, 
and a dashpot is employed to retard its 
movement. The resistance is finally short- 
circuited by a laminated brush contact 
and a carbon-copper break. The main 
switch has three breaks all in parallel. 

The alternating-current starters con- 
sist of a slate panel on which is mounted 
a double-pole, oil-immersed line switch, 
a resistance in circuit with the secondary 
windings of the motor, a commutator for 
cutting this resistance out of circuit, a 
device for operating the rheostat lever, 
and a pressure regulator or governor 
which is adjusted for the desired range 
of pressures. The motor is started by 
closing the main-line switch, after which 
the starter operates and automatically cuts 
the starting resistance out of the armature 
circuit, thus gradually bringing the motor 
to a stop. When the air pressure reaches 
a desired maximum the regulator oper- 
ates, and the motor is stopped. 

The device for operating the rheostat 
lever consists of a cylinder and a piston 
which operates both ways under pressure, 
and is controlled by a solenoid. When the 
main-line switch is closed, this valve 
solenoid is energized, lifting the valve and 
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admitting water or air under pressure 
to the cylinder. This pressure moves the 
piston forward, cutting the starting re- 
sistance out of circuit. When the regu- 
lator has been acted upon by the air press- 
ure and the motor stopped, this valve 
solenoid is de-energized and the valve 
shifted to the reverse position, thus re- 
turning the rheostat lever, to the starting 
position. 
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A Universal Family Sewing- 
Machine Motor. 

All sewing machines may look alike, but 
the fact that they are not alike is brought 
home very frequently to the central sta- 
tion man when it comes to supplying the 
demand for sewing-machine motors. 

This application of the motor is so high- 
ly appreciated in the household and there 
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SKEWING MACHINE WITH DIRECT-CURRENT 
MOTOR. 


are so many sewing machines of various 
makes in use that the demand for sewing- 
machine motors, though already extensive, 
is just beginning to make itself felt. It 
offers a decidedly attractive means of in- 
creasing the business of the central sta- 
tion. 

As the demand increases the central 
station man or dealer finds himself in need 
of a motor that can be attached to one 
make of machine as well as to another. 
Otherwise a nice and profitable business 
is bound to become troublesome to handle 
and require the carrying of a large stock 
of motors and consequently a considerable 
investment. 

To meet the demand for a motor that 
will reduce the selling effort upon the part 
of the dealer to the minimum and enable 
him to get prompt returns, the Westing- 
house Electric and Manufacturing Com- 
pany, of Pittsburg, has placed upon the 


Drop-Heap SEWING MACHINE WITH ALTER- 
NATING-CURRENT MOTOR. 


market a motor with all the necessary at- 
tachments for fitting any one of the stand- 
ard types of sewing machines. 
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This motor is equally satisfactory on 
drop-head and stationary-head machines, 
and may be fitted to new or old machines. 
Full instructions for mounting and oper- 
ating the motor are supplied with each 
outfit. 

The motor is mounted on the top of the 
table and runs at a constant speed. The 
speed of the needle is regulated by in- 
creasing or decreasing the belt tension. 
A special brake and belt-tightener arm is 
attached by chain to the pedal, which 
should be disconnected from the large 
balance wheel. Pressure on the pedal re- 
leases the brake, tightens the belt and 
starts the machine. Perfect regulation of 
the speed is obtained after a few minutes’ 
practice. In fact, the needle may be 
stopped with greater promptness than 
when running from the pedal, and the 
usual control over the speed is readily 
learned. . 

The entire outfit’ presents a neat appear- 
ance, being well finished in black japan 
with nickel trimmings. The motor and 
its attachments are especially well made 
and will require a minimum of care and 
of attention in operation. These machines 
are made for 100-110-volt, alternating- 
current, sixty-cycle, and -for 100-110- 
direct-current circuits. 


— 0 
Electric - Locomotive - Testing 
Plant in the Baldwin Loco- 
motive Works. 

In order to determine the actual per- 
formance of Baldwin-Westinghouse mine 
and industrial locomotives under service 
conditions before they leave the works the 
Baldwin Locomotive Works has erected a 
testing plant similar to the locomotive- 
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justable rolls upon which are placed 
wheels that may be moved to accommo- 
date locomotives built for any gauge. 
Provision for varying the wheel base is 
made by movement of the rolls toward or 
away from each other. 

The locomotive to be tested is anchored 
in position by chains attached to the ends. 
Suitable prony brakes are used to measure 
the power developed by the motors, and a 
switchboard provided with the necessary 
electrical instruments enables a complete 
record to be made of the performance of 
every locomotive. | 

Although a thorough test of the elec- 
trical equipment is always made before 
it leaves the Westinghouse works at East 
Pittsburg, this test of the assembled loco- 
motive is found to be of great advantage. 
in that it insureg the ability of the loco- 
motive to operate continuously under 
service conditions. 

a ee ers 
A New Locking Socket. 

A special lamp socket has recently been 
placed on the market by the General Elec- 
tric Company. Schenectady, N. Y., which 
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should prove a boon to hotel managers, 
factory owners, managers of amusement 
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testing plant that was used at the St. 
Louis Exposition. 

This plant, as shown in the accompany- 
ing illustration, consists of a pair of ad- 


resorts and others who suffer lamp losses 
by petty thievery. 

In the old style of locking socket the 
lamp was held rigid inthe socket, and at- 
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tempts to remove it generally resulted in 
breaking the globe. In the new style the 
screw shell turns freely and the lamp can 
not be removed until the shell is locked 
with the key. 

The socket is shown in the accompany- 
ing illustration, and it should be noted 
that the addition of the locking feature 
has been made without detracting in any 
way from the neat appearance of the 
standard socket. 

This locking socket should also appeal 
to those who had contemplated using the 
higher-priced tantalum and_ tungsten 
lamps, but who had deferred doing so on 
account of the extra inducements offered 
to the sneak thief. 

— 0 
Insulators for Extremely 
High-Voltage Lines. 

The accompanying illustrations show 
some new developments in insulators for 
high-voltage lines which have been 
brought out by Fred M. Locke. The 
frame-type insulator shown in Fig 1 has 
been designed for lines requiring 150,- 
000 volts line pressure. This insulator 
will stand a spray test of 280,000 volts, 


Fig. 1.—FRAME-TYPE INSULATOR FOR 
ExtTReMELY Hron VOLTAGE®. 


leaving a large factor of safety. It will 
carry a mechanical load of 20,000 pounds, 
and can be constructed to carry as much 


more as desired by increasing the I-beams ~ 


and side rods and the bearing surface of 
the porcelain. The frames are interlocked 
like a chain, and the line can not come 
down. All the porcelain parts are under 
compression and are designed to have a 
surface large enough to carry the required 
mechanical load with a large factor of 
safety. Under an electrical test this in- 
snlator does not show the usual static 
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stresses, and is extremely quiet up to the 
arcing point which takes place between 
the frames. In case of an arc from light- 
ning, this will take place between the 
frames and not injure the insulator. 
These insulators are furnished in any 
size for line voltages from 70,000 volts 


Fia. 2.—450,000-VoLt, 150-K1LowATT TESTING 
TRANSFORMER. 


up to 300,000 volts, with a factor of 
safety of two under a spray test and 
The in- 


any mechanical load desired. 


Fre. 3.—PorceLatn Busnes For 450,000- 
VoLT TRANSFORMER. 


sulator is designed for the hanging type, 
but can be supported at either end, and 
may be used horizontally or perpendicu- 
larly. The insulator is manufactured ex- 
clusively by the Lima Insulator Com- 
pany, Lima, N. Y., under Mr. Locke’s 
rights to patent which are now pending. 
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Fig. 2 illustrates Mr. Locke’s 450,000- 
volt, 150-kilowatt transformer, which is 
used to test these insulators. This is in- 
stalled at the Lima Insulator Company’s 
plant, and was made by the Central 
Laboratory Supply Company, of Lafay- 
ette, Ind. l 

Fig. 3 shows the porcelain bushings 
manufactured by the Lima Insulator 
Company for the 450,000-volt, 150-kilo- 
watt transformer. These are insulating 
successfully the lead wires. The bush- 
ings are oil-filled, and the holes through 
the top caps support the choke-coils at 
each terminal. These bushings weigh 
about 200 pounds each. 

eae rere 
The Queen “Acme” Arc Lamp. 

The accompanying illustration shows a 
new form of lamp which Queen & Com- 
pany, Philadelphia, Pa., have placed on 
the market. The Queen “Acme” arc lamp 
is the result of careful research and ex- 
haustive experiments in the production of 
an arc lamp for maximum illumination 


QUEEN ‘‘AcME” ARC LAMP WITH FLUTED 
REFLECTOR. 


with minimum power consumed. It is a 


- small lamp, fifteen inches over all, of ele- 


gant design and workmanship, and is 
strongly built to suit the most severe con- 
ditions of service. 

The lamp is equipped with alabaster 
globe and reflector, and gives 800 candle- 
power at 2.5 amperes. With clear globe 
and reflector the lamp gives 1,250 candle- 
power at 2.75 amperes. With opal re- 
flector the lamp gives 1,000 candle-power 
at 2.75 amperes. 

The even operation of the lamp makes 
it pleasant to the eye and admits of a 
great deal of work which is impossible 
under flickering arc lamps. 

The color of the light very closely re- 
sembles daylight, and makes it valuable 
for the matching of colors and in other 
industrial work. 

The standard lamp is made in several 
finishes—black enamel, oxidized copper, 
nickel plate and Persian antique. 


DOMESTIC AND EXPORT. 

FIFTY-MILLION-DOLLAR BOND ISSUE AUTHORIZED BY 
INTERBOROUGH STOCKHOLDERS-—An issue of $50,000,000 of first 
mortgage bonds was authorized by the stockholders of the Inter- 
borough Rapid Transit Company at their special meeting on March 
28. The issue is in accordance with the plan announced some time 
ago and which was submitted to the Public Service Commission for 
approval. Minority stockholders at the meeting opposed the crea- 
tion of a mortgage to cover the proposed bond issue, but the man- 
agement had much more than the amount of stock needed to carry 
the plan through, as the great bulk of the company’s stock is owned 
by the Interborough-Metropolitan Company. 


NEW TRACTION COMPANY—Announcement is made in local 
traction circles of the organization of a new company, to be known 
as the Cleveland, Orrville, Coshocton, Zanesville & Elyria Traction 
Company, which will take over the properties of the Cleveland, 
Brooklyn & Elyria Company, which was organized to build a trac- 
tion line from Cleveland to Elyria, Ohio. It is announced that the 
new company will have $4,800,000 stock and an equal amount of 
thirty-year five per cent bonds. It is said that it has obtained 
right of way to Zanesville and will connect there with the Ohio 
Electric Railway, and through cars will be operated to Columbus. 
It is stated that the bonds have been placed in the East and the 
road will be completed to Elyria this year, and in 1909 to Zanesville. 
The new interests will take over the properties at a meeting May 7. 


E. H. HARRIMAN BUYS OUT HENRY E. HUNTINGTON’S 
TROLLEY INTERESTS IN CALIFORN]JA—Henry E. Huntington's 
entire interests in the steam and electric railways of Los Angeles, 
Cal., and the state of California, have been taken over by E. H. 
Harriman, who will dictate the future of the Pacific Electric, the 
Los Angeles Pacific, the Los Angeles Railway Company, the Los 
Angeles Interurban Railway Company, and the Los Angeles & 
Redondo Railway Company, one of the largest and most complete 
trolley systems in the world. Mr. Harriman also controls the Pacific 
Light and Power Company. The transfer involves something like 
$50,000,000. It means that the Southern Pacific will be in control 
of the trolley lines of southern California in addition to a majority 
of the railroad lines. H. E. Huntington denies the report from 
Los Angeles that he has transferred his large interests in electric 
railways of California to the Southern Pacific, or to Mr. Harriman. 


WATER POWER OF MENOMINEE RIVER TO BE DEVELOPED 
—The Menominee Light and Traction Company has purchased the 
rights of former Mayor William Holmes and will commence to de- 
velop the extensive water power of the Menominee River by build- 
ing a $400,000 power plant at Chappee Rapids, four miles from 
Menominee, Mich., and transmit electric current to Menominee 
and Marinette, Wis., for light and power purposes. Em- 
ployment will be given to hundreds of men during the 
coming summer. The interurban street-car line between Menom- 
inee and Escanaba, which was surveyed several years ago, will 


be built as soon as the right of way can be secured. Within fifty . 


miles of this city the Menominee River is capable of developing 
60.000 horse-power, all of which can be utilized and transmitted to 
Menominee and Marinette. Chappee Rapids will develop 10,000 
horse-power which will be utilized by Menominee and Marinette 
manufacturers. 


MUNICIPAL LIGHTING PROPOSED FOR OMAHA—The city 
council of Omaha, Neb., will be asked by the Omaha Real Estate 
Exchange to submit to the voters at a special election in May the 
question of issuing $5,000,000 bonds to build and equip a municipal 
power and lighting plant. This was decided at a special meeting of 
the exchange. President Graham, Secretary Tukey, D. C. Patterson, 
C. F. Harrison, F. D. Wead, J. F. Flack and B. R. Hastings were 
chosen a committee to consider the best means of placing the 
matter before the council and the people. At a meeting reports of 
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expert engineers were read to show that a plant can be built and 
equipped for less than $5,000,000. These reports give estimates on 
three different propositions: The Loup River project, the Columbus 
project and the Seymour Park project, all of which are declared 
feasible. The Loup River scheme contemplates a canal twenty- 
five miles long to generate power at Columbus, from which place 
the current would be transmitted to Omaha. The Fremont scheme 
proposes a canal leading water from the Platte at Linwood and 
extending about twenty-seven miles to Fremont, where power would 
be generated. The Seymour Park project would embrace a canal 
forty-four miles long, from the Platte River, near Fremont, ending 
in a power plant at Seymour Park, near South Omaha. 


NEW PUBLICATIONS. 

“HUNTING THE MAGNETIC POLE’’—Dr. L. A. Bauer, director 
of the department of research and terrestrial magnetism of the 
Carnegie Institute, Washington, D. C., has reprinted his article en- 
titled “Hunting the Magnetic Pole,’ which appeared in the Van 
Norden Magazine, November, 1907. This is a historical sketch of 
the work of Captain Roal Amundsen, who, during his recent trip 
through the Northwest Passage, obtained for the first time an 
accurate location of the north magnetic pole. 


FOREST PRESERVATION—The Forest Service of the United 
States Department of Agriculture has issued a circular by R. S. 
Kellogg, entitled “The Drain Upon the Forests,” which discusses 
the rate of consumption of wood for various purposes and the 
annual rate of growth. From the figures obtainable this shows 
that we have only from thirteen to thirty-three years’ supply, ac- 
cording to the estimate of the forest area. The wide divergence of 
these estimates emphasizes the need for more accurate data. 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
FOREST SERVICE—The United States Department of Agricuiture, 
Forest Service, has published two interesting circulars devoted to 
the southern Appalachian Mountains. Circular No. 143 is entitled 
“The Relation of the Southern Appalachian Mountains to Inland 
Water Navigation,’ by M. O. Leighton and A. H. Horton, of the 
United States Geological Survey. Circular No. 144 is entitled 
“The Relation of the Southern Appalachian Mountains to the De- 
velopment of Water Power,” by M. O. Leighton, M. R. Hal! and 
R. H. Bolster, of the United States Geological Survey. 


REPORT OF EDUCATION—The report of the Committee on 
Education of the Syracuse (N. Y.) Chamber of Commerce has been 
issued. This committee consisted of Dean William Kent, A. B. 
Blodgett, D. E. Hawkins, J. E. Sweet and`G. D. Babcock. Each 
member of the committee has reported upon some phase of the 
problem. Mr. Blodgett takes the public schools of Syracuse; Mr. 
Sweet the industrial school; Mr. Babcock the Syracuse Trade School 
for Women; Mr. Hawkins gives a dissertation upon education and 
democracy, and Dean Kent two articles, one dealing with recent 
educational literature, and the other a proposed half-time school for 
office boys. 


KANSAS ACADEMY OF SCIENCE—The Transactions of the 
Kansas Academy of Science for the year 1907 has been issued. 
This is Part i of Volume xxi, and contains a report of the fortieth 
annual meeting held last November, at which a number of papers of 
interest were read and discussed. These are on various subjects 
and include the address of President James A. Yates entitled “The 
Value of the Work of the Scientist to Humanity,” seven papers on 
chemical subjects, four on geological subjects and twelve on bio- 
logical subjects. There are also a number of miscellaneous papers, 
one of these being entitled “Harmonic Forms,” by Bernard B. 
Smyth, which is a very complete analysis of the magic square of 
Sixteen numerals. Another by W. F. Hoyt discusses some recent 
scientific fallacies and frauds. 
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OBITUARY NOTES. 

MR. JOHN A. BRILL, the well-known street-car manufacturer of 
Philadelphia, Pa., died on Thursday of last week at his home in 
that city. Mr. Brill had been in poor health for some years past, 
and his demise was not unexpected. He was very widely known in 
electric railway circles. 


MR. WILLIAM A. KREIDLER, founder and principal proprietor 
of the Western Electrician, died of apoplexy in Augusta, Ga., on 
March 26. Mr. Kreidler was born in South Dansville, N. Y., 
August 20, 1858. He was the son of Mr: and Mrs. Peter Kreidler. 
He attended the University of Rochester, class of 1884. and was a 
member of the D. K. E. Fraternity, but before graduation removed 
to Chicago and entered the employ of the Western Electric Com- 
pany. Early in life he was interested in journalistic pursuits, and 
while acting as secretary to Mr. Barton, of the Western Electric 
Company, became the first Chicago correspondent of the EvEcrRICAL 
Review. He later joined the staff of the Electrical World, and in 
1887 established the Western Electrician. His life thereafter was 
devoted to the direction of this paper, which, under his guidance. 
became one of the leading technical journals of the country. Mr. 
Kreidler also engaged in outside non-electrical business ventures, 
with a large measure of success. He was one of the organizers of 
the old Chicago Electric Club, and was its secretary for several 
years. Mr. Kreidler’s city home for many years was at the Belden. 
Chicago, Ill. but he spent much of his time at his country house 
in Lake Bluff, Il. He was a member of the Union League Club, 
Exmoor Country Club and the Lake Bluff Country Club, as well as 
the American Institute of Electrical Engineers, the National Geo- 
graphic Society and the Chicago Academy of Sciences. He was a 
pewholder in the Church of our Saviour. Mr. Kreidler was a man 
of fine business ability and possessed marked literary taste, owning 
a collection of fine books. He possessed some skill as an inventor, 
one or more patents having been taken out in his name. He will 
be remembered as a kind-hearted man of generous impulses, and his 
leath is sincerely regretted by a large number of friends. In 1893 
Mr. Kreidler married Miss Netta Ophelia Preston, who survives him. 
[he other immediate members of his family are his mother, sister 
and two brothers, living in Olean, N. Y. The funeral was held on 
Monday, March 30, from the family residence in Lake Bluff, the 
interment being made at Lake Forest, Il. 


ELECTRIC RAILWAYS. 


LINCOLN, NEB.—The Illinois Traction System has completed 
its line between Lincoln and Mackinaw. 


REDLANDS, CAL.—At a meeting of the San Bernardino Valley 
Traction Company, H. E. Huntington was elected president to suc- 
ceed A. C. Denman, Jr., of Redlands, who will continue as general 
manager. 


WHEELING, W. VA.—The Wheeling Traction Company has be- 
gun to plan the work of extending the Pan-Handle Traction Com- 
pany’s lines into the city, under the terms of the new franchise 
granted several months ago. 


RENO, NEV.—The Virginia & Truckee Railroad Company has 
plans under way for electrifying its line from Reno to Carson City 
the coming summer. It is probable that construction work will be 
Started within two or three months. 


RIVERSIDE, CAL.—Construction work on the Riverside-Colton 
trolley line is to be started at once. Under the terms of the contract 
with the Riverside Business Men’s Association, which assisted in 
securing rights of way, the line must be in operation within fifteen 
months. 


SANTA ANA, CAL.—It is announced that a road to be known as 
the Santa Ana-Tustin-Huntington Beach Railroad will be incor- 
porated to connect Santa Ana and Huntington Beach. The esti- 
mated cost is between $100,000 and $110,000, and local capital will 
be available. 


GREELEY, COL.—Work on the survey of the line of the Greeley 
& Northern Utility Company, in the city limits, has been begun. 
F. O. Oler, of St. Paul, the financial agent of the company, stated 
that private right of way through the city had been secured and 
that work on the line would be pushed. 
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BIRMINGHAM, ALA.—At a meeting of the railway committee 
of the city council the Birmingham Railway, Light and Power 
Company was granted an extension of one year on sixty-five blocks 
of the city’s streets, the franchise for the use of which had been 
given for a consideration of $10,000. 


MONONGAHELA, PA.—The city council has granted the Monon- 
gahela & Carroll Street Railway Company a franchise over Park 
avenue to the city limits, work to be started within six months. 
George Hosack, of Pittsburg, is president of the company, and it is 
proposed to build a line from here to Washington. 


TOPEKA, KAN.—The Marlam Construction Company, of Kansas 
City, Mo., has secured a $500,000 charter from the secretary of state. 
The purpose of the company is to build the Kansas City & Kansas 
Southwestern Electric Railroad line between Kansas City and 
Topeka and Lawrence and Independence. The same parties that 
secured the recent charter for the line are interested in the con- 
struction company. They claim work will begin immediately. 


WILMINGTON, DEL.—The Eastern Railway Construction Com- 
pany has organized by electing J. Frank Ball president, and Gerald 
J. O'Connell, of West Chester, Pa., secretary and treasurer. This is 
the company organized recently to build the new railway from 
this city to West Chester. It is proposed to start work as soon as 
the weather will permit. 

LAKEWOOD, N. J.—Lakewood capitalists have taken up the 
Lakewood-Point Pleasant trolley. The capital is to be $120,000, 
common stock, and a bond issue of $100,000 thirty-vear five per 
cent first mortgage bonds is provided for. With $50,000 already 
spent for right of way and construction of the road, the promoters 
say that the line can be built for $100,000. It is proposed to have 
the road completed and in operation by July first of this year. 


ANNAPOLIS, MD.—Delegate Peach, of the Prince George County 
delegation, has introduced in the house a bill incorporating the 
Washington, Patuxent & Drum Point Railroad. The bill names as 
incorporators: Ira J. Baker and Charles C. Mayer, of Washington; 
C. A. M. Wells, Joseph R. Owens, Rexford M. Smith, Wallace A. 
Bartlett and Charles A. Wells, and fixes the capital stock at $250,000, 
with power to increase. It provides for the construction of either 
a steam or electric railroad from a point on the Chesapeake Beach 
Railway through Calvert, Prince George and Arundel counties to 
Solomon’s Island, at the mouth of the Patuxent River. 


HYATTSVILLE, MD.—Senator William B. Clagett, of Prince 
George County, has introduced a bill in the Maryland legislature 
incorporating the Washington & Maryland Electric Railway Com- 
pany, which proposes to operate a trolley line from Washington 
to Ritchie Station. The company is to have an authorized capital 
of $25,000, which may be increased to $200,000. The bill names as 
incorporators: Horace Crosier, Samuel E. Cox, T. Van Clagett, 
George S. Dove, F. Snowden Hill, George Zurhorst, Albert Carry, 
Alfred G. Shaw and Ernest Gerstenberg. At Ritchie Station the 
new road is to connect with the Chesapeake Beach Railway. 


FREDERICK, MD.—Arrangements are being made to build a 
trolley line from Wolfsville, this county, to connect with the line 
from Myersville to Hagerstown. A survey, showing a low grade, 
has been made, and, with one or two exceptions, the owners of land 
along the route have agreed to donate the rights of way. It is 
stated that officials of the Hagerstown & Myersville Railway Com- 
pany have assured the promoters of the project that if they can 
secure half the amount needed to build the line in stock subscrip- 
tions from persons living along the route the railway company will 
furnish the balance of the money and build the road, which wil] 
be operated as a branch of its line to Myersville. 


NIAGARA FALLS, ONTARIO—The promoters of the Dunnville, 
Wellandport & Beamsville electric railway claim that they now have 
a definite proposition to submit to the municipalities through which 
their proposed railroad is to run and propose to go on with the 
work of construction this coming summer. Arrangements have 
been made with the banking firm of William W. Umbenhauer, of 
Philadelphia, to finance the proposition. The provisional directors 
are: James A. Ross, Wellandport, president; F. R. Lalor, M. P., 


Vice-president; M. Smith, Thomas Marshall, B. L. Edgecombe, M. L. 


Perry, F. J. Ramsey and E. E. Anderson. The railroad is designed 
to start at Dunnville and run to Wellandport, thence to St. Anns 
and Beamsville. The charter expires next May and co far no steps 
have been taken to renew it. 
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ELECTRIC LIGHTING. 


SLOCOMB, ALA.—The city council has advertised for bids for 
the installation of an electric light plant. 


MONTPELIER, OHIO—The proposition to issue bonds of the 
village for $30,000 for the rebuilding of the municipal lighting and 
water plant was carried by a vote of 256 to thirty-two. | 


CLEVELAND, OHIO—The city council has appropriated $35,000 
to buy machinery for the municipal electric light plant in South 
Brooklyn. The additions to the plant will triple its capacity. 


SPENCER, IND.—The town board of Spencer has granted a 
franchise to the Spencer Light and Water Company, a company 


in which the town holds $5,000 of preferred stock. The franchise 
is to run for twenty-five years. 


McCOOK, NEB.—The city of Orleans, Neb., has granted a fran- 
chise to Dana O. Hewitt, of McCook, for electric light and power for 
a term of twenty years. The construction of the plant will begin 


at once. A. R. Scott, of McCook, has been retained as consulting 
engineer. 


BUENA VISTA, COL.—The Buena Vista Smelting and Refining 
Company has been given the contract for street lighting. The 
company will expend more than $5,000 in improvements on its 
Arkansas River dam, to be twenty-eight feet high and thirty feet 
wide at the bottom. 


KEWAUNEE, WIS.—Despite opinions that the proceedings on 
the special election at Kewaunee to install an electric light plant 
were legal, the city of Kewaunee has decided to hold another special 
election May 19 on the question of issuing $20,000 bonds to install 
a municipal light plant. 


LOUISVILLE, KY.—R. E. Hughes, president of the Kentucky 
Electric Comyany, informs us that the company has closed contracts 
for practically all the apparatus it will need for the plant it is 
constructing, but that it is still in the market for cable, meters, 
transformers and motors. 


PARIS, ILL.—Half of the stock is said to have been subscribed 
for the incorporation here of a citizens’ electric light and power 
company. It is proposed to incorporate with a capital stock of $40,- 
000. Several of the prime movers in the enterprise are members 
of the Paris Traction Company. - 


COLUMBUS, OHIO—The stockholders of the Columbus Edison 
Company have voted to increase the capital stock from $1,000,000 
to $1,500,000. There is now an equal amount of common and pre- 
ferred stock, and it is believed that the dividends of five and six 
per cent respectively will be maintained. 


LISBON FALLS, ME.—The Lisbon Falls Gas and Electric Light 
men be authorized to enter into a contract with the Lisbon Falls 
Gas and Electric Light Company to light the streets of the village 
for a term of five years. It was voted to install 100 lights this year. 
The streets have always been lighted by kerosene. 


KAYSVILLE, UTAH—B. E. Slusser has been granted an elec- 
tric lighting franchise for a term of fifty years. For the present 
Mr. Slusser proposes to get his current from the Utah Light and 
Railway Company. Later, it is believed, he will generate enough 
electricity to light Farmington, Kaysville and Layton. 


LITTLE ROCK, ARK.—The annual report of City Electrician 
John W. Bleidt shows that the cost to the city for its street lights 
was for the rast year $39.04 each. During the year the lamps 
burned 2,858 hours. Mr. Bleidt recommends to the council that 
improvements be made to provide for the installation of 100 addi- 
tional lamps. 


TAYLOR, TEX.—The Taylor electric light plant, owned by the 
Williams Brothers and associates of this city has changed owner- 
ship, the works and franchise passing to the possession of a new 
company recently formed here, composed of T. W. Morse, C. H. 
Booth, Ed. A. Robertson, Howard Bland and others. It is under- 
stood that $10,000 was the price paid. l 


SAN FRANCISCO, CAL.—With the completion of the Western 
Pacific tracks up in the Sierra to a point on the north fork of the 
Feather River, nineteen miles above Oroville, actual material began 
going rapidly forward from Marysville and Oroville for the eréction 
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of the Great Western Power Company’s plant, which will be rushed 


to completion so that it can begin furnishing electric current by 
October 1. 


RENO, NEV.—A certified copy of the articles of incorporation of 
the Eastern Nevada Power Company, with capital stock of $500,000, 
has been filed with the county clerk. The company is composed of 
Utah capitalists, who propose to establish a large reservoir for 
irrigation and power purposes in Lincoln County, this state. The 
incorporators are: E. C. Lapner, A. L. Wilkins and G. A. Peters, 
all of Salt Lake. $ 


NEW HAVEN, CT.—At the annual meeting of the stockholders 
of the United Illuminating Company Nathan B. Fitch, who has 
been connected with the company for some time, was elected to 
the directorate to fill the vacancy caused by the death of E. G. 
Burnham, of Bridgeport. The full list of directors elected follows: 
John Alling, William J. Atwater, Alfred B. Beers, Lyman S. Catlin, 
James English, Herbert C. Warren, Nathan B. Fitch. 


SPOKANE, WASH.—Announcement is made that another plant 
will be built in Montana for the purpose of generating electrical 
power to be used in mining and other enterprises. The location of 
the plant is on Deep Creek, in Broadwater County, in the Big Belt 
Mountains. It is proposed to use the power in the Winston and 
Radersburg districts, in Townsend and also in dredging cperations 


On the Missouri. It is said a number of large contracts have been 
secured. 


GREENVILLE, S. C.—It is announced that the Southern Power 
Company will extend its power transmission lines to this city, con- 
struction to begin at once and to be completed by September 1. 
The company will also begin shortly the extension of its transmis- 
sion lines from Rocky Creek to Winnsboro. The distance from 
Rocky Creek is eighteen miles. The distance from Winnsboro to 
Columbia is thirty-six miles, which city will be the ultimate point 
reached. There are a large number of manufacturing enterprises 
in the vicinity of Winnsboro. 


PITTSBURG, PA.—At the annual meeting of the stockholders 
of the Duquesne Light Company the report of the operations of the 
past year was made and the following board of directors was 
elected: George R. Webb, D. P. Reighard, Robert C. Hall, R. H. 
Binns and H. B. Beatty. Mr. Hall declined re-election as president, 
and George R. Webb, of Baltimore, was elected to fill the position. 
The new officers of the company are: George R. Webb, president; 
D. P. Reighard, vice-president: Robert C. Hall, treasurer, and S. P. 
Austin, secretary. Plans were laid before the meeting for the ex- 
tension of the company’s business, which has been somewhat de- 
layed by the financial situation. The plans contemplate a large 
central station to be located on the water front, and the present 
plant in East Liberty will be utilized as a substation. It is esti- 
mated that the cost of the new system will be about $4,000,000. 


DATES AHEAD. 


Iowa Electrical Association. Annual meeting, Des Moines, Iowa. 
April 22-23. 

Iowa Street and Interurban Railway Association. Annual meet- 
ing, Des Moines, Iowa, April 22-24. 

American Electrochemical Society. Next meeting, Albany, N. Y., 
April 30-May 2, 


Nebraska Electrical Trades Association. First annual electrical 


show, Auditorium, Omaha, Neb., May 4-9. 

Nebraska Electrical Association. First annual meeting, Omaha. 
Neb.. May 6-7. 

West Virginia Independent Telephone Association. Annual meet- 
ing, Fairmont, W. Va., May 7-9. 

Southwestern Electrical and Gas Association. Annual conven- 
tion. El Paso, Tex., May 7-9. , 

Railway Signal Association. Next meeting, New York city, 
May 12. 

Ohio Society of Mechanical. Electrical and Steam Engineers. 
Next meeting, Columbus. Ohio, May 15-16. 

National Electric Light Association. Annual meeting, Chicago, 
Ill.. May 19-22. 

Telephone Association of Texas and Louisiana. Annual meet- 
ing. Dallas, Tex., May 25-27. ] 

Oklahoma Electric Light, Railway and Gas Association. Annua 
meeting, Guthrie, Okla., May 25-27. , 

American Institute of Electrical Engineers. Annual meeting. 
Atlantic City, N. J.. June 29-July 2. 

National Electrical Contractors’ Association. Next meeting, 
Chicago, Ill., July 15. 

Meese Society of Municipal Improvements. Annual meeting, 
Atlantic City, N. J., October. 
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PERSONAL MENTION. 
MR. ANGUS S. HIBBARD, vice-president and general manager 
of the Chicago Telephone Company, was a visitor to New York 
city last week, conferring with other prominent telephone officials. 


MR. GEORGE K. HUTCHINS, who has been contract agent for 
the Columbus (Ga.) Power Company for two years, has accepted a 
similar position with the Savannah Electric Company, of Savannah, 
Ga. 


JUDGE A. B. BEERS, of Bridgeport, Ct., has been elected vice- 
president of the United [Illuminating Company, of New Haven, Ct., 
to take the place of the late E. G. Burnham. Frederick D. Adams 
was elected to fill the vacancy caused by the death of the secretary 
and treasurer of the company, Addison F. Hunie. Mr. Adams has 
been connected with the company since 1889. 


MR. HARRY E. GLASS, who has been superintendent of the 
lighting system of the West Penn Electric Company in the Mononga- 
hela Valley, has been promoted to assistant general superintendent 
of the company. He will be located at Connellsville, Pa. R. L. 
Buffington, at present commercial agent of the company at Connells- 
ville, will succeed Mr. Glass, while F. C. Eckels, of Monongahela, 
will have charge of the district from Donora to Elizabeth. 


MR. EDWARD R. TAYLOR, of Penn Yan, N. Y., has been awarded 
the Elliott-Cresson medal by the Franklin Institute, of Philadelphia. 
This is in recognition of Mr. Taylor’s work in developing an electric 
furnace for the production of carbon bisulphide. These furnaces 
have been described from time to time in the ELECTRICAL REVIEW 


and the latest models are probably the largest furnaces now in oper- 


ation. At the time Mr. Taylor began his work, the electric furnace 
was a laboratory device only, and it required a great deal of courage 
and hard, patient endeavor to develop a commercial form of furnace. 
Since the first furnace was built Mr. Taylor has constructed a num- 
ber of others, each of improved and enlarged size, the present model 
being forty-one feet high, sixteen feet in diameter. Mr. Taylor 
is a graduate of the Lawrence Scientific School, Harvard Uni- 
versity, and is a member of the American Institute of Electrical 
Engineers, American Electrochemical Society, Society of Chemical 
Industry, American Geographical Society, and a fellow of the 
American Association for the Advancement of Science. 


ELECTRICAL SECURITIES. 

Except for apparently a continuance of improvement there is 
not much to chronicle concerning the stock market. Prices moved 
up generally, but not with the activity witnessed for the last few 
weeks. This is quite as it should be, for nothing would be more 
unfortunate than an inflation and artificial valuation at this time. 
Some slight apprehension is now felt on account of the possible 
effect of lack of rain upon the winter wheat crop. With this ele- 
ment of fear removed there is much encouragement to be felt in 
all directions. 

Dividends have been declared upon the following electrical se- 
curities: Manila Electric Railroad and Lighting Corporation; regu- 
lar quarterly dividend of 1 per. cent, payable April 1. Central & 
South American Telegraph Company; regular quarterly dividend of 
1, per cent, payable April 9. Mexican Telegraph Company; regular 
quarterly dividend of 21⁄2 per cent, payable April 16 to stock of 
record March 31. Tri-City Railway and Light Company; regular 
quarterly dividend of 11% per cent on the preferred stock, payable 
April 1. Colorado Telephone Company; regular quarterly dividend 
of 1% per cent, payable April 15. Manchester Traction, Light and 
Power Company; regular quarterly dividend of 2 per cent, payable 
April 15. Bell Telephone Company of Missouri: regular quarterly 
dividend of 2 per cent, payable April 1. West India Electric Com- 
pany; a quarterly dividend of 1 per cent on the common stock. 
Mexican Telephone and Telegraph Company; regular semi-annual 
dividend of 214 per cent on the preferred stock. payable May 1 to 
stock of record April 21. Fall River (Mass.) Electric Light Com- 
pany; a quarterly dividend of 2 per cent. Memphis (Tenn.) Street 
Railway Company; regular quarterly dividend of 114 per cent on 
the preferred stock, payable March 31. Radio Telephone Company: 
regular quarterly dividend of 1 per cent, and an extra dividend of 
2 per cent on the par value of all stock for which full cash pay- 
ment has been made prior to April 1, 1908. Knoxville (Tenn.) 
Railway and Light Company; regular quarterly dividends of 1 per 
cent on the common and 114 per cent on the preferred stocks, both 
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payable March 31. Johnstown (Pa.) Passenger Railway Company; 
regular quarterly dividend of % of 1 per cent, payable March 31. 
Columbus, Newark & Zanesville Electric Railway Company; quarter- 
ly dividend ef 11⁄4 per cent on the preferred stock, payable April 1. 
Omaha & Council Bluffs Street Railway Company; regular quarter- 
ly dividend of 1% per cent on the preferred stock, payable April 1. 
City Railway Company of Dayton, Ohio; regular quarterly dividends 
of 1%, per cent on the common and 1%, per cent on the preferred 
stocks, payable April 1. Syracuse (N. Y.) Rapid Transit Company; 
regular quarterly dividend of 11, per cent on the preferred stock, 
payable April 1. Cincinnati, Newport & Covington Light and 
Traction Company: regular quarterly dividends of % of 1 per cent 
on the common and 1% per cent on the preferred stock, payable 
April 15. Public Service Corporation of New Jersey; regular 
quarterly dividend of 1 per cent, payable March 31. Forest City 
Railway Company, Cleveland, Ohio; regular quarterly dividend of 
11 per cent, payable April 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MARCH 28. 


New York: Closing. 
Allis-Chalmers common..........-..000ceeee T™ 
Allis-Chalmers preferred. ...........0.0ee ees 181% 
Brooklyn Rapid Transit.............0.0ece0- 46% 
Consolidated GaS.......... 0. ce eee ee eee 11434 
General Electric. ....... 0... 0. cece ede ees 126 
Interborough-Metropolitan common.......... T 
Interborough-Metropolitan preferred......... 201, 
Kings County Electric................00008- 95 
Mackay Companies (Postal Telegraph and 

Cables) COMMON........... 0000 cece eees 57 
Mackay Companies (Postal Telegraph and 

Cables) preferred...........0..ce cece eee 623% 
Manhattan Elevated........... 0... 0200 eee 123 
Metropolitan Street Railway.............. we. 15% 
New York & New Jersey Telephone......... 102 
Western Unjion........... cc ccc ccc cece ecee 5214 
Westinghouse Manufacturing Company...... 52 


The annual meeting of the stockholders of the General Electric 
Company will be held at 12 o’clock, May 12, in Schenectady, N. Y. 
Transfer books close April 11 and reopen May 13. 

Directors of the New York & New Jersey Telephone Company 
have declared the regular quarterly dividend of 1% per cent, 
payable April 15 to stock of record April 4. 

The directors of the Westinghouse Electric and Manufacturing 
Company have called a special stockholders’ meeting to be held in 
East Pittsburg, April 29, at 10.30 o'clock, to vote on the question 
of issuing bonds or additional stock. 


Boston: Closing. 
American Telephone and Telegraph.......... 109 
Edison Electric Illuminating................ 205 
Massachusetts Electric.................0000- 47 
New England Telephone.................... 109 


Western Telephone and Telegraph preferred.. 62 


Directors of the New England Telephone and Telegraph Com- 
pany have declared the regular quarterly dividend of 114 per cent. 
payable May 15. 

Directors of the Edison company of Boston have declared the 
regular quarterly dividend of 2'S per cent. The dividend is payable 
May 1 to stockholders of record April 15. 


Philadelphia: Closing. 
Electric Company of America................ 9 
Electric Storage Battery common........... 29 
Electric Storage Battery preferred.......... 29 
Philadelphia Electric. ...............0020 006 T3; 
Philadelphia Rapid Transit................. 17°) 
United Gas Improvement...................2. 80 


The directors of the Electric Storage Battery Company have de- 
clared quarterly dividends of 1 per cent upon both the preferred 
and common stocks, payable April 1. This is a reductian of 14 
of 1 per cent quarterly upon each stock. Officers have been re- 
elected. 


Chicago: Closing. 
Chicago Telephone................2 0 cee eee 117% 
Commonwealth Edison...................05. 91 
Metropolitan Elevated preferred............. 49 
National Carbon common................... DENM, 
National Carbon preferred.................. 1021, 


Directors of the Commonwealth Edison Company have declared 
the regular quarterly dividend of 1% percent, payable May 1. 
Books close April 21 and reopen; May. 4. 
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NEW MANUFACTURING COMPANIES. 

COHOES, N. Y.—The Robinson Electric Faucet Company has 
been incorporated in the secretary of state’s office. The capital 
stock is $1,000. The directors are William H. Beattie, F. A. Robin- 
son and F. W. Collins. 


NEW YORK, N. Y.—The Radio Battery Company has been in- 
corporated to manufacture and install batteries. The capital is 
$100,000, and the incorporators are: R. B. Respess, H. L. Robinson 
and J. W. Kinne, of New York city. . 


ROCHESTER, N. Y.—The Almstead Manufacturing Company 
has been incorporated with a capital of $30,000, to manufacture elec- 
tric apparatus and supplies. The incorporators are: R. P. Alm- 
stead, M. J. Almstead and J. A. Almstead, of Rochester. 


NEW YORK, N. Y.—The Baltimore Light and Equipment Com- 
pany has been incorporated by G. E. Stickney, Rutherford, N. J., 
and W. I. Willis and M. Frank, of Brooklyn, to manufacture lighting 
appliances and fixtures. The company is capitalized at $100,000. 


NEW YORK, N. Y.—The Sovereign Electric Manufacturing Com- 
pany has been incorporated with a capital of $150,000 to manufac- 
ture lighting appliances and fixtures. The incorporators are: L. O. 
Hall, E. B. Hall, New York city; L. P. Smith, Mount Kisco, West- 
chester County, N. Y. 


CHARLESTON, W. VA.—The Pierce Safety Appliance Manufac- 
turing Company has been incorporated with a capital of $500,000, 
of which $310,000 has been subscribed and paid, to manufacture 
railway devices and signal systems. The incorporators are: Frank- 
lin A. Pierce, Earle A. Lenkard, Wheeling; John E. Oswald, John 
T. Waters, Bellaire, Ohio; William McSwain, Moundsville. 


EVANSVILLE, IND.—Articles of incorporation of the Hoosier 
Storage Battery Company, of Evansville, have been filed. The 
company is formed to conduct a general electrical business. The 
directors are given as follows: John C. Zutt, Willis M. Copeland, 
A. F. Karges, John Weber, Ezra Lyon, AI Swanson, Louis A. Daus. 
J. Will Gleichman, Fred Bockstege, Carrie J. Jourdan and V. W. 
Jones. 

EDUCATIONAL NOTES. 

CHARTER DAY EXERCISES, THOMAS S. CLARKSON ME- 
MORIAL SCHOOL OF TECHNOLOGY—The twelfth anniversary of 
the granting of the charter of the Thomas S. Clarkson Memorial 
School of Technology, Potsdam, N. Y., was celebrated on the evening 
of Saturday, March 14. The exercises were held under the auspices 
of the Clarkson Engineering Assembly. The address of the evening 
was made by Cecil Brunswick Smith, consulting engineer, Toronto, 
Canada. 

SUMMER-SCHOOL WORK—The Massachusetts Institute of Tech- 
nology has issued a bulletin describing the summer courses which 
will be offered at that school during the months of June and 
July. These courses are open to all persons possessing the neces- 
sary qualifications for carrying on the work. They include the 
subjects of mathematics, mechanical drawing, mechanic arts, 
modern languages, chemistry, physics, civil engineering, mechanical 
engineering, architecture, and biology. Outlines for these courses 
are given in this bulletin, which, with further particulars, may be 
obtained by addressing Dana P. Bartlett, acting secretary, 491 
Boyleston street, Boston, Mass. 


NEW INCORPORATIONS. 

INDIANAPOLIS, IND.—Garrett Telephone Company, 
Increase in capital stock from $15,900 to $30,000. 

BOSTON, MASS.—Stone Wireless Construction Company, Boston. 
$100,000. President, J. T. Shaw, Boston; treasurer, E. N. Goding, 
Roxbury. 

INDIANAPOLIS, IND.—Roval Electric Company, Milford. $20,- 
000. L. M. Neher, Asha L. Miller, J. B. Neff, C. A. Sparklin, A. B. 
Miller and B. M. Neher. 

INDIANAPOLIS, IND.—Ohio Telephone Company, Ohio, Hamil- 
ton County. $1,000. Directors: Gus Brooks, B. R. Smith, W. 
Brandon and F. F. Johnson. 


Garrett. 


ALBANY, N. Y.—Lima-Honeoye Electrice Light and Railroad 
Company, Buffalo. Reorganization after sale electric light and 
railroad. $50,000. Incorporators: C. E. Georger, E. A. Georger, 


J. Jewett, Jr., J. O. Moore, Buffalo; EB. D. Watkins, Lima. 
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INDUSTRIAL ITEMS. 
THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., is 
distributing new literature devoted to Fullman watertight floor 
outlets, National Code Standard. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has issued a new bulletin describing and illustrating fourteen 
Jeffrey specialties of interest to mining engineers. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has pre- 
pared, with the permission of the National Electrical Contractors’ 
Association, a reprint of the symbols adopted by that association 
for distribution to the electrical trade. 


THE MANHATTAN AUTO CAR COMPANY, New York city, 
announces that hereafter its sight-seeing cars will leave only from 
the Times Building, Times Square, Broadway between Forty-second 
and Forty-third streets, New York city. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 246 
Summer street, Boston, Mass., has published a new folder devoted 
to Blake insulated staples and compressed cleats. Copies of this 


~bulletin will be furnished to those interested upon request. 


THE WIRE AND TELEPHONE COMPANY, OF AMERICA, 
Rome, N. Y., recently issued a “Copper History” folder giving the 
monthly and yearly average selling prices of copper since 1883. 
The company will be pleased to furnish copies of this bulletin upon 
request. 


THE F. BISSELL COMPANY, Toledo, Ohio, has ready for dis- 
tribution a special list of bargains in electrical machinery and 
supplies. This includes alternating-current and _ direct-current 
motors, lighting and power dynamos and other miscellaneous ap- 
paratus. 


THE SCHUTTE & KOERTING COMPANY, Philadelphia, Pa., 
has ready for distribution two bulletins, describing respectively, 
stop, check, stop check and emergency valves of the extra heavy 
pattern, and hard bronze valves of extra heavy pattern. These 
bulletins will be furnished upon request. 


THE M. W. DUNTON COMPANY, Providence, R. I., has issued 
two cards of suitable size to fit a three-inch by five-inch quotation 
file, with complete information and prices on sleevings and “No 
korode” soldering paste. These cards are particularly handy and 
give a good deal of information in a very small space. 


THE APPLETON ELECTRIC COMPANY, Chicago, Ill., has pub- 
lished catalogue No. 4, describing and illustrating its line of “Uni- 
lets.” These can be furnished for rigid or flexible conduit, and 
made to fit any combination of pipe sizes desired. The covers are 
interchangeable with different types and styles of outlets. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., in addition to the usual interesting sketches, de- 
scribes plug cutouts with new terminal screws and the “Ideal” 
cord adjuster with new clamp in the April issue of “Trumbull 
Cheer.” Copies of this bulletin will be furnished upon request. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., has issued a very interesting 
bulletin devoted to its No. 8 self-restoring gravity drop and 150-line 
unit-type magneto switchboard. There is a great deal of special 
information contained in this bulletin, and it is worked up so that 
that matter will be found of value to every one concerned with 
telephone equipment. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., general 
western agent for “Okonite” products, is delivering the first installa- 
tion of arc-lighting equipment for the city of Chicago. This is one 
of the largest arc-lighting equipments that has been secured for 
some time, covering approximately 900 “G-I” series alternating- 
current arc lamps, sixteen fifty-light, oil-type arc-light regulators, 
and approximately 800 kilowatts in transformers. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., through its export department, has re: 
ceived a contract from the Dominion Iron and Steel Company, of 
Halifax, N. S., for a 500-horse-power generator, which will be used 
in the operation of one of the company's iron mines on Belle Island, 
Newfoundland. To what extent electric mining machinery has been 
introduced from America into foreign countries-may be estimated 
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from the fact that in one of the mining camps at Guanajuato, 
Mexico, the Pinginco mines, no less than 250 Westinghouse electric 
motors are being operated, ranging in capacity from five horse- 
power to 200 horse-power. 


DOSSERT & COMPANY, 242 West Forty-first street, New York 
city, announce, among recent orders received for the Dossert solder- 
less connectors, third-rail clamp connectors for 1,000,000-cireular-mil 
cable from the New York Central & Hudson River Railroad Com- 
pany; cable taps for 400,000-circular-mil main to 0000 bleeder, from 
the Chicago City Railway Company, and cable taps for 1,000,000- 
circular-mil cable from the Syracuse & South Bay Electric Railway 


Company. 
THE WESTERN ELECTRIC COMPANY, Chicago, IIl., devotes 


bulletin No. 5,910-3 to a description of power equipment for cement 
mills. In addition to some very interesting illustrations showing 
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some of the larger tools used in the Hawthorne works of the 
company, there is an article describing tndividual-motor drive for 
the cement mill, and an illustrated description of the electrically 
operated plant of the Marquette Cement Manufacturing Company, 
La Salle, Ill. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
received orders for the following equipment: 300 four-motor equip- 
ments for the Chicago Railways Company; three 1,000-kilowatt, 
2,300-volt, three-phase alternators for the Manchurian Railway, 
Korea; twenty-five GE-202, 600-volt, two-motor equipments, and forty 
type H oil-cooled transformers for the Sao Paulo Tramway, Light 
and Power Company, Sao Paulo, Brazil. A shipment of two fifty- 
kilowatt, cross-compound marine sets, together with switchboards 
and necessary instruments, has been made to Olongapo, Philippine 
Islands. These will be used in the United States Government 
drydock Dewey, which recently made the trip around Cape Horn. 


Record of Electrical | Patents. 


Week of March 24. 


882.553. BLOCK-SIGNAL SYSTEM. Fred B. Corey, Schenectady, 
N. Y., assignor to General Electric Company. A block-signal 
system providing separate sources for supplying current to 
the track circuits of the blocks, two-coil relays, one connected 
to the rails of a block and the other connected to the source of 
current that supplies the track circuit of an adjacent block. 

882,554. SIGNAL. Fred B. Corey, Schenectady, N. Y., assignor to 
General Electric Company. Provision for shifting the signal 
mechanism supplied with current from the power circuit, and 
a magnet supplied with current from the signal circuit for 
locking the shifted signal. 

882,555. ELECTRIC SIGN. Samuel E. Doane, Cleveland, Ohio. 
An illuminated sign with a background of grouped incandes- 
cent lamps. 

882,564. ELECTRIC HEATER. Edward M. Hewlett, Schenectady, 
N. Y., assignor to General] Electric Company. A resistance unit 
comprised of a plurality of discs placed inside a circular 
casing. , 


§82,569.— RHEOSTAT. 


882,565. BRUSH-HOLDER. Fred B. Howell, Schenectady, N. Y., 
assignor to General Electric Company. A brush-holder with a 
helical junction spring threaded into a helical supporter. 

882,569. RHEOSTAT. Charles D. Knight, Schenectady, N. Y., as- 
signor to General Electric Company. A rheostat with means 
for locking the armature in any determined position. 

882,573. STORAGE BATTERY. William L. Merrin. Frederick- 
town, Ohio. A storage battery with the elements containing 
the active material superimposed inside a corrugated sheet- 
iron shell. 

882,581. INDUCTION-MOTOR CONTROL. Karl A. Pauly, Schenec- 
tady, N. Y., assignor to General Electric Company. An induc- 
tion motor provided with two sets of connections for producing 
tendencies toward operation at different limiting or synchronous 
speeds. 

882,582. PROCESS OF PRODUCING MANGANESE SILICIDE. Ed- 
gar F. Price, Niagara Falls, N. Y., assignor, by mesne assign- 
ments, to Central Trust Company of New York, trustee under 
first mortgage. Process for producing continuously manganese 
silicide by means of an electrically heated resistance conductor. 


882,586. ELECTRICAL RECORDING INSTRUMENT. Lewis T. 
Robinson, Schenectady, N. Y., assignor to General Electric 
Company. One element of the recording instrument is excited 
by a source of constant potential and the other element by the 
current or energy to be measured. 


882.602. CONTROLLING SWITCH. Harold E. White, Schenec- 
tady, N. Y., assignor to General Electric Company. The con- 
trolling switch is provided with individual blowout coils con- 
nected directly in series with the several contact fingers. 


882,606. INDUCTION-MOTOR CONTROL. Ernst F. W. Alexander- 
son, Schenectady, N. Y., assizgnor to General Electric Company. 
The primary and secondary members are adapted for con- 
nection for different pole members. 


882,610. ADJUSTABLE ELECTRICAL RESISTANCE. Frederick 
QO. Ball, Plainfield, N. J. An insulating base with provision 
for clamping in various lengths of looped resistance. 


882.639. CONTROLLING SYSTEM FOR ELECTRIC MOTORS. 
Henry D. James, Pittsburg, Pa.. assignor to Westinghouse Elec- 
tric and Manufacturing Company. Means for preventing a 
reversing switch from being moved from one position to an- 
other while the electromotive force generated by the translating 
device is greater than a predetermined amount. 


$82,649. CABLE-LAYING MACHINE. George W. Noble, Collbran, 
Col. A combination of a cable-laying plow and means for 
paying out the cable. 


882,658. CONTROL SYSTEM FOR ELECTRIC MOTORS. Hermon 
L. Van Valkenburg, Pittsburg. Pa., assignor to Westinghouse 
Electric and Manufacturing Company. <A combination of a 
subdivided transformer and means for making various con- 
nections between the points of the windings and the connections 
in series with these leads. 


882.673. LIGHTNING ARRESTER. Walter T. Goddard, Victor, 
N. Y., assignor, by mesne assignments, to Garton-Daniels Com- 
pany, Keokuk, Iowa. A lightning arrester comprising an 
electromagnet, a tube of insulating material and supporting 
insulating base. 


882.675. ANNOUNCING OR STATION INDICATOR FOR RAIL. 
ROADS AND STREET CARS. William S. Gunter, Swedeburg. 
and Carrie E. Welton, Fairbury, Neb. Automatic station or 
destination annunciator. 


882.681. ELECTROMAGNETIC TOY ENGINE. Harry G. Hawe- 
kotte and Henry W. Klausmann, Indianapolis, Ind. The re- 
ciprocating motion is secured by means of double-wound elec- 
tromagnets. 


882.682. COMMUTATOR FOR POLYPHASE CURRENTS. Alex- 
ander Heyland, Brussels, Belgium. The commutator is provided 
with electrically insulated sections. 


882,687. ELECTRICAL CONTROL SYSTEM. Henry D. James, 
Pittsburg, Pa.. assignor to Westinghouse Electric and Manufac- 
turing Company. An under-load circuit-breaker and reversing 


switch. 


882.695. SYSTEM FOR AUTOMATICALLY STOPPING CARS OR 
"TRAINS. Edward E. Kleinschmidt, New York, N. Y., assignor 
to George M. Seeley, New York. A track electromagnet com- 
bined with a signal and normally open circuit. 


882.699. ELECTRICAL RECEPTACLE FOR PLANTS. Harry S. 
Latshaw, Jersey Shore, Pa. A receptacle comprising a combina- 
tion of negative and positive elements in the body. 
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882,717. COMBINED TROLLEY WHEEL AND SLEET CUTTER. 
Edmund M. Schollenberger, Chicago, 111., assignor of one-half 
to August C. Berwanger, Chicago, Ill. The axle is provided with 


adjustable members for gripping the conductor wire. 


882,733. ELECTRIC FURNACE. Edwin Appleby, Chicago, Ill. As 
the charge is accumulated the receptacle may be drawn away 


from proximity with the electrodes. 


882,744. SIGNALING DEVICE. Spencer C. Cart, Spokane, Wash. 
A combination of a visual, audible and tell-tale signal device. 


882,752. LETTER-BOX ALARM AND INDICATOR. Oscar F. 
Erickson, Berkeley, and Richard H. Bradshaw, Oakiand, Cal. 


The entrance to the letter-box closes an alarm and indicator 
circuit. 


882,753. TROLLEY WHEEL. Daniel D. Grant, Pittsfield, Mass. 
The wheel is provided with countersunk portions for renewal. 


882,758. FIRE-ALARM SYSTEM. Henry H. Hillier, Pasadena, 


Cal. A combination of an alarm circuit and annunciator 
system. 


882,788. ELECTRIC FURNACE. Albert L. Marsh, Lake Bluff, Ill., 
assignor to Hoskins Company, Chicago, Il]. The furnace lining 
forms a vartiable-resistance rheostat. 


882,802. SAFETY INDICATOR FOR RAILWAYS. Oscar Stankey 
and Martin Christ, East St. Louis, Ill. A visual color signal for 
railway safety indication. 


882,803. INSULATOR. Leonard W. Storror, San Francisco, Cal. 
A two-part insulator. 


882,848. SNAP SWITCH. William M. Scott and James H. Wyatt, 
Philadelphia, Pa.; said Wyatt assignor to said Scott. A quick- 
break switch with an independent locking member. 


882 687.— ELECTRICAL CONTROL System. 


882,850. LINEMAN’S PORTABLE TELEGRAPH AND TELE- 
PHONE POLE SEAT. Charles T. Troell, Seguin, Tex. Clamp 
bars automatically secure the seat to the pole. 


882,857. SIGN. Edgar B. Wolfe, Newark, N. J., assignor to the 


Electric Motor and Equipment Company, Newark, N. J. A 
unit letter electric sign. 


882,872. SYSTEM OF ELECTRICAL DISTRIBUTION. Rufus N. 
Chamberlain, Depew, N. Y., assignor to Gould Storage Battery 


Company. A multivoltage, counter-electromotive-force system of 
potential control. 


882,892. ELECTRICAL PROTECTIVE APPARATUS. James A. 
Kenny, Chicago, Il. A corrugated carbon air-gap arrester. 


882,946. STARTING DEVICE FOR MOTORS. Maxence J. S. A. 
Isnard, Grenoble, France, assignor to Paul Drevet and Louis 
Augustin Nove-Josserand, Lyon, France, and Noel Dumond, 
Tassin la Demi-Lune, near Lyon, France. A pneumatic spring- 
opposed rack-and-pinion piston. 


882.966. TROLLEY. Henry C. Reynolds, Portersville, Cal., assignor 
of one-half to Albert J. De Laney, Portersville, Cal. The harp 


is permitted movement through pinion and gear segment on 
the pole. 


882,979. STRAIN INSULATOR. William C. Terry, Boston, Mass., 
assignor, by mesne assignments, to the Macallen Company, 


Boston, Mass. The insulator is provided with a self-attaching 
lug. 


882,990. RESISTANCE UNIT. Lawrence E. Barringer, Schenec- 


tady, N. Y.. assignor to General Electric Company. A fused 
rare-earth resistance member. 


883,007. ALTERNATING-CURRENT REGULATOR. Augustine R. 
Everest, Rugby, England, assignor to General Electric Com- 
pany. A core leg enclosed in a suitable casing and provided 
with a rocker shaft and counterweight. 


883 008. THERMOSTAT. Charles J. Fox, London, England. A 


U-shaped metal frame holding a strip of metal arranged to sag 
downward and close a circuit. 
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883,030. VAPOR ELECTRIC APPARATUS. Osias O. Kruh, Sche- 
nectady, N. Y., assignor to General Electric Company. A phase- 
converter and current-rectifying device. 


883,048. DYNAMOELECTRIC MACHINE. John P. Nikonow, Pitts- 


burg, Pa. The poles are magnetically insulated from the field 
frame. l 


883,059. ELECTRICALLY OPERATED SWITCH. Henry F. Star- 
rett, Milwaukee, Wis., assignor to the Cutler-Hammer Manu- 


facturing Company, Milwaukee, Wis. A solenoid-controlled, 
double-contact circuit-breaker. 


883,078. CONTROLLER FOR ELECTRIC MOTORS. Thomas E. 
Barnum, Milwaukee, Wis.. assignor to the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. An electromagnet 
and lever arm provide means for automatically stopping a 
motor at predetermined periods. 


882,717. —COMBINED TROLLEY WHEEL AND SLEET CUTIER. 


883,088. TELEPHONE INSTRUMENT. Clifford E. Cole, Birming- 
ham, Ala., assignor of one-half to Sarah A. White, Birming- 


ham, Ala. Means for rendering the movement of the diaphragm 
inoperative. 


883,089. RAIL JOINT. Frank A. Collier, Galveston, Tex. A 
molded rail-bond section providing means for through-bolting. 


883,092. CONDUIT CONSTRUCTION. William P. Day, Altoona, 


Pa. The abutting ends are formed with lips and recesses for 
end-to-end laying. 


883,093. DIVIDED-CENTRAL TELEPHONE SYSTEM. Wiliam 
W. Dean, Chicago, Ill., assignor to Kellogg Switchboard and 


Supply Company, Chicago, Ill. A central-energy intercommuni- 
cating switchboard. 


883,110. ELECTRIC FURNACE. Herman L. Hartenstein, Constan- ' 


tine, Mich., assignor, by mesne assignments, to Continental 
Investment Company, Duluth, Minn. Yielding connections are 
provided between the electrodes. 


883 ,093.—DiIvIDED-CENTRAL TELEPHONE SyYstEM. 


883,114. VAPOR ELECTRIC APPARATUS. Osias O. Kruh, Sche- 
nectady, N. Y., assignor to General Electric Company. Shields 


are placed about the electrodes for changing the direction of 
the arc stream. 


883,140. PROCESS OF ELECTROLYZING AQUEOUS SOLUTIONS 
OF STANNIC CHLORID. Franz von Kiigelgen, Holcombs 
Rock, Va., and George O. Seward, New York, N. Y. A dia- 


phragm cell combines the stannic hydroxide and hydrochloric 
acid. 


883,141. PROCESS OF ELECTROLYZING AQUEOUS STANNIC- 
CHLORID SOLUTIONS. Franz von Kügelgen, Holcombs Rock. 
Va., and George O. Seward, New York, N. Y. The tin chloride 
is added to the anode solution and the electric current reversed 
after passing through the hydrochloric acid anode solution and 
tin chloride cathode solution. 


883,150. ACTUATING MECHANISM FOR ELECTRIC SWITCHES. 
Harry B. Snell, Toledo, Ohio, assignor to the Snell-Judd Com- 
pany. A step-by-step clock-controlled actuating mechanism. 
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TESTING DIRECT-CURRENT DYNAMOS. 

The beautiful and instructive method of testing direct-cur- 
rent dynamos, first proposed by Dr. John Hopkinson and later 
modified in various ways for meeting various conditions, has 
rendered important service in the study and development of 
electrical machinery. Although, as first applied, it was not very 
convenient, since it involved the measurement of mechanical 
power, this really was of small consequence, since the power 
thus supplied made up merely the losses taking place in the two 
machines and a considerable error might be made in its deter- 
mination without seriously affecting the accuracy of the finat 
result. An instructive feature of this method ts the fact that 
a large amount of power can be cireulated through the two 
machines under test, although the engine which brings about 
this circulation is itself doing but little work. The test seems 
to the student at first analogous to a man’s lifting himself by 
his boot-straps, but the analogy is only complete by assuming 
that the first man is attached by a rope running over a pulley 
to a second of similar weight, and a boy stands by to pull on the 
rope and overcome the frictional losses of the connecting system. 

This test in some of its modified forms is conducted more 
conveniently, but as applied to direct-current: machinery it has 
called for a supply of power and two similar dvnamos, or motors, 
and in some of the more accurate methods of carrying it out a 
third auxiliary machine is employed. As apphed to alternating- 
current machinery the test has also been of great value, and 
with apparatus of this kind it is more easily applied because, 
due to the character of the construction of alternators, it is 
generally possible to run one section of the machine as a gener- 
ator and the other as a motor, a second machine not being 
necessary. 

Until recently we have not seen any method of applying this 
test io a single direct-current dynamo, but in the ELECTRICAL 
Peview for March 28 was given a brief description of a method 
devised by A. Kolben. A similar method of applying the test 
has been employed, also, by Dr, W. Lulofs, at Birmingham 
University, England. ‘This method, in brief, consists in apply- 
ing to a four-pole dynamo a current drawn from a storage bat- 
tery, this being passed in at and drawn out from diametrically 
opposite brushes, the other pair of brushes being short-circuited. 
Then, by slightly weakening one pair of adjacent poles and 
strengthening the other, half of the dynamo acts as a motor and 
the other as a generator. A slightly better arrangement is ob- 
tained when two diametrically opposite poles are maintained 
at the same magnetic strength while one of the remaining pair 


is weakened and the other strengthened. This method is_ap- 
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plicable only to machines having a number of poles divisible 
by four. In this method of applying the tests it is obvious that 


the different parts of the machine will be loaded differently, 


and hence the conditions will not be entirely normal. The losses 
will, therefore, probably be slightly different from what they 
would under actual operating conditions. Moreover, there is 
a possibility of sparking at the commutator. However, since 
the total losses of the machine will hardly be more than ten or 
fifteen per cent of the total power, a fairly satisfactory idea of 
the efficiency may be secured by this method. 

A somewhat different method of applying the circulating 
test to a single direct-current machine has been devised by Mr. 


S. P. Smith, and is described briefly in the Electrician (London): 


for March 20. In this the coils of all the north poles on the 
machine are connected in series, as are also all the south poles. 
Then one or the other of the exciting circuits is reversed so as 
to make all the poles of similar sign. Such an arrangement 
should give rise to no flow of current in the armature if short- 
circuited, provided everything be symmetrical; but if the excita- 
tion of one series of poles be changed, an unbalanced condition 
arises, causing a current to flow in the short-circuited armature. 
In this way full-load current may be produced, giving rise to a 
proximity of full-load copper losses. Commutation, however, 
will probably be poor on account of the weak field, and, of 
course, the core losses will be absent and must be determined in 
some other way. If a commutating-pole machine should be 
tested it ought to be possible to secure actual commutating con- 
ditions during the test, but when this is not the case, Mr. Smith 
suggests that the operation of the commutator under full load 


be examined by disconnecting all the brush-holders and sending 


a full-load current from some external source in at one brush - 


and drawing it out at another of similar sign, taking care, of 
course, to secure as equal distribution of current through the 
armature as possible. With this arrangement one brush will be 
working under normal conditions and, with normal excitation, 
its operation can be examined. The other will, of course, be 
under abnormal] conditions and may even require adjustment 
one way or the other to prevent sparking. Mr. Smith states 
that this arrangement gives a very satisfactory idea of the be- 
havior of the machine under normal full-load excitation, and 
also gives an idea of the heating. The latter arrangement is 
applicable only to machines without equalizing connections in 
place. 

The same limitations as are applicable to the Hopkinson 
test when applied to two independent machines apply, in gen- 
eral, to the modified methods for testing one machine, and in 
these cases additional limitations may be introduced due to the 
commutating conditions. In such methods of testing two ma- 
chines a compromise is made, because the two machines, or the 
two halves of one machine, are not working under the same 
conditions; hence, it is not correct to assume that the losses in 


both are identical. But when testing a single machine no divi- | 


sion of the losses is called for. 
For many purposes the comparatively small error made by 
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the assumption that the losses are equal is entirely negligible, 
and when the power available is not sufficient to load fully the 
machine to be tested, or when the testing involves the loss of a 
great deal of energy, such, for example, as heat runs in the shop, 
the method is invaluable; but for tests conducted in order to 
demonstrate that a contract has been fulfilled, the actual full- 
load test under normal conditions should be made. The pur- 


chaser does not want to know what the machines would do under 


special conditions approximating the normal, but what its per- 
formance will be when in actual operation. Hence these modified 
Hopkinson methods, while valuable for the laboratory, are not 
likely to be adopted for actual performance tests. 

A PLEA FOR A LIBERAL EDUCATION OF ENGINEERS. 


Discussions of engineering education have been frequent 


of late, though in a good many instances but little of real value 
has been contributed to the subject. They, however, often bring 
to light.some ideas worthy of comment. Following the reading 
of a paper on college and apprentice training, recently, before 
the American Society of Mechanical Engineers, Mr. Bassctt 
Jones, Jr., urged a broadening of the course. Mr. Jones said 
under the terms of the Morrill Land Grant Act, the institutions 
which are thus founded are intended “to promote the liberal 
and practical education of the industrial classes,” and he thought 
that this unfortunate bifurcation, made unintentionally, has 
become an established fact, as colleges for the inculcation of a 
so-called “liberal education” have, both in meaning and results. 
become distinct from the technical schools providing specialized 
education. 

Mr. Jones says that a liberal education is practical when it 
gives the student an altruistic aim and purpose in life, regard- 
iess of the particular ficld to which his energies are devoted. A 
technical education that is not liberal in this sense is not prac- 
tical. He thinks that the time is ripe for us to give a broader 
meaning to the term “technical,” when used in connection with 
education, than that generally applied to it by public opinion. 
He thinks the so-called “liberalizing” studies should not be 
made separate from professional studies, but connected with 
them in every possible way. Political and social economics, for 
instance, have been deeply affected by the advance of science 
and engineering. The engincer has, also, been the prime maker 
of modern history, and hencé these topics should be accentuated 
in schools of technology and more attention should be paid to 
the history of engineering, a subject which is to-day sadly 
neglected. Another defect of the present system 18, according 
to Mr. Jones, the lack of interest of the teacher in those studies 
which he is not conducting personally. He is apt to specialize 
too much in his own field and neglect the relations between his 
subjects and the others that the student is also mastering. 

As one means of overcoming in part some of these defects, 
Mr. Jones asks whether it is not possible to require the student 
to devote at least three of the four months of his vacation to 
actual money-making labor, to the mutual benefit of his college 
and emplover. The advantage of this method is evident. He 
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gains something which no school can provide, a sound judg- 
ment, without which no man is worth his salt. Moreover, this 
experience would free the student’s mind from the idea that 
a theoretical man is one who lacks definite experience in the 
limitations of fact, while a practical man is one who lacks edu- 
cation in the development of ideas. 

The method suggested by Mr. Jones is being tried both in 
this country and abroad. The University of Cincinnati, while 
not following exactly the procedure which he has in mind, gives 
the student actual shop experience at the same time he is learn- 
ing his principles and theory. In England, also, various ways 
have been proposed for meeting the needs, though over there the 
necessity seems to be greater in one way, at least, since the shops 
of the English schools are not usually as large and well equipped 
as those in this country. One of the foreign plans is to give 
favored apprentices a certain number of hours off a day, during 
which they attend classes. Others make allowance for work at 
night, while at least one of the universities over there has a 
system by which its students work in the shops during the 
vacation periods. The reports of these various methods seem 
to be fairly satisfactory in accomplishing what is sought, but 
none of them solves completely the problem of giving a general 
engineering education. The technical school is to-day trying to 
fill two demands: there is the larger body of students who want 
a brief course in applied science sufficient to enable them to 
reach a fairly satisfactory position; and there is a smaller class 
which is demanding a broader and more extended training. 
The latter are, in a way, provided for by the post-graduate 
technical courses, but if it were known beforehand which stu- 
dents intended to give six, instead of four, years to their college 
course, a considerable change in the course of studies which 
they take could be made with advantage. Non-technical studies 
could be, with profit, taken up in the earlier years, and the man 
thus given a broader view of society. The scientific courses 
could be laid out more satisfactorily and the interrelations be- 
tween all the various studies made more definite. It is these 
men who should be instructed in political and social economics, 
history and other liberal studies. 
digressing here for a moment to point out also the desirability 
of having those who specialize in such subjects as political and 
social economics and history gain some idea of the aim of the 
engineer and the view he takes of the problems of civilization. - 

It is not impossible, indeed it seems likely, that these two 
demands on the technical schoo! may result in a division of the 
labor. The so-called “industrial,” or trade, school, by a short 
extension in its course, could very well meet the needs of the 
large class of men who take the technical courses in the engi- 
neering college. This would leave the advanced courses free 
to be laid out in the most satisfactory manner for training the 
leaders. They might be conducted in technical, or scientific, 
schools as seemed most desirable. In fact, with this division 
of the labor, the advanced technical and the strictly scientific 


courses might be conducted by a single faculty without much 
difficulty. 


And it seems worth while 
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SHOULD THE MANAGING ENGINEER OF A POWER 
PLANT HAVE A MECHANICAL OR AN 
ELECTRICAL TRAINING? 

There has been some discussion of late, particularly in the 
English papers, of the propriety of placing an electrical engi- 
neer in charge of a power or lighting plant. This has been 
provoked by the recent accident at the Greenwich, England, 
power station, where a defective thermal storage vessel exploded 
with some damage. Itis said by those who object to the oper- 
ating engineer being an electrical man that had a competent 
steam engineer been in charge the defect in construction would 
not have been allowed in the first case, and the evidence of ap- 
pending failure would have been noticed in the second. The 
accident would thus have been rendered very unlikely, 

Commenting on this viewpoint, Casster’s Magazine says that 
the plan of putting an electrical engineer in charge of the power 
station, which seems to be customary in the municipal electrical 
plants of England, is not fair to the engineer because he may 
have had no opportunity to make a special study of steam 
appliances, and hence is not as competent to take care of them 
as would be one who had done so. On the other hand, it is 
said to be just as unfair to the steam engineer to make him 
responsible for the performance of the elaborate electrical equip- 
ment of a modern station, as the ordinary „steam engineer has 
had as little opportunity to give it sufficient study. It was sug- 


‘vested, therefore, that the responsibility be divided between two 


men, one an electrical and the other a steam engineer. 

This solution of the problem would be all right so far as 
each class of apparatus is concerned, but such a division of re- 
sponsibility would be likely to lead to a conflict unless one man 
were made the head. If the electrical engineer is to say which 
generators are to run and which not, while the steam engineer is 
to say which engines are to be used, who is to decide when these 
two do not agree on the combined units. Obviously, there must 
he some one with authority to give the final word. The problem 
would be different if all the mechanical power could be delivered 
to and distributed from a single point, as is the electrical. But 
the conditions are quite otherwise. 

The solution of the problem is to have one chief engineer, 
who is responsible for the entire operation of the plant, and 
under him there should be competent specialists, one for the 
electrical, and the other for the steam, end of the station. The 
chief engineer is, of course, responsible for the competency of 
his assistants, and if he docs his duty he will give due con- 
sideration to their recommendations. With this arrangement it 
seems of small moment whether the chief be an electrical or a 
steam man. He should not be called upon to give up his time 
to the many little problems arising every day in the operation 
of a station. The best results are obtained when his efforts are 
devoted to perfecting his organization and dealing with such 
special cases as may come up. A man loaded down with a mul- 
titude of little matters has no time nor energy left for properly 
solving the big problems when they come up. Such an organiza- 
tion may not be within the means of a small station, but it 
should be required of all large ones. 
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The Work of the New York 
State Public Service Com- 
mission for the First Dis- 
trict. 


The PullieSenvice Coniniesion for the 


First District, New York state, has pub- 
lished a review of its work for the first 
nine months of its existence. 

It has planned and had approved 
by the Board of Estimate and Apportion- 
ment routes for two new subways, to cost 
$82,000,000 in the aggregate; has per- 
fected plans for one of them—the Brook- 
lyn Fourth avenue line—and is now ad- 
vertising bids for its construction. It 
has exercised its powers of regulation by 
issuing orders resulting in better and in- 
creased service on existing transportation 
lines and in satisfying complaints of citi- 
zens, particularly in regard to gas meters. 
The commission was given jurisdiction 


over practically all public service corpora- . 


tions except telephone and telegraph com- 
panies. The subjects which have’ de- 
manded most of its attention since its 
organization may be divided into three 
general heads: new rapid transit lines, 
gas and electric light and power, and 
regulation of.existing means of transpor- 
tation. 

It is awi that at least $15,000,- 
000 will be required to build the Fourth 
avenue subwav in Brooklyn, which will 
run from the new Manhattan Bridge up 
Flatbush avenue and Fourth avenue to 
Forty-third street.: It is expected that 
there will be a lively competition among 
contractors for this work. The contracts 
are to be let for six different sections, and 
under the recent ruling of the corporation 
one or more sections may be 
undertaken at once, according to the 
amount of money which the Board of 
Estimate will be able to devote to the 
project. 


counsel, 


T'he plans for the Manhattan end of the 


Brooklyn subway loop, which is to con- 
nect the Brooklyn, Williamsburg and 
Manhattan bridges by a four-track sub- 
wav, have been modified so that trains 
coming from Brooklyn may pass through 


this loop and back over another bridge . 


without switching on the Manhattan side. 
The contracts for this work were let by 
the old Rapid Transit, Commission, but 
by the changes made by the Pubhe Serv- 
ice Commission the subway will be en- 
larged and many heavy grades avoided. 
It has also been decided to increase the 
dimensions of the subway so as to admit 
of the operation of ordinary railroad 
coaches through these tunnels. All future 
subwavs will have at least one foot more 
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clearance between roof and ties paun the 
present subway. 

The commission has put into practical 
form the demand for an east side subway 
in Manhattan and the Bronx by approv- 
ing a route which, beginning at the Bat- 
tery, runs up Greenwich and Vesey streets 
and Broadway to Tenth street, thence to 
Irving place and Lexington avenue, and 
up Lexington avenue to the Harlem River. 
Passing under the Harlem River, the 
route divides in the Bronx into two 
branches, one going eastward to West- 
chester and Pelham Bay Park by way of 
the Southern Boulevard and Westchester 
avenue, and the other going northwest 
through Girard and Jerome avenues to 
Woodlawn Cemetery. 

The commission has also laid out the 
route for the first crosstown subway in 
Canal street, which will connect with the 
Broadway-Lexington avenue line and 
stretch practically from river to river. 
The approval of the Board of Estimate 
and Apportionment has been obtained for 
both these projects, and the commission’s 
engineers are now engaged in preparing 
plans, which will be submitted to the 
Board of Estimate early in the summer. 
The cost of the combined work is esti- 
mated at $67,000,000. 

The work of testing gas meters has been 
taken up systematically and scientifically. 
A staff of inspectors has been organized, 
proper seals provided, and a regular sys- 
tem of inspection begun. During the first 
six months, or from'‘July 15 to December 
2%, 1907, the commission tested im all 
127,846 meters, of which 44,227 were new 
meters, 82,057 repaired and removed 
meters, and 1,562 meters tested on com- 
plaints of consumers. Of the 1,562 test- 
ed, 203, or thirteen per cent, were found 
to be correct; 211, or thirteen and one- 
half per cent, were less than two per cent 
fast (the limit allowed by law); 598, or 
more than 38.3 per cent, were two per 
cent or more fast, and 550, or 35.2 per 
cent, were slow. The average of the fast 
meters was 3.43 per cent fast; the aver- 
age of the slow meters, 2.89 per cent slow. 

For the three months ended March 31 
the commission tested 81,681 meters, 
which, added to the total for the preced- 
ing six months, makes a grand total of 
209,527 meters tested during the first nine 
months of the commission’s life. Of the 
2,805 complaint meters tested since Jan- 
uarv 1, 324 were absolutely correct, 1,820 
were fast, and 661 were slow. The aver- 
age percentage of fast meters was 3.4 per 
cent fast, and that of the slow meters, 2.3 
per cent slow for the three months. In 
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addition to this work the commission has 
now entered upon an investigation of the 
service given and the contracts made by 
electric ‘light and power companies with 
private consumers. This investigation is 
now in progress before Commissioner 
Milo R. Maltbie. 
ie oe 
New Westinghouse Plan. 


A new plan for the solving of the dif- 
ficulties under which the Westinghouse 
Electric and Manufacturing Company has 
been laboring since last fall, when it was 


= placed in receivers’ hands, has been for- 


mulated by a committee representing a ma- 
jority of the merchandise creditors. This 
plan promises an earlier discharge of the 
receivers than that of the readjustment 
committee announced recently. It has the 
support also of Mr. Westinghouse and 
other large holders of stock and. the read- 
justment committee will hold its plans in 
abeyance, collaborating with the creditors 
committee in making the present plan a 
success. It is now planned to fund $7,- 
919,000 of the floating debt by converting 
it into assenting stock. It is also pro- 
posed to raise $6,000,000 working capital 
bv sale to the stockholders at par of $6,- 
000,000 assenting stock. It is estimated 
that the company should, during the next 
five years, carn sufficient to pay all its 
fixed charges, seven per cent on the pre- 
ferred stock, six per cent on the assenting 
stock, and create an annual surplus of at 
least $1,000,000. 
—— 0 
Central Electric Traffic Asso- 
ciation. 

It is announced in Columbus, Ohio, 
that A. L. Neereamer, formerly an official 
of the Columbus, Delaware & Marion 
Electric Railway, has been appointed 
chairman òf the Central Electric Traffic 
Association, effective April 15. This is a 
new proposition, the association having 
just completed its organization. It is 
similar to the Central Traffic and Freight 
Association of the steam lines. Mr. 


Neereamer’s territory will embrace Ohio, 


Indiana, Ilinois, lower Michigan, western 
New York and portions of Pennsylvania 
and Kentucky. 

——_—_<-@—<——_—_ 

United States Telephone Com 
pany Declared Insolvent. 
Vice-Chancellor Howell, at Newark, 

N. J., on April 3, decided that the United 

States Independent Telephone Company, 

of Rochester, N. Y., against which there 

was recently entered a deficiency judg- 
ment for $16,000,000 in the New York 

Supreme Court, is insolvent, and advised 

a decree that a receiver be appointed. 

The company is capitalized for $50,000. 

000. ; 
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The East River Tubes Connecting New York and Brooklyn. 


A Description of the Construction of the Subaqueous Tunnels and the Electropneumatic Block Signaling and 


| HE most recent walt to the 


rapid-transit facilities of the bor- 


oughs of Manhattan and Brook- 
lyn, New York city, was put into opera- 
tion on January 9, when the Interborough 
Rapid Transit Company sent its first 
train-load of officials and invited guests 
through the system of tubes which had 
been constructed from Bowling Green, 
Manhattan, to Borough Hall, in the 
borough of Brooklyn. Formal exercises 
commemorating the opening of these 
tubes were held at Borough Hall, in 
Brooklyn, the leading officials and prom- 


SOUTH FERRY. 


re 
Ga 


Interlocking System. 


attended by representatives of various 
civic bodies, arguments were advanced 
principally in favor of two different 
routes, one via Joralemon street and Flat- 
bush avenue to Atlantic avenue, in Brook- 
lyn, and the other via Hamilton avenue 
to Bay Ridge. At the hearings it proved 
that the former route, which was the one 
adopted later on, had the support of the 
largest and most representative of these 
organizations. 

` One of the most important of the in- 
cidents characterizing the debate upon the 
preferential route was the offer by the 
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PRoGRESS OF THE WORK OF BUILDING THE ,TUBES. (TAKEN FROM THE REPORT OF THE 
BoARD or RAPID TRaNSIT RAILROAD COMMISSIONERS, 1906.) 


inent citizens taking part in the exercises 
on that day. 

The history of these tubes dates from 
1900. In February of that year the 
Board of Rapid Transit Railroad Commis- 
sioners, having completed the Manhattan 
subway contract for the city, directed its 
chief engineer to investigate and report 
as to the practicability and cost of ex- 
tending the system to Brooklyn by means 
of a tunnel from South Ferry. Special 
legislation had to be undertaken, because, 
under the Rapid Transit Act of 1894, the 
jurisdiction of the board did not extend 
to the boreugh of Brooklyn. A bill was 
introduced and passed in the legislature, 
thus extending the jurisdiction of the 
board. This bill became a law in April, 
1300, upon its acceptance by the city and 
its approval by the governor. | 

At the public hearings prior to the en- 
actment of the bill, which were largely 


Rapid Transit Subway Construction Com- 
pany, the general contractor for the Man- 
hattan subway, to bid for their construc- 
tion and operation in the event of the 
tunnels being built along the Joralemon 
street route. Finally, on January 24, 
1901, the Board of Rapid Transit Rail- 
road Commissioners passed a resolution 
adopting the Joralemon street route, and 
authorized an application for the ap- 
proval of the municipal authorities. 
There was further opposition, however, 
and it was not until June 1, 1901, that 
the necessary approval of the municipal 
assembly and the mayor was secured. 
Further than this, consents could not be 
secured from the owners of one-half in 
value of the property along the streets of 
the proposed route, and the matter had to 
be taken to the Supreme Court of the 
state of New York. After several hear- 
ings the commissions which were ap- 


pointed by the Appellate Division to take 
testimony reported favorably to the court, 
which confirmed their findings in Jan- 
uary, 1902. Consent had in the mean- 
time been granted by the Secretary of 
War for the construction of the under- 
river portion of the route. The consents 
of the city departments. of parks and docks 
had also been obtained. Plans and esti- 
mates had been prepared by the engineer- 
ing department of the Rapid Transit Rail- 
road Commission, and the first studies for 
the river portion were made with a view 


-to building the tunnels in sections, sink- 


ing them into place and joining them to- 
gether. This plan was found imprac- 
ticable and was given up. 

On June 12, 1902, the board adopted 
certain plans and forms of contract which 
had been prepared, and authorized adver- 
tising for bids.. The contract was awarded 
to the Rapid Transit Subway Construc- 
tion Company on the basis of the lowest 
bid, and this was executed as contract 
No. 2 on September 11, 1902. The con- 
tract price was $2,000,000, and was esti- 
mated to be one-fifth of the actual cost 
of construction. The work was sublet for 
construction in four sections by the gen- 
eral contractor. The river tunnel section 
was let to the New York Tunnel Company 
about the end of 1902. 

The route of the river tunnel section, 
as contracted for, begins at a point at 
the east side of Battery Park, opposite 
Pearl street, in the Borough of Manhat- 


' tan, curving to the south and east through 


Battery Park, passing the bulkhead line 
on the river tangent at the foot of White- 
hall street, continuing under the East 
River to the Brooklyn side, and ending 
at Clinton street. After construction be- 
gan a deviation in the line of four degrees 
to the south was made near the Man- 
hattan side, to allow for passing under 
the Brooklyn slip instead of under Pier 
17 to the north, as originally planned. 
The grade is 3.1 per cent downward 
on each side of the river, except for a 
short distance near the middle, where a 
0.5 per cent grade upward toward Brook- 
lyn was later introduced. This portion 
is joined to the steeper grades on each 
side by vertical: curves of 10,000 feet 
radius. The tunnel is everywhere below 
the water level, except for about 700 feet 
at the east or Brooklyn end. The lowest 
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point reached by the tunnel is ninety-four 
feet below mean high water. 
The tunnel consists of two circular 


single-track tubes of the usual cast-iron- 


ring construction. These are fifteen feet 
six inches in internal diameter, and run 
side by side twenty-eight feet apart on 
centres, except under Joralemon street, 
Brooklyn, where this space | is decreased to 
twenty-six feet. 

The accompanying illustration show- 
ing the profile of the tubes is interesting. 
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part way out in the slip between Piers 17 
and 18, the sand is of ordinary coarseness 
and contains considerable gravel, cobbles 
and boulders of all sizes. Between the 
two rock formations, and east of the 
Brooklyn reef, the sand is extremely fine 
and contains a certain admixture of clay. 
This material is of the same nature as the 
quicksand encountered in foundations in 
the lower part of Manhattan Island, and 
shows the same tendency to run when dis- 
turbed. 
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and south tubes were started east from 
the Manhattan shaft on April 9 and 
April 16, respectively. By the end of 
May, 1906, the headings reached a point 
near the end of the rock formation, where 
further progress was stopped temporarily 
to install shields, The first of the Brook- 
lyn shafts—one for each tube—were Ño- 
cated in Joralemon street, about 1,300 
feet inland from the river, just west of 
Henry street, and about. 700 feet from the 
end of the tunnel section. Excavation 


BROOKLYN 
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SECTION SHOWING CONSTRUCTION THROUGH ROCK AND ALSO THROUGH 


FINE SAND AND CLAY with PILING RECONSTRUCTION DRIVEN TO BED-Rock. 


For a distance of about 2,700 feet the 
material on the Manhattan side from the 
shaft east to the lowest point in the tun- 
nel consists almost entirely of rock. About 
half-way from the low point to the Brook- 
lyn side another stretch of rock about 
400 feet in length is passed through. The 
rock is generally found to be a good 
character of mica schist and gneiss. For 
the remaining distance the material con- 
sists generally of sand of varying degrees 
of fineness. Under Joralemon street, and 


The Manhattan shaft was located in the 
Battery Park enclosure, opposite South 
Ferry, and excavation began on March 4, 
1903. This shaft measured fourteen feet 
by fifty-two in plan, taking in the head- 
ings for both tubes, and extended to the 
tunnel subgrade about forty-five feet be- 
low the surface. The shaft was sheeted 
on all sides with five-inch tongued-and- 
grooved sheeting, driven to the rock line, 
which was reached approximately half- 
way down. The headings for the north 


began on April 16, 1903. Each of these 
shafts was twenty feet by twenty-four feet 
in plan, sheeted with four-inch tongued- 
and-grooved sheeting, and extended sixty- 
five feet below the surface to the bottom 
of the tunnel. The first portion of the 
tunnel to be built in Brooklyn was 8 
length of about 700 feet in each tube 
east from the shafts to the end of the 
section. The shield for the south tube was 
started east July 10, 1903, and reached 
the end of the section on January 11, 
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1904. The shield for the north tube was 
started east September 15, 1903, and 
reached the end of the section on Janu- 
ary 16, 1904. The shields for the west 
headings were being equipped while the 
first pair progressed east. The south 
shield began to advance west from the 
shaft November 12, 1903, and the north 
shield February 2, 1904. After the bulk- 
head line was passed, caissons were sunk 
for new shafts, and these were put into 
use April, 1905, after which the original 
shafts were filled up. The new shields 
each measured nine by thirteen feet in 


ELECTRICAL REVIEW 


at South Ferry, where leakage could be 
easily controlled by pumping. The work- 
ing pressure varied from a few pounds to 
a maximum of forty-two pounds to the 
square inch above atmospheric pressure at 
the deepest section under the middle of 
the river. The tubes were divided into 
working chambers by brick or concrete 
bulkheads at intervals, into each of which 
were built two locks for passage of work- 
men and materials. 

The tunnel shell is built up of flanged 
cast-iron plates bolted together by their 
flanges to form rings, each composed of 


TRAIN IN NortH Tuse, SHOWING TarIRD-RaIL COVERING, Dcct-BENCHES, LIGHTING 
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plan, and were sunk thirty feet below the 
surface to the top of the tubes, to which 
they were then connected. The final meet- 
ing between the two headings took place 
between the two rock formations under 
the river. The north shields met on Sep- 
tember 14, 1906, and the south shields 
met March 1, 1907. They were then dis- 
mantled, leaving the outer shells in place, 
after which the cast-iron lining was com- 
pleted. 

All tunneling operations were carried 
on in compressed air, except in the Brook- 
lyn headings, where the tubes are above 
water level, and inside the bulkhead line 


eight segments and a key. The rings are 
fifteen feet six inches in internal diameter, 
twenty-two inches in length, one and one- 
eighth inches minimum thickness of 
metal, and seven inches to seven and one- 
half inches depth over flanges. All abut- 
ting surfaces are planed, the segments are 
holted to the adjoining ones in the same 
ring with three one-inch bolts, and the 
rings are bolted to each other with forty- 
nine one-inch bolts in the circumferential 
flanges. The weight of each ring varies 
according to the location, the lighter ones, 
weighing 7,319 pounds each, being used 
in rock and above the water level in 
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Brooklyn; and the heavier ones, weigh- 
ing 8,332 pounds and 9,410 pounds each, 
being used under the river and for the 
rest of the work. The lining is grouted 
externally with equal parts of crushed 
dust and cement, and is made water-tight 
by calking with metallic lead in the re- 
cesses at the inner edges of the joints. 
The bolts and nuts are grommetted with 
a ring of hemp and red lead under plate 
washers. — . 

During the construction of thé tube 
many sensational reports found their way 
into the daily press, reflecting upon the 
work of the engineers and constructors. 
It was stated from time to time that de- 
formations and variations had been dis- 
covered that would preclude the possi- 
bility of carrying out the tunnel work. 
After the tunnels were put in operation 
considerable capital was made by the sen- 
sation-mongers over some slight irregu- 
larities in the track and roadbed, and 
there has been a popular misapprehension 
as to the safety and stability of the tube 
system. The facts in the case are these: 
Deviations from the established grade 
were caused by the faulty control of the 
Brooklyn shields in a number of places 
between the Henry street shafts and the 
reef. These necessitated subsequent re- 
construction of parts of the tunnel, espe- 
cially in the north tube, to avoid too great 
an irregularity in the resulting grades, 
and this was successfully accomplished 
without materially interfering with the 
regular work of finishing the tunnel. The 
method adopted was simple, and consisted 
generally of removing the cast-iron seg- 
ments in the lower half of the tunnel sec- 
tion and replacing them with new seg- 
ments curved to an elliptical outline, so 
as to give more interior space at the bot- 
tom. For a short stretch in each tube on 
the Brooklyn side, where the earliest and 
greatest deviations occurred, the upper 
half of the tunnel lining was forced out- 
ward and upward by heavy hydraulic 
pressure sufficiently far into the surround- 
ing soil to permit the construction of a 
new masonry roof providing increased 
clearance. The total length of tunnel re- 
constructed was 2,919 feet, of which 1,957 
feet were in the north tube and 962 in the 
south tube. 

Railroad corporations are sometimes 
charged with being without souls. How- 
ever, in the case of the tubes running to 
Brooklyn, and, in fact, with regard to the 
entire system operated by the Interbor- 
ough Rapid Transit Company, no expense 
or effort has been spared to render the 
service safe. The matter of the stability 
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of the fine sand on each side of the Brook- 
lyn reef under the loads of moving trains 
having been questioned by officials of the 
Interborough company, it was considered 
advisable by them to provide some auxil- 
iary means of support, such as piles 
reaching to rock, at intervals under the 
tubes where they passed through the ma- 
terial in question. While this view was 
not concurred in by the city engineers, 
experiments showed that the piles might 
be driven rapidly without materially de- 
laying the completion, and this recon- 
struction work was allowed to proceed. 
Between the Brooklyn reef and the Man- 
hattan rock formation in the middle-river 
section seventeen concrete pile bents were 
sunk under the north tube and fifteen 
similar bents under the south tube. Each 
bent consists of two piles about twenty 
inches in diameter, spaced seven feet apart 
transversely, and about thirty feet apart 
longitudinally of the tube. The piles 
were driven to depths ranging from five 
feet to forty feet. In the fine-sand forma- 
tion east of the Brooklyn reef fifteen 
similar pile bents were sunk under each 
of the tubes. The pile bents in this sec- 
tion were spaced about fifty feet apart 
longitudinally, and extended to depths 
ranging from a few fect to seventy-five 
feet. In every case the piles were driven 
to hard material. To drive the piles it 
was necessary to remove the bottom plates 
of three rings below the spring line. 
These piles were then forced down by 
hydraulic jacking in sections with an 
outer steel casing filled with concrete re- 
inforced by eight longitudinal rods. When 
a firm bearing was reached the piles were 
connected at the top by a broad reinforced 
concrete cradle, and the cast-iron lining 
was replaced. | 

After the cast-iron lining was made 
water-tight, the air pressure was removed 
and the interior of the shell lined with 
small-stone concrete mixed one to three 
to four. At the bottom, under the track, 
the concrete is brought eight inches inside 
the flanges and leveled at the ends of the 
ties to afford them a solid bearing. A 
concrete bench is built at each side of the 
track to enclose the tile ducts in each 
bench for the electric cables. At inter- 
vals of 300 feet the duct bench is omitted 
for a space of ten feet to leave a chamber 
for splicing the cables, and these chambers 
are covered with iron gratings. 

The concrete lining of the roof is 
brought flush with the inside of the 
flanges of the cast-iron lining wherever 
the tunnel is in rock or under the land 
east of the bulkhead line in Brooklyn. 
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For the remaining distance in soft mate- 
rial under the river the concrete lining is 
made sufficiently thick to cover the flanges 
three inches at the upper quarter points 
and further increased in thickness at the 
crown and spring line on each side by 
making the outline flat at these places. 
In this additional concrete there are em- 
bedded three circumferential one and one- 
quarter-inch round rods to each ring. 
These extend over the top arch 120 de- 
grees. At the crown there are embedded 
sixteen longitudinal one and one-quarter- 
inch round rods in eighteen-foot lengths, 
connected by turnbuckles. In the bottom 


concrete for the same portion of the tubes | 


there are embedded a corresponding num- 
ber and arrangement of circumferential 
rods. On each side, lapping the circum- 
ferential rods at the top and bottom, are 
two one-inch-square rods to each ring, 
placed vertically. This reinforcement 
adds greatly to the resistance of the tun- 
nel section to deformation. After the 
concrete lining was placed it was given 
a wash of cement grout as a finish to the 
surface. The finished condition of the 
tunnel section is well shown in the ac- 
companying illustration, which also shows 
the head end of an approaching train. 
Sumps for collecting the drainage of 
the tunnels are provided in concrete-lined 
cross-passages between the tubes at five 
places under the river. In these cross- 
passages there are also located the feeder 
switches and line telephones interconnect- 
ing the tube system with the signal towers 
and emergency stations of the operating 
company. Each sump is equipped with a 
Cameron single-acting pump operated by 
compressed air, and discharges through 
cast-iron pipes embedded in the concrete 
under the roadbed in each tube to per- 
manent shafts on each side of the river. 
From this point the water is raised to 
the sewer by similar pumps of larger ca- 
pacity. | | 


There are two permanent shafts, one at 


South Ferry and the other at Willow 
Place, Brooklyn, which serve as ventilat- 
ing openings, as well as connections for 
the drainage system and terminal racks 
for the power cables. The shafts are lined 
with reinforced concrete, including both 
tubes of the tunnel, and measure about 
fourteen feet by forty-five feet inside in 
plan. The shafts are equipped with fans 
driven by electric motors, and are so ar- 
ranged that the air may be moved into 
or out of either end of the tubes. Under 
ordinary conditions adequate ventilation 
is provided by the movement of air caused 
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by the passage of the trains through the 
tube. 

The rails in the tube section weigh 
100 pounds to the yard, and are spiked 
with tie plates to six by eight-inch yellow- 
pine ties spaced on eighteen-inch centres. 
The ends of the ties bear on the concrete 
lining, and the spaces between their ends 
are filled with concrete flush with the top. 
The rest of the space between and under 
the ties is filled with two-inch broken- 
stone ballast. 

For the foregoing information we are 
indebted to Frederick C. Noble, division 
engineer of the Public Service Commis- 
sion, under whose direction the tunnel 
work was carried out. 

In order to provide for a maximum 
train movement through the tubes and 
insure absolute safety to traffic, an elab- 
orate signal and interlocking system be- 
came necessary. This was worked out 
entirely by the signal department of the 
Interborough Rapid Transit Company 
and installed by the construction gang. 
The apparatus of the Union Switch and 
Signal Company was used throughout. 
The tracks entering the tubes to Brook- 
lyn’ leave the New York subway just 
south of the Bowling Green station. The 
South Ferry loop tracks leave the south- 
bound main-line track, curve around to 
the South Ferry station over the top of 
the Brooklyn tracks, and join the north- 
bound main-line tracks at the south end 
of the Bowling Green station. The grade 
leaving the Bowling Green station for 
under the river is 3.1 per cent descending, 
and approaching the Borough Hall sta- 
tion from under the river is 3.1 per cent 
ascending. l 

The electropneumatic signaling and in- 
terlocking system installed in the tubes 
is a modification of the automatic block- 
signalling system installed in the Man- 


hattan subway. One of the track rails is 


devoted to the signal-control current and 
the other to the propulsion return cur- 
rent. The use of the alternating-current 
track circuits involves the adaptation of 
specially designed alternating-current re 
lays, which control the signal circuits and 
at the same time are entirely unaffected 
by direct-current disturbances. . 
Contrary to the usual method of in- 
stalling automatic block signals, which 
merely provide home and distant signals, 
with the block sections extending from 
home signal to home signal, the Inter- 
borough: system includes a block signal 
and an overlap. Without the overlap, 4 
train, in passing from one block section 
to another, will clear the home signals 
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for the section in the rear as soon as the 
‘rear of the train is beyond the home sig- 
nal of the block in which it is moving. 
With the overlap system a train may stop 


at any point in a block section and still 


have the home signal which protects it 
at a safe stopping distance in the rear of 


the train. Another consideration which 


affects the use of the overlap is the use of 
automatic train trips. These trips, which 
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act by applying the air brakes automatic- 
ally upon a train attempting to run past 
them, are placed at the home signals, and 
it is therefore essential that a stopping 
distance should be afforded in advance of 
the home signal to provide for stopping 
the train to which the brake had been 
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applied by the automatic trip. The length 
of the overlap is determined by a careful 
series of tests of the braking power of the 
From these tests curves are com- 
puted to determine the distance in which 
trains can be stopped at various rates of 
speed on ascending and descending grades 
Speed curves are 
plotted for train operation over the entire 


trains. 


and on level tracks. 


line, showing at each point the maximum 
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before reaching a train which might be 
standing at a signal in advance. 

The track-signal circuits are supplied 
with alternating current by special high- 
voltage, sixty-cycle, alternating-current 
mains delivering current to the signal 
blocks at 550 volts potential. The current 
is transformed down at each block by a 
special double-secondary oil transformer. 
One coil of this transformer feeds the track 


A SIGNAL Biock, SHOWING TRANSFORMER, GRID RESISTANCES. ALTER- 
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WHICH THEY CONTROL. 


UNCOVERED. 


possible speed. A joint consideration of 
the speed, braking efforts and profile of 
the road is used to determine at each and 
every point on the line the minimum 
allowable distance between trains, so that 
the train in the rear may be stopped by 
the automatic application of the brakes 
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circuit and the other coil the signal-lamp 
circuit. Current is fed into each block 
at the end from which the passing train 
leaves it, the connections to the signal- 
control apparatus being made from the 
opposite or entering end of the block. The 
track connections at the signal end of the 
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block lead from the track circuit to alter- 
nating-current signal-control relays, which 
operate secondary connections in the 
various circuits of the signaling system. 
This relay apparatus, by means of its 
moving element, operates double contacts, 
so that when the block is clear and cur- 
rent is passing through it, two separate 
circuits are closed. One is the circuit 
leading to the automatic train stop at the 
entrance to the block in the rear, and the 
other circuit goes to a double-contact, 
direct-current relay which closes the cir- 
cuit through the incandescent lamps be- 
hind the signal lenses. The effect of the 
magnets becoming inoperative due to the 
presence of a train in the block, and con- 
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SPECIAL SIGNAL FOR CUT OVERLAP SECTION. 


sequent stoppage of the track-circuit re- 
turn, is to set the signals to danger, 
making the system in effect the “normal- 
clear” type. The auxiliary circuit operates 
the distant or eaution signal as the result 
of the setting of the home signal. When 
the home signal of a block is clear, 
current is passing through the control 
mechanism of the distant signal of the 
preceding block, thus holding it at clear 
also. When the home signal is thrown to 
danger, the current flowing in the auxil- 
iary circuit is interrupted by a contact 
in the direct-current relay, which causes 
the distant signal to indicate caution. 
The apparatus installed at a block- 
signal station consists of the block signal, 
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a transformer, a case for the track-circuit 
instruments, and the automatic trip valve 
box. The leads from one coil of the 
double-secondary transformer deliver cur- 
rent at ten volts for use in the track cir- 
cuit. In the instrument case these leads 
pass through a non-inductive resistance of 
one ohm, which serves to prevent any 
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sets of sixteen-volt storage batteries in- 
stalled in duplicate. These batteries are 
located in the interlocking towers, and are 
charged by motor-generators which take 
their current from the third rail. 

In working out the signal problem, it 
was found that the greatest speed a train 
could acquire in passing under the river 
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TYPICAL SIGNAL CIRCUIT LAYOUT AND CONNECTIONS TO BLOCK SECTION INDICATORS. 


magnitude of current from flowing 
through these circuits in case of abnormal 
disturbing conditions in the propulsion 
return current. The resistance also pre- 
vents any excessive alternating current 
passing from the transformer when short- 
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would be about sixty miles an hour, and 
that the speed at the top of the 3.1 per 
cent grade would be about twenty-two 
miles per hour. The signals were located 
so as to provide for a safe braking dis- 
tance at the maximum speed of the train 
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TimMk-DISTANCE AND SPEED-DisTANCE Curves, East RIVER TUBES, INTERBOROUGH 
RAPID TRANSIT COMPANY. 


circuited by the presence of a train in the 
track circuit which it feeds. Two three- 
candle-power, sixty-volt lamps are in- 
stalled in multiple behind each bull’s-eye. 
The direct-current relays are installed in 
the signal box directly below the two sets 
of lamps, as may be seen very clearly from 
the accompanying illustrations. Current 
for the direct-current relays is taken from 
a storage-battery main which is fed by 
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at the point where the signal was placed. 
Should a motorman disregard this signal 
the train would be brought to a stop be- 
fore reaching a train in the next block 
in advance, due to the action of the auto- 
matic trip. 

The signal study of the junction of the 
South Ferry loop track with the north- 
bound track from Brooklyn at the south 
end of the Bowling Green station, at the 
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top of the 3.1 per cent grade, introduced 
some very interesting features. With a 
two-minute headway from Brooklyn, and 
a four-minute headway around the South 
Ferry loop, it was shown conclusively that 
in order to maintain good service it would 
be necessary for northbound trains from 
South Ferry to skip the Bowling Green 
station. It was necessary to do this also 
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Hall to Bowling Green was made in about 
240 seconds. The curves show the rela- 
tive acceleration and retardation of the 
trains, and should be studied in connec- 
tion with the profile herewith. 

Another interesting curve shows the 
relative positions of front and rear ends of 
trains which would be necessary to operate 
the Brooklyn trains on a two-minute head- 
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and traveling at nineteen miles per hour. 
To reduce, as far as possible, the delays 
which this junction would occasion to 
trains from Brooklyn and the South Ferry 
loop in entering the Bowling Green sta- 
tion, there have been installed additional 
signals and stops with cut overlap track 
sections, which permits trains to approach 
toward the Bowling Green station imme- 
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TiMe-DISTANCE CURVE STUDIES OF RELATIVE TRAIN LOCATIONS, BOWLING GREEN APPROACH, INTERBOROUGH RAPID TRANSIT COMPANY. 


to reduce to a minimum the delays which 
would be occasioned by stopping trains 
from Brooklyn on the steep ascending 
grade, as every train so stopped requires 
from twelve to fifteen seconds to release 
brakes and get under way. The accom- 
panying speed-distance and tiime-distance 
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way and the South Ferry trains on a 
four-minute headway, with a station stop 
of thirty seconds at Bowling Green. With 
a Brooklyn train in position A, just 
starting from the Bowling Green station, 
the following South Ferry train is at the 
same instant in position B, 350 fect from 
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diately upon the preceding train starting 
from the station platform, without de- 
creasing the factor of safety. It has been 
found that this arrangement makes a sav- 
ing of about nine seconds to cach train 
from the South Ferry loop, and of about 
twelve seconds to cach train from Brook- 
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LOCATION AND ARRANGEMENT OF EMERGENCY APPARATUS AND SIGNALS, East RIVER TUBES, INTERBOROUGH RAPID TRANSIT COMPANY. 


curves of runs from Bowling Green to 
Borough Hall, and from Borough Hall to 
Bowling Green, show the locations of the 
signals and also give a good idea of the 
relative speeds maintained over different 
portions of the run. The highest speed 
plotted on these runs was a little less than 
forty miles per hour, the whole distance 
from Bowling Green to Borough Hall, 
approximately 8,600 feet, being covered 
in 238 seconds. The run from Borough 


the rear of the Brooklyn train, and travel- 
ing at twenty-three miles per hour. When 
the Brooklyn train has reached position C, 
the following South Ferry train has 
reached position D, fifty feet from the 
rear end of the Brooklyn train, and trav- 
eling at nineteen miles per hour. When 
the South Ferry train has reached posi- 
tion E the following Brooklyn train is at 
the same instant at position F, 100 feet 
from the rear of the South Ferry train, 


lvn, over what would be the case were the 
same method of control in vogue at this 
station’ as at other stations in the subway. 
The Interborough Rapid Transit Com- 
pany has been trying to get permission to 
install this arrangement of signals at the 
approach to express stations in other parts 
of the subway for several months, but up 
to the present time the Publie Service 
Commission has not granted the necessary 
authority. If these changes were made, 
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two additional express trains in each di- 
rection per hour could be added to the 
service. 

In order that complete supervision of 
the trains in the tubes could be main- 
tained from a single point, a system of 
visual indications was installed in the 
Bowling Green interlocking tower. This 
arrangement gives the operator at that 
point a miniature reproduction of the road 
between Wall street, Manhattan, and Bor- 
ough Hall, Brooklyn. The operator is al- 
ways aware of the exact location of all 
trains on this section of the system. He 
has under his jurisdiction the control of 
signals and stops at both entering ends 
of the tube, so that if a train, for any 
reason, should be delayed in either tube 
an unusual length of time, he can imme- 
diately prevent other trains from enter- 
ing. Arrangements have also been made 
so that either track under the river can 
be used for traffic in a reverse direction 
in a safe manner. When used in this 
way the automatic trips are automatically 
cleared as the train approaches them, and 
the signal in advance goes to danger, lock- 
ing out any train which could possibly 
approach. 

The accompanying illustration shows a 
partial view of the Bowling Green inter- 
locking station. Here may be seen a 
twenty-drop intercommunicating tele- 
phone exchange, establishing connection 
with line telephones throughout both the 
north and south tubes. Mounted above 
the telephone switchboard is a cabinet 
four feet long, two feet high and one foot 
wide, with a black glass front, behind 
which are placed colored lights. On the 
face of this glass are two narrow strips 
about one-half inch wide, arranged to rep- 
resent longitudinal sections of each tube. 
When there are no trains in the tubes 
these are green ribbons of light. Minia- 
ture signals in their correct location are 
placed on this model. When a train enters 


the tube at either end the green light is 


immediately changed to red for the block 
in which that train is moving. The red 
light follows the position of the train 
through the tubes. As soon as the train 
passes out of the block the green light is 
again displayed in its rear. 

The operators in the signal tower, by 
means of double- pole, double - throw 
switches, can regulate the direction of the 
forced ventilation through the tubes. 
Control is also had at this station of the 
pumps supplying water pressure to the 
fire hydrants and also the sump pumps 
for the quick drainage of the tubes. The 
station is also equipped with Gamewell 
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fire-alarm boxes and with a fire connec- 
tion to fire headquarters. 

The electropneumatic interlocking and 
switching arrangements at the Bowling 
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this switching section. As trains ap- 
proach from either direction a visual in- 
dication is given on this face-plate, and as 
the operator clears each switching point 


THe VISUAL BLOCK-SECTION SIGNAL TRAIN INDICATOR IN THE BOWLING GREEN INTERLOCKING 
TOWER. 


Green tower include a cabinet placed in 
front of the operators manipulating the 
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and arranges his tracks, this arrangement 
is reproduced on the face-plate. The con- 
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A PARTIAL View OF THE BOWLING GREEN INTERLOCKING STATION. 


controller handles, which reproduces on a 
face-plate the tracks and cross-overs in 


troller handles rotate vulcanized-fb 
cylinders, upon which are short-circul 
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ing copper bands similar to a drum-type 
controller. Proper electrical connections 
to the air valves at the switching points 
are made through wipe contact spring 
switch members, these connections closing 
circuits to the properly arranged relays. 

In addition to the automatic block-sig- 
naling and electropneumatic interlocking 
system, both the north and south tubes 
are equipped with fire extinguishers, 
emergency alarms, emergency telephones, 
and emergency tools and fire-hose connec- 
tions. This apparatus is distributed at 
certain distances throughout the length of 
the tubes, and is within convenient reach 
of the train crew should it become neces- 
sary to make use of any of the devices 
enumerated. In every way provision has 
been made for maximum train movement 
attended with a minimum possibility of 
danger to the passenger or derangement 
of the traffic. 

For the information relating to the sig- 
naling system we are indebted to J. M. 
Waldron, signal engineer, Interborough 
Rapid Transit Company. 


————_-@o-_- —__- 


Important Decision Regard- 
ing Transfers on Street- 
. Car Lines. 

. In the United States Circuit Court, on 
Tuesday, March 31, Judge Lacombe de- 
cided that transfers on some of the New 
York city car lines could be curtailed on 
and after April 11. The judge, in answer 
to a request from Receiver Frederick 
Whitridge, of the Third Avenue system, 
said it was obviously the duty of the re- 
ceiver to curtail the transfer privileges 
in order to increase the revenues of the 
company. He advised the receiver to 
avoid any changes that might involve lit- 
igation, and specified the section of the 
‘toad where the joint use of tracks 
involves free transfer rights for passen- 
gers. The court holds: “With these ex. 
ceptions there seems to be no reason why 
the receiver should not discontinue all 
exchanges of transfers between the For- 
ty-second street, Boulevard and St. 
Nicholas avenue lines and the lines of 
the Metropolitan Street Railway and the 
New York City Railway companies.” 

In connection with the receiver’s ap- 
plication for release from the burden of 
‘transfers, there was presented a memo- 
randum showing the extent to which 
fraudulent traffic in transfers has taken 
place. The statement follows: 

“As indicative of the true situation in 
this connection, the following comparison 
is made between operating statistics for 
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the year ended June 30, 1906, and the 
year ended June 30, 1907: 


1907. 1906. 

Revenue passengers.. 376,629,571 391,354,874 
Transfer passengers.. 194,765,342 178,639,866 

Total passengers... 571,394,913 569,994,740 
Miles seperated....... 57,526,567 59,400,152 
Receipts............. $18,635,568 $19,381,681 
Passenger receipts per 

car-mile............ 0.3240 0.3263 


“In other words, while 1,400,000 more 
passengers were carried during the fiscal 
year 1907 than during the fiscal year 1906, 
the receipts and cash passengers were 
about four per cent less during the fiscal 
year 1907 than during the fiscal year 1906, 
and there were 16,000,000 more transfer 
passengers during the latter vear than the 
year preceding it—an increase of about 
nine per cent. 

“The transfer regulations and privileges 
prevailing during each vear were practi- 
cally the same and this decrease of nearly 
three-quarters of a million dollars in re- 
ceipts was very largely due to the increase 
in the fraudulent use of transfers. It is 
impossible to conjecture how great is the 
actual annual loss to the company from 
this source, but it is probable that if this 
factor had been eliminated there would 
have been no necessity for the present re- 
ceiverships of the various surface railroad 
properties on Manhattan Island. 

“A comparison for the six months 
ended December 31, 1907, with the six 
months of the preceding year shows the 
following: 


1907. 1906. 
Revenue passengers.. 189,205,244 199,749,857 
Transfer passengers.. 104,304,715 99,071,219 


Total passengers... 293,509,959 208,821,076 


“The above figures indicate that during 
the last six months of the calendar year, 
1907, there was a decrease in revenue 
passengers of more than five per cent when 
compared with the same period of the 
preceding year, but there was an increase 
in transfer passengers of more than five 
per cent when compared with the same 
period of the preceding year, while the 
percentage of transfer passengers to cash 
passengers has risen from 51.71 per cent 
(the average for the year ended June 30, 
1907), to 55.13 per cent (the average for 
the six months ended December 31, 1907). 

“In round figures 10,000,000 less rev- 
enue and 5,000,000 more transfer passen- 
gers were carried during the last six 
months of 1907 than during the last six 
months of 1906, and the average fare per 
passenger dropped from 3.29 cents (aver- 
age for fiscal year 1907) to 3.16 cents 
(average fare per passenger for the six 
months ended December 31, 1907).” 
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Extensions of the Generating 
Plant at Wolverhampton, 
England. 

The municipal electric supply system 
of Wolverhampton, England, has been so 
successful in disposing of its power that 
extensions have been necessary to meet 
the future needs. This system was first 
put in service in 1895, and then made 
use of the so-called Oxford system, dis- 
tributing direct current at 2,000 volts to 
transforming substations. This system 
later was replaced by a three-wire, 440- 
volt system. At the present time but one 
of the old 140-kilowatt, 2,000-volt, direct- 
current machines is still in service, this 
being utilized for arc lighting. An in- 
teresting feature of the growth of this 
station is the increased use of power. In 
1904 there were motors aggregating 500 
horse-power attached to the system; at 
the end of last vear the motor load was 
1.960 horse-power. During this time the 
load-factor has increased from 17.3 to 
20.5 per cent, and the generating costs, 
not including distribution and manage- 
ment, have fallen from 1.622 cents a kilo- 
watt-hour to 0.942 cent. The total power 
load has overtaken the traction load, for 
during the first nine months of last year 
1,298,000 kilowatt-hours were sold for 
power and 1,160,000 for traction. To 
meet the future demands the station has 
been extended and plans drawn for the 
installation of eight steam turbine unita 
and sixteen boilers. At the present time 
two of these turbo-alternators, each rated 
at 1.000 kilowatts, have been installed. 
with condensers and two new boilers. The 
plans. however, call for 2,000-kilowatt 
sizes for all additional units. The saving 
in floor space secured by the use of steam 
turbine units is well illustrated in this 
station, as the space required for an 
equipment rated at 14.000 kilowatts in 
turbines and generators and the necessary 
hoilers is but little more than that of the 
original engine and boiler house, which 
contains apparatus with an output of but 
3.230 kilowatts—Electrical Engineering 
(London), | 

— 0 
Building Trades Employers’ 
Association Exhibit. 

The Building Trades Emplovers’ Asso- 
ciation, after Mav 1, will establish a per- 
manent exhibition at the Builders’ Ex- 
change Building, 30-34 West Thirty-third 
street, New York city, of the various AT- 
ticles, appliances and specialties used in 
the building industry. James J. Connor, 
889 Broadway, is manager of the exhibi- 
tion Department. 
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Electrical Notes from Great Britain. 


HE decision of the court in: the 
litigation between the authorities 
of a Brighton church and the 

Brighton Corporation concerning an al- 
leged nuisance and annoyance caused to 
worshippers and others in the church, 
from the “regular sound of the working 
of the motor-generator plant at the North 
Road works” of the city electricity sup- 
ply department, has ended in a way with 
which no electrical men, and few others 
save the church authoritics themselves, 
will quarrel. The church is situated in 
a poor locality, in which there are other 
works as well as the North Road station: 
not by any means, in the judge’s opinion, 
a residential part of Brighton; the con- 
gregation had not diminished; no pecuni- 
ary damage was claimed; the incumbent 
was personally annoyed, but not suff- 
ciently so to interfere with the perform- 
ance of his duties. The sound was so 
insignificant that it was not noticeable 
during the singing or the playing of the 
organ, or when there was any other sound 
in the church. Judge Joyce thought that 
the sound might at times cause annoy- 
ance or irritation to certain sensitive per- 
sons, but it ought not to distract the at- 
tention of ordinary healthy persons. The 
law, he remarked, did not regard trifling 
inconveniences, and these things must be 
looked at from a reasonable point of view. 
The application of the church authorities 
for an injunction was therefore dismissed, 
but Judge Joyce, out of consideration for 
the church finances, presumably, offered a 
suggestion that the corporation should 
not insist upon its costs in the action 
being paid. 


One may safely say that the matter 
that has been foremost in the minds of a 
large number of electrical engineers and 
manufacturers in this country during the 
past month has been the inquiry that has 
been in progress at Westminster, under 
the presidency of James Swinburne, con- 
cerning the proposed Home Office regula- 
tions relating to the application of elec- 
tricity in workshops and factories. We 
referred to these regulations briefly when 
they were issued in draft form for con- 
sideration. Since then they have been 
subjected to the severest possible criticism 
from parties representing practically 
every department of the industry. When 
it is stated that something like 180 bodies 
were represented by either lawyers or ex- 
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perts, or both, as objectors to various 
clauses in the regulations, it may perhaps 
convey a general idea of the magnitude 
of Mr. Swinburne’s task. 


Various proposals have been made for 
international.and other memorials to the 
late Lord Kelvin. A well-received move- 
ment is on foot for the setting up of a 
fitting memorial in Belfast, the city of 
Kelvin’s birth. So far, the writer be- 
lieves, the idea of an international scheme 
has not taken any tangible shape. The 
Institution of Electrical Engincers, of 
which his lordship was president at the 
time of his death, and of which he had 
for two previous periods occupied the 
presidential chair, has resolved to estab- 
lish “Kelvin Lectures” on the lines of the 
“James Forrest” lectures of the Institu- 
tion of Civil Engineers. The first lecture 
is to be delivered on April 30 by Professor 
Silvanus P. Thompson, than whom none 
could be found more suitable for handling 
such a subject as “Lord Kelvin” (which 
is announced) with full knowledge, with 
eloquence, with dignity and, if we may 
use the words, with real magnificence. 


Once again the London power supply 
question is coming to the fore. There 
are three different proposals before Par- 
liament, as we have already stated, and 
in two of them the existing companies 
are concerned. The president of the 
Board of Trade, Mr. Lloyd-George, has 
just advocated a conference between all 
the parties interested in the matter, and 
particularly in these three schemes, as 
the latter, as he points out, contain propo- 
sitions which are so inconsistent as to 
render it an impossibility for all three 
to go through. The House of Lords sent 
down a recommendation to the Commons 
suggesting the reference of the three 
schemes to a joint committee of both 
houses, but Mr. Lloyd-George and the 
Commons do not agree to this. The 
president’s view is that the different par- 
ties are approximating toward something 
like a reasonable settlement and a com- 
promise, and he thinks that if the bills 
are first examined carefully by a com- 
mittee of the Lords it will give time to 
the parties to consider proposals which 
will insure general consent. He admits 
that the problem is an extraordinarily 
difficult one, but he despairs of any scttle- 
ment without some measure of agreement 


between all the parties engaged. If we 
read the present signs at all correctly 
there is a better prospect of a definite 
settlement being arrived at than there has 
been in any previous session of Parlia- 
ment; there also seems good reason for 
believing that the rights of the existing 
companics in the metropolitan area and 
their pioneering difficultics in London 
electricity supply will not be disregarded. 


There has just been installed at Wolver- 
hampton in connection with the munic- 
ipal electricity and tramways department 
a new generating plant comprising two 
1,000-kilowatt, three-phase alternators 
(generating a 6,600-volt, fifty-cycle cur- 
rent) of the Electrical Construction Com- 
pany type and manufacture, which are 
driven by Willans & Robinson turbines 
running at 1,500 revolutions per minute. 
The alternators are excited by two small 
motor generators of the four-pole type, 
with revolving field magnets. An Elec- 
trical Construction Company motor-gen- 
erator set forms part of the new installa- 
tion; it has a synchronous motor for three- 
phase, 6,000-6,600-volt supply, direct 
coupled to a 6500-kilowatt, direct-cur- 
rent generator (460-500 volts, speed 60 
revolutions). A 500-kilowatt motor-con- 
verter of Bruce Peebles’s standard pattern. 


and an Electrical Construction Company 


extra-high-pressure switchboard, have 
also been installed, as well as two addi- 
tional Babcock & Wilcox water-tube boil- 
ers, economizers, feed-pumps, ete. C. E. 
C. Shawfield is the city electrical and 
tramways engineer at Wolverhampton. 
The tramways have long been operated on 
the Lorain surface-contact system. The 
demand for power is growing very satis- 
factorily. The inauguration of the above 
new plant took place on March 16. The 
original machines in the station are 
direct-current generators driven by re- 
ciprocating steam engines. A special 
feature of the extensions is the adoption 
of the recently introduced Rees “Roturbo” 
feed-pump; this is claimed to be capable 
of giving the same service as three pumps 
which it replaces. 


~The Southend Corporation has lately 


had to consider claims against its elec- 
tricity department consequent upon al- 
leged nuisance, It is proposed to end the 
matter by purchasing certain land and 
houses concerning which the claim is 
made, at a cost of some $29,000. 
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The grievances of charge and shift en- 
gineers employed in electric generating 
and other stations in this country are 
constantly the subject of discussions in 
the technical press between writers repre- 
sentative of the various grades of men 
engaged in this class of service. There 
is a feeling just now—as there has been 
several times before, but without any prac- 
tical result—that such officials might be 
able to raise their status and better their 
conditions and remuneration by banding 
together in an organized association. A 
movement having this object in view is 
on foot and is gaining ground, but 
whether it will have a more satisfactory 
issue (from the employés’ point of view) 
than has followed earlier attempts it 
would be dangerous to prophesy, for the 
position of affairs is fraught with consid- 
erable difficulties. It is a fact, however, 
that there are a large number of central 
station workers in subordinate positions 
who do not regard the existing institu- 
tions or associations as meeting the needs 
of their particular case. What many of 
them appear to want is more in the nature 
of a trade (profession?) union to protect 
and advance their interests than an asso- 
ciation for reading and discussing papers. 
So far as electricity works employés are 
concerned, the likely members of an or- 
ganization are too widely scattered (save 
probably in London district) for the lat- 
ter object. 


The Newcastle-on-Tyne Electric Supply 
Company is constructing a tunnel costing 
$100,000 under the River Tyne to carry 
cables between Carville power station and 
Hebburn. By means of this tunnel the 
distance the cables have to be carried will 
be only 1,160 yards, a saving of 18,960 
yards on the present system. The direct 
connection between Carville and the main 
cable system of the County of Durham 
Company at Hebburn will increase the 
effective capacity of the existing main 
cable north and south of the river. The 
Newcastle company has now arranged to 
put down a new power station costing 
$1,250,000 at Dunston, to enable it to 
cope with the steadily increasing demand 
for power on both sides of the river. Over 
27,000 horse-power of new business in 
addition to that already connected has 
been contracted for. The site at Dunston 
has a 900-foot river frontage and 2,500 


feet of railway line. The plant to be in- 
stalled is to be of 30,000 horse-power, and 
the cost per horse-power is expected, with 
present experience, to work out rather less 
than at Carville. 
_ 3 ALBERT H. Bripar. 
London, March 28. 
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Phase Relation of the Electric 
and Magnetic Components 
of Electric Waves. 


To THB EDITOR OF THE ELECTRICAL REVIEW: 

In a rejoinder! to my criticism? of an 
article’ on “An Ungrounded Closed Cir- 
cuit for Receiving Wireless Signals,” by 
Mr. G. W. Pickard, the latter has at- 
tempted to question what is known to 
every mathematical physicist and wireless 
expert as a fundamental fact—I may say 
an axiom—of electrodynamic wave mo- 
tion in the ether. Mr. Pickard says: 
“Mr. Roos disagrees with the writer’s 
statement that in an electromagnetic wave 
the electric component is ninety degrees, 
or a quarter wave length, behind the elec- 
tric component and considers (the italics 
are mine) that they coincide in phase, 
quoting Stokes and Maxwell in support 
of his belief. The writer wishes to point 
out, however, that all authorities are not 
with Mr. Roos.” He then quotes Flem- 
ing’s “Principles of Electric Wave Teleg- 
raphy,” page 333, where the statement is 
made that “the magnetic flux and electric 
strain are periodic or fluctuate harmon- 
ically in space and time, but the magnetic 
flux is a maximum when the electric force 
is zero, and vice versa’ (the italics are 
mine). 

In replying to Mr. Pickard’s remarks I 
deem it necessary to discuss our differ- 
ences of opinion under two distinct points. 
Firstly, lest there be any misunderstand- 
ing as to the status of the general ques- 
tion of electric and magnetic component 
phases in an electric wave at a distance 
from the oscillator, I wish to state that 
it is mathematically impossible to have 
at constant velocity a plane wave, or a 
wave with spherical front unless the clec- 
tric and magnetic components are in 
phase. From Maxwell, Helmholtz and 
Heaviside down to any text-book on the 
subject this fact is demonstrated. Mr. 
Pickard, in relying on the position at- 
tained by Fleming’s book, which is more 
eclectic than original in character, has 
inadvertently stumbled upon a palpable 
contradiction of the equations on page 332 
of the same work by Professor Fleming 
himself, so that the sole apparent contra- 
diction of this axiom of wireless engineer- 


ing theory and practice is found to be: 


the result of an error by Professor Flem- 
ing in discussing his adaption of Hertz’s 
equations, which is given correctly on 
page 332 of this work. 

We have there given P = AElmn sin 


1 EvectricaL Review, February 15, 1908. 
2 London Electrician, September 20, 1907. 
3IIbid, August 30, 1907, 
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(m r — nt) sin © for the magnetic com- 
T 


ponent at a distance, and Z = — E Im’ 


sin (m +r — nt) sin? : for the electric 


component. These are obviously in the 
same space and time phase, and how they 
could be interpreted as they are on page 
333, which Mr. Pickard so confidently 
quotes, is difficult to understand. 

Secondly, in regard to Mr. Pickard’s 
very interesting experiment +, which ap- 
parently showed a difference of phase in 
the receiver of ninety degrees in the elec- 
tric and magnetic components, I wish to 
call attention to the fact that since all 
resonance effects in circuits containing 
distributed inductance and capacity are 
dependent upon the formation of station- 
ary waves, we must, in accordance with 
the very nature of the phenomenon of 
transmitter or receiver resonance, have 
the two components in quadrature with 
each other in transmitter or receiver. 
Mr. Pickard’s experiment illustrates very 
prettily this well-known fact, but does not, 
of course, and can not, prove anything as 
to the phase relations of the components 
where the wave assumes its ‘true radiative 
character, 1. e., beyond about one-quarter 
wave length away from the receiver or 
transmitter. Sir Oliver Lodge, in his 
“Modern Views of Electricity” (1907), 
shows in a popular manner, in pages 300- 
303, the gradual acceleration of the phase 
In one component of the wave outward 
toward the point of radiation. J. S. 
Stone, ELectricaL Review, October 15, 
1904, shows the same thing. 

It is to be hoped that with the above 


references to works of established accu- 
racy and my explanation of the meaning 
of Mr. Pickard’s empirical result that it 
will not be necessary to do more than 
advise him to consult any standard work 
for further and more detailed analysis 
which may make the fact evident that he 
has adopted an entirely erroneous view 
of a free wave in space and of a station- 
ary wave’s relation to the exciting free 
plane or spherical wave. A.C. Roos. 


— 0 
Machinery Manufacturers’ 
Convention. 
The joint convention of the American 
Supply and Machinery Manufacturers’ 
Association, the National Supply and 
Machinery Dealers’ Association, and the 
Southern Supply and Machinery Dealers’ 
Association will be held at Richmond, Va., 
May 13, 14 and 15. It has been definitelv 
announced that the Hon. William H. Taft, 
Secrelary of War, will address a joint 
meeting of the three associations on the 
afternoon of Wednesday, May 13. 
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Surface-Contact System in 
London. 

The  Griffiths-Bedell — surface-contact 
system is to be introduced on a street- 
railway. line in London, England, carry- 
ing a larger amount of traffic than has 
yet been dealt with by a system of this 
kind. This is a line from Aldgate to 
Bow, one of the main arteries of traffic 
through the East End of London, and if 
it is found to be reliable on this line, it 
should be able to meet any other urban 
conditions. The “G. B.” system has been 
tried before in England, an experimental 
track being laid in 1903 in Ilford. This 
worked so well that in 1905 the system 
was installed in Lincoln in order to avoid 
the use of the overhead trolley. The Lin- 
coln installation was put in operation in 
November, 1905. It consisted of one and 
three-fourths miles of route, and over this 
were operated eight large cars. This line 
had no grades nor curves, and the energy 
consumption was found to be 1.18 kilo- 
watt-hours per car-mile, which was re- 
duced after some months of operation to 
about one kilowatt-hour per car-mile, the 
decreased consumption being attributed 
to a reduction in leakage. When the line 
was put into operation, the leakage was 
about half an ampere at 500 volts for the 
three miles of track. This has fallen to 
two-tenths of an ampere, and is still de- 
creasing. The system was decided upon 
for the London route because of the ob- 
jection to the overhead trolley and the 
difficulty of constructing a conduit sys- 
tem due to the presence of the White- 
chapel & Bow Subway. Two and one- 
quarter miles of the contact system are 
to be installed and three-quarters of a 
mile of the overhead trolley. It is esti- 
mated that for this route the cost per mile 
of conduit system would be $85,000 and 
for the surface contact system $52,500. 
The overhead system would cost $47,500. 
The agreement with the borough council 
permits the council to reject the contact 
svstem at the end of one year if it does 
not prove satisfactory. The total cost for 
the entire equipment, including the cur- 
rent collector on the car, will be about 
$415,000. The system to be employed 
differs a little from that used at Lincoln. 
The line is fairly straight and practically 
level. At one point a pit is provided 
where the line forms a junction of several 
conduit roads, enabling the cars to be 
fitted with plows for passage over any of 
these. In the proposed system the work- 
ing conductor consists of a steel wire 
cable one and thirteen-sixteenths inches 
in diameter, carried on insulators of the 
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spool type in an earthenware pipe. This 
pipe is laid under the centre of the track 
and the current passes to the cars through 
studs placed at short intervals on the 
street surface. The connection between 
the studs and the cables is effected mag- 
netically at the moment the car magnet 
comes over them and ceases immediately 
it leaves them. The feeder cable runs 
under the side of the streets in the usual 
way and is tapped at intervals into the 
working conductor, which is divided into 
half-mile sections. The tube is egg- 
shaped, the section measuring five inches 
horizontally and six inches vertically. It 
is embedded in concrete, the total depth 
of the trench being about twenty inches 
measured from the top of the pavement. 
The insulators are carried on galvanized 
steel pins, allowing a certain amount of 
movement, which assists in the drawing in 
of the cable. These pins are all connect- 
ed together by an iron strip which enables 
the position of any defective insulator to 
be quickly located. Boxes are placed at 
intervals from two to four hundred yards 
along the track, which permit the cable to 
be drawn in and out. The cable itself is 
threaded through six-inch lengths of gal- 
vanized iron pipe, which furnishes the 
contact surface, the cable itself not being 
satisfactory for this purpose. The con- 
tact studs are supported on granite plugs 
recessed to receive them. They are ten 
inches by two and one-half inches. The 
vertical part of the stud projects down- 
ward into an upright piece of pipe com- 
municating with a forked tube lined with 
brass. Within the fork is the only mov- 
able part in connection with the electrical 
equipment of the track. This is a piece 
of galvanized iron suspended freely by 
means of an insulated steel coil spring 
heavily coated with copper. At the lower 
end of the moving piece is a carbon con- 
tact block with a copper clip, flexible leads 
connecting the clip with the main portion 
of the stud. When the car magnet passes 
over the stud, the moving picce is mag- 


netically attracted downward toward the 


working conductor, against the pull of 
the spring, bringing the carbon block in 
contact with the pipe over the cable. As 
soon as the car has passed, the moving 
part is withdrawn by the spring from 
the cable and the stud is left dead. The 
durability of the spring is insured, be- 
cause the maximum possible extension is 
well within the elastic limit and the spring 
is not subjected to jars. Experiments 
have shown that it should have a life of 
over twenty years. The contact equip- 
ment of the cars consists of a magnet, a 
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current collector and a small storage bat- 
tery. The magnet is suspended rigidly 
and the exciting coils and battery are 
connected so that when the motors are 
taking current this current assists the 
batteries when small, and when large re- 
charges the batteries. With this arrange- 
ment no special recharging is necessary. 
The current collector is a series of iron 
links suspended under the magnet, and 
they are deflected magnetically so as to 
come in contact with the stud as they 
pass over it. Should the system break 
down so as to leave a stud alive, the usual 
method of short-circuiting the latter and 
blowing the fuse is not employed, but a 
special contact causes a momentary short- 
circuit through the car, opening the cir- 
cuit-breaker. At this signal the conductor 
places over the defective stud a warning 
mark; then the car proceeds on its way. 
The following car moves this marker, re- 
placing it after it has passed. This avoids 
shutting down the system on account of 
a defective stud.—Tramway and Railway 
World (London). 
—___<@——_——_ 

Western Electric Company. 

The amount of goods billed by the 
Western Electric Company for the first 
three months of 1908 was about fifty per 
cent less than for the same period last 
year. In the amount of new orders com- 
ing in, the percentage of decrease will not 
be so heavy. At the close of its fiscal year. 
November 30 last, the company had a 
floating debt in bills and accounts payable 
of $11,449,000. Since the opening of the 
new fiscal year the company had effected, 
up to the first of March, a reduction i 
floating obligations of $2,500,000, with a 
loss in cash of but $650,000. This rapid 
reduction in outstanding obligations will 
probably make it unnecessary for the com- 
pany to issue the $15,000,000 bonds au- 
thorized some time ago. 

—____<-@—=<——_—— 
The Ohio Electric Light 
Association. 

The fourteenth annnal convention of 
the Ohio Electrie Light Association will 
be held at the Hotel Victory, Put-in-Bay 
Island, Ohio, on Tuesday, Wednesday and 
Thursday, August 25, 26 and 27. 

This promises to be the largest con- 
vention that the association has ever held. 
Particular attention has been paid to the 


entertainment for the ladies, and X 18 
expected that they will be saa 
very largely at the coming CORE te 
The papers presented will be entire T 
central-station men, and the en : 
will be made a particular feature 0 
sessions. 
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NOTES ON PATENT PROCEDURE. 


BY F. W. BLAIR. 


Inventors and engineers employed in 
developing new apparatus, and devoting 
practically their entire time to the tech- 
nical details directly under consideration, 
seldom acquire any considerable knowl- 
edge of patent procedure, and are usually 
compelled to leave this important branch 
of the work entirely in the hands of the 
patent attorney. 

A certain amount of knowledge upon 
this subject, however, is of considerable 
assistance to the inventor in preparing his 
invention for the attorney, and, although 
it is of the utmost importance that he 
secure the best counsel obtainable, it is 
nevertheless greatly to his advantage to 
acquire as thorough a knowledge of patent 
procedure as possible, for he is then en- 
abled to detect mistakes, or inferior work, 
on the part of his attorney, and is other- 
wise prepared to render him valuable as- 
sistance in drawing the necessary papers 
for the Patent Office. 

In nearly all cases the inventor of a 
device, upon which a patent is to be 
solicited, is required to prepare a descrip- 
tion, and sketches, where possible, of his 
invention, stating, in more or less detail, 
its construction and mode of operation, 
and enumerating the advantages which it 
possesses over other devices of similar con- 
struction already upon the market. This 
description oftentimes forms the sole basis 
upon which the patent papers are prepared 
by the attorney. 

Especially is this true where the in- 
ventor and his attorney are unable to 
come in direct contact with each other 
and the work has to be carried on entirely 
by correspondence, as is often the case. 

A knowledge of patent law is also often- 
times invaluable to the independent in- 
ventor as a protection against the perni- 
cious and fraudulent practices sometimes 
employed by the cheaper class of patent 
attorneys. 

In the selection of an attorney it may 
be generally stated as unwise to employ 
parties who guarantee to obtain patents 
for their clients, or operate upon the no- 
patent-no-fee plan, for such parties make 
little or no effort to conserve the interests 
of their clients, and are concerned solely 
in getting the application through with 
the least expenditure of time and labor 
possible, in order to obtain their fee, and 
will so word the claims that the patent is 
practically sure of issue upon the first 
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action by the Patent Office. Such a patent 
is usually absolutely worthless except as 
a pretty souvenir. 

The first step to be taken, after an idea 
has been reduced to sufficiently concrete 
form to warrant a patent application, is 
to ascertain the state of the prior art, that 
is, to find out what has already been ac- 
complished along the same line. There 
are several ways in which this information 
may be more or less completely acquired. 

The inventor may himself make a 
search through the files of the official 
gazette, if he has access to a public li- 
brary, and will in this manner acquire 
much valuable information. 

This method is a long and tedious one, 
however, and will not, in all probability, 
be very complete. 

Examinations may be obtained through 
the records of the Patent Office by the 
attorney for a small fee, usually from five 
to ten dollars, but these examinations are 
generally more or less perfunctory in 
character, since the attorney incurs no lia- 
bility, and for the small sum involved 
does not pretend to make a complete list 
of all the material bearing upon the sub- 
ject. 

A complete set of the specifications of 
the patents coming under the class, or the 
subclass, to which the prospective inven- 
tion belongs may be purchased of the 
Patent Office at the rate of two cents or 
three cents each respectively. 

The Patent Office is subdivided into 
thirty-nine examining divisions, each divi- 
sion being assigned certain classes of in- 
ventions; there being in all 235 classes 
(corrected to June 30, 1907). These 235 
classes are again subdivided into some 
20,000 subclasses. 

Classification bulletins' are issued by 
the Classification Division of the Patent 
Office from time to time, giving revisions 
in the classification to date, a short perusal 
of which will usually suffice to determine 
the class and subclass to which an inven- 
tion belongs. 

A careful study of the specifications 
contained in the subclass to which the 
invention belongs will be of great value 
to the inventor, not only in defining the 
limits of his invention and acquainting 
him with the state of the prior art, but as 
a source of new ideas, which oftentimes 
will enable him to further improve and 
perfect his invention. 

The claims also demand very careful 


O a 


1 See Classification Bulletins. No. 16 to No. 19; October 
1, 1904 to June 30, 1907, inclusive. 
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study in order that infringement may be 
avoided in drawing up the new claims. 

In the light of the knowledge thus 
secured it becomes a comparatively simple 
matter to determine whether the device 
under consideration contains sufficient 
novelty, and has sufficient intrinsic value, 
to warrant a patent application. 

Questions of invention are questions of 
fact, and the presence or absence of 
novelty, in any particular case, can only 
be finally established through the medium 
of the courts. 

A considerable fund of general knowl- 
edge must be possessed by an inventor 
before he can hope to make an invention 
of any importance, 

After the inventor has satisfied himself 
as to the advisability of applying for a 
patent he may proceed to draft the neces- 
sary papers. 

The complete application will, in most 
cases, consist of five parts—a petition, 
specification oath, drawing and filing 
Government fee of $15." 

In the case of process patents, and 
patents upon compositions of matter, the 
drawing is obviously dispensed with, but 
in the case of patents upon compositions 
of matter, samples of the compound are 
always required. 

Models are no longer required by the 
Patent Office as a necessary part of a 
patent application. 

Applications will not be dated and filed 
until all the parts, as enumerated above, 
have been received by the Patent Office. 

The forms for the petition and oath 
admit of little variation and are substan- 
tially the same in all patent applications. 

The specification is the longest and 
most important document in the applica- 
tion, and much thought and skill are re- 
quired in framing it. 

The Patent Office recommends the fol- 
lowing order of arrangement of its parts: 

1. Preamble stating the name and resi- 
dence of the applicant and the title of the 
invention. 

2. General statement of the object and 
nature of the invention. 

3. Brief description of the several views 
of the drawings (if the invention admits 
of such illustration). 

4, Detailed description. 

5. Claim or claims. 

6. Signature of the inventor. 

7. Signature of two witnesses. 

Of these, parts Nos. 1, 6 and 7 are 
matters of form, common to all patent 
specifications, and require no further ex- 
~ Rules of Practice in the United States Patent Office, 


acopy of which may be obtained upon written request 
to the * Commissioner of Patents," Washington, D.C. 
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planation, while parts Nos. 2, 3, 4 and 5 
are variable in character and admit of 
somewhat further subdivision. 

2. The general statement should con- 
tain, first, a definition of the invention 
in the most general terms, thus indicating 
the subclass to which it belongs. 

Second, a short statement of the prior 
art, followed by an enumeration of the 
advantages secured by the invention, and 
presumed to constitute the advance in the 
art. 

Third, a detailed definition of the in- 
vention including all its salient features. 

The above subdivisions of the general 
statement are susceptible to considerable 
variation, but are usually followed in 
most well-composed specifications. 

3. The brief description of the draw- 
ings consists of a paragraph enumerating 
the different views and stating their rela- 
tion to each other and, if sectional views 
are shown, giving the planes upon which 
they are taken. 

4. Where drawings are admissible the 
detailed description constitutes a com- 
plete explanation of these drawings, by 
the aid of reference numerals, and closes 
with a statement of the best mode of 
operating the invention. 

5. The claims constitute the inventor’s 
protection from infringement and are a 
most necessary part of the specification ; 
the preceding matter being only for the 
purpose of rendering the claims more in- 
telligible. 

The breadth of the claims is, therefore, 
the point to which the inventor should 
give his closest attention. 

It is the practice of some solicitors to 
write the claims in vague terms, in the 
belief that this vagueness of definition will 
prevent contemporary inventors from de- 
veloping similar apparatus, through their 
inability to define the exact limits of the 
invention. This is a dangerous practice, 
however, since vagueness in a claim de- 
tracts from its value and renders its valid- 
ity questionable. 

In the case of a primary invention, that 
is, an invention which performs a function 
never performed by any earlier invention, 
it is customary to write a generic claim 
first, and follow with more specific claims. 
Later, if the generic claim is proven to 
be too broad to stand, the patent may still 
be of value through the validity of some 
or all of the specific claims. 

The difference in meaning between 
generic and specific claims may be best 
illustrated by a simple example. 

Take the case of the ordinary knife- 
switch, of the quick-break type, provided 
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with a secondary blade, attached to the 
primary blade by means of a spring. 

Assuming that no type of quick-break 
knife-switch has heretofore been invented 
including the secondary blade and spring 
connection, how may the claims best be 
worded to cover the combination? It is 
evident that the complete mechanism con- 
sists of the following elements: 

Insulating base, two clips for receiving 
the combination of blades, one being the 
hinge clip, primary blade, secondary blade, 
and connecting spring between primary 
and secondary blades. Of these, the parts 
constituting the simple knife-switch are 
assumed to be old, and therefore can not 
be included in the claims of the new com- 
bination. 

A generic claim may be worded some- 
thing as follows: 

An electric switch, comprising fixed 
clips, primary and secondary connecting 
blades, pivotally mounted within one of 
said clips and adapted to engage the same, 
and means for automatically withdrawing 
said secondary blade from its clip, upon 
separating the primary blade therefrom by 
a fixed distance. 

This claim may be stated in various 
ways, the prime object being to get a 
definition so worded that any attempt to 
construct a knife-switch employing the 
secondary quick-break principle will be 
an infringement upon the claim. 

In order to do this in the most effective 
manner the claim should be worded in 
general terms, and all qualifying phrases 
omitted where possible. 

The above example may be extended to 
include specific claims by adding dis- 
tinctive features in the construction of the 
switch. For instance, it is found desirable 
to add a stop of some sort to the primary 
blade, in order to start the secondary 
blade out of its clip, after the primary 
blade has been opened a certain predeter- 
mined distance; the tension of the spring 
alone not being sufficient to accomplish 
the purpose. This improvement may be 
incorporated in a claim, which might be 
stated in the following terms: 

An electric switch, comprising fixed 
clips, primary and secondary connecting 
blades, pivotally mounted within one of 
said clips and adapted to engage the same, 
and means for automatically withdrawing 
said secondary blade from its clip, upon 
separating the primary blade therefrom 
by a fixed distance, determined by means 
of a stop, mounted upon the primary blade 
and engaging the secondary blade at a 
fixed angle. 

This claim is narrower than the first, 
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since it introduces the added element of 
the stop, and might be allowed where the 
first claim would be rejected. 

This would be the case if a patent was 
already in force covering the principle of 
the quick-break attachment, but not em- 
bodying the stop. A patent, if granted 
upon the stop, would be of little value, 
however, since it would be an infringe- 
ment upon the broader patent covering the 
quick-break attachment, and could be used 
only by the owners of this patent, or 
through their consent. 

The courts have decreed that the addi- 
tion of new elements to an old combina- 
tion does not nullify infringement of the 
old combination, though the additions may 
be patented as an improvement upon the 
old combination. 

Returning, for the moment, to the ques- 
tion of the search to determine the prior 
art, it may be stated as better practice 
to file an application containing broad 
claims, some of which may be rejected by 
the Patent Office, rather than go to any 
considerable expense in obtaining the 
search. 

The cost of filing an application will be 
little greater than the fee charged for the 
search, and, with the claims properly 
drawn, the official action of the Patent 
Office will bring out the state of the prior 
art with a much greater degree of cer- 
tainty than can be obtained through any 
search. 

In the case of a primary patent the in- 
ventor is entitled not only to the par- 
ticular type indicated in his specification, 
but to every equivalent thereto, and the 
courts have defined an equivalent to be 
that which performs the same function in 
substantially the same manner. 

The omission of an element in a com- 
bination covered by a claim in a patent 
averts any charge of infringement based 
on that claim. 

If an inventor develops a process and 
also machinery or apparatus for carrying 
out the process, two patents should be 
solicited: one upon the process and the 
other upon the apparatus for employing 
the process, 

In some cases it is a difficult matter to 
distinguish between the process and the 
means employed for carrying it* out. 
Where the applicant has been allowed a 
claim for means for effecting a certain 
purpose and he claims the process of ef- 
fecting it, but that alleged process can not 
be conceived as independent of the means 
and can not be described without reference 
to the means, it hag been held that the 
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alleged process is the function of the 
means and is not patentable. 

The claims in an application: for a 
patent upon a composition of matter 
should not contain a statement of the 
proportions of the ingredients employed, 
if a patent upon the compound is to be 
obtained, since by slightly changing the 
proportions, as given in the specification, 
infringement of the patent may be 
avoided. 

From two to six months may elaps¢ 
after filing an application before action is 
taken upon it by the Patent Office, some 
divisions being more crowded with work 
than others. 

The statutes require that the Patent 
Office examiners shall fully and precisely 
state the reasons for the rejection of any 
portion of the specification or claims of 
an application, and shall give such in- 
. formation and references as may be use- 
ful in aiding the applicant to judge of 
the propriety of prosecuting his applica- 
tion or of altering his specification. Ow- 
ing to the immense volume of business 
constantly before the Office for action, 
this statute is not strictly complied with, 
and the reasons for rejections are not very 
fully stated. 

The examiner usually cites 
patents, the claims of which he believes 
to conflict with those under examination, 
and it is left with the attorney, or the 
inventor himself, to ascertain the particu- 
lar claims which are infringed, to study 
out in what the infringement consists, and 
how it may be avoided. If he is unable 
to see in what manner his application con- 
flicts with the references, he has the privi- 
lege of a re-examination, and of appeal to 
the examiners-in-chief, and finally to the 
commissioner, 

The inventor should allow due time and 
consideration to the amendment of his 
claims, and should not hurry his patent 
to issue, only to find, after it is too late, 
that he has seriously detracted from its 
value by leaving unprotected points that, 
in his haste, were overlooked. 

Applications are oftentimes kept in the 
Patent Office for several years before they 
are allowed to issue. 

It is the practice of the examiners to 
allow just as little as possible, and the in- 
ventor, or his attorney, is required to de- 
mand the grant of all that rightfully 
belongs to him. 

After the patent application has been 
put in proper form to be allowed, it passes 
to the Interference Division, and if it is 
found that another application is pending 
upon a similar invention, the applications 
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are placed in interference, and proceed- 
Ings are instituted to ascertain which of 
the two applicants was the first to con- 
celve the invention. 

The applicant whose application bears 
the earlier filing date is presumed to be 
the lawful inventor, and it lies with the 
other claimant to prove the priority of his 
invention. 

Six months is given, after notice of al- 
lowance, before the final fee of $20 is 
required to be paid. 

This period is a proper time in which 
to dispose of the invention, or to file 
patent applications in any foreign coun- 
tries in which the inventor may wish to 
secure protection. 

The United States patent protects the 
inventor against foreign manufacture for 
importation, use or sale in this country, 
but it offers no protection whatever 
against manufacture, use and sale in any 
foreign country. 

Section 4887 of the Patent Act of 1903, 
regarding foreign applications, states that 
“No person otherwise entitled thereto 
shall be debarred from receiving a patent 
for his invention or discovery, nor shall 
any patent be declared invalid by reason 
of its having been first patented or caused 
to be patented by the inventor or his legal 
representatives or assigns in a foreign 
country, unless the application for said 
foreign patent was filed more than twelve 
months prior to the filing of the applica- 
tion in this country, in which case no 
patent shall be granted in this country.” 

Since the countries in the International 
Patent Union’ observe this rule, an ap- 
plication in any of these countries may be 
filed within one year after filing the ap- 
plication in this country. 

eS name 
The London County Councii’s 
| Tramways. 

T'he report of the experts appointed last 


` summer to act as independent auditors to 


make a report on the movements of the 
London (England) County Council’s 
tramways, steamboats and working-class 
dwellings has been presented to the coun- 
cil by William Peat, president of the In- 
stitute of Chartered Accountants, and 
F. W. Pixley, past-president of the insti- 
tute. 

Three main points are shown by the 
auditors: (1) A sum of over $5,000,000 
ought to be written off the present assets 
in respect to horse tramways that have 
been displaced by electric traction; (2) 
taking two cents per mile (the council’s 


1 For a concise statement of the patent laws of the 
principal foreign countries, see the Official Gazette, 


vo}. 83, p. 916. 
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own estimate) as the proper minimum 
basis for a renewals reserve fund, this 
fund is $713,180 short of its proper total ; 
(3) “The council has not dealt fairly,” 
to quote the auditors’ own words, “with 
the cost of street improvements and widen- 
ings.” A further substantial, but as yet 
unascertained, sum should be charged to 
the tramways account in respect of these. 

In the six years from 1897-1898 to 
1903-1904, $1,465,000 was paid in relief 
of the rates out of the earnings of the 
horse-traction system, and the auditors 
consider that these amounts should have 
been reserved toward writing off the loss. 

If two cents per car-mile had been re- 
served, the amount which ought to have 
been set aside from April 1, 1903, to 
March 31, 1907, would have been $913,- 
180. The actual amount set aside was 
$525,000; hence there has been a deficit 
in the charge against revenue to that date 
of $388,180. In the estimates for 1907- 
1908 it is shown that two cents per car- 
mile for renewals will amount to $500,000. 
The provision proposed is $175,000. If 
this estimated provision for 1907-1908 is 
carried into effect there would be, on 
March 31, 1908, $713,180 short charged 
to revenue since April 1, 1903, in respect 
of renewals. ‘This leaves out any provi- 
sion for renewals of the machinery, plants 
and buildings of the generating stations. 
In the last report of the tramways sys- 
tem for the year ended March 31, 1907, 
the surplus revenue is shown as $48,365; 
but if two cents per car-mile had been 
charged for renewals, the tramways un- 
dertaking would have shown a deficit of 
$290,535. 

The auditors also take exception to the 
method of charging for improvements and 
widenings in streets through which the 
tramways are constructed. The proper 
charge has not been placed against the 
tramways accounts. In one case an ex- 
penditure of $345,000 was incurred, and 
the council resolved to postpone the charge 
to tramways account “until such time as 
the profits of the proposed tramway shall 
be sufficient to meet the annual charge in 
respect of the capital outlay.” 

— 0M 
Receiver Appointed for the 
Union Railway. 

On the application of the Lorain Steel 
Company, Judge Lacombe, in the United 
States Circuit Court, on March 31 ap- 
pointed Frederick Whitridge temporary 
receiver of the Union Railway Company, 
which operates the “Huckleberry” lines 
in the borough of the Bronx, New York 
city, and in Westchester County, N. Y. 
The action was brought to recover $23,- 
323.74 for material furnished and labor 
performed, which the railway company 
was unable to pay, besides being unable 
to satisfy a judgment of $12,600 on 
March 20. 
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FUSE PHENOMENA.’ 


BY ALFRED SCHWARTZ AND W. H. N. 
JAMES. 


(Concluded. ) 
THE TIME ELEMENT. 


Experiments were made to determine 
the relative time element for fuses of a 
given metal having the same cross-sec- 
tional area in cutouts of open and enclosed 
types. 

Expressing the overload as a percentage 
of the normal fusing current, it was found 
that enclosing the fuse increases the time 
element. This is particularly noticeable 
for small overloads, which allow of suff- 
cient time for the conveyance of heat to 
the filling before the fuse is disrupted. 
For large overloads the difference in time 
element is not so marked, since the time 
is too short for much heat to be conveyed 
to the filling. Since the normal fusing 


current for an enclosed fuse is consider- ° 


ably greater than that of the same fuse 
when free in air from terminal to 
terminal, and since we are expressing the 
overload as a percentage of the normal 
fusing current, it is on this basis con- 
ceivable that an enclosed fuse would oper- 
ate more quickly than an open one of the 
same cross-sectional area owing to the 
larger current taken by the enclosed fuse. 
This is found to be the case and it was 
also found that for a given size of copper 
wire there is a good deal of difference in 
the normal fusing current for the various 
kinds of filling. The filling not only in- 
fluenced the time taken to blow the fuse 
with a given current, but also the normal 
fusing current, and consequently the per- 
centage overload, which is based upon it; 
and it is evident that these two effects 
tend to neutralize each other. 

A copper wire in an enclosed cutout 
with Calais sand filling was found to have 
a normal fusing current of thirty amperes. 
A second copper wire was then taken and 
drawn down so as to have as nearly as 
possible this normal fusing current in air. 
The time elements for these two wires 
were then found for various overloads, 
and the results are shown graphically in 
Fig. 5, where the crossing of the curves 
owing to the smaller amount of metal in 
the enclosed fuse is clearly shown. 
TEMPERATURE RISE FOR JACKET OF EN- 

CLOSED FUSES. 

The chief factor which determines the 
temperature rise of an enclosed fuse as 
measured by the external temperature at- 
tained by the jacket is the melting point 
of the metal employed, metals with high 


ren 
1 Abstract from a paper read before the Institute of 
Electrical Engineers of Great Britain. 
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melting points on continuous overloads 
giving a higher external temperature on 
a jacket of given diameter than those of 
greater fusibility. 

In Fig. 6 curves are given of the tem- 
peratures attained by the outside surfaces 
of red fibre tubes with Calais sand filling 
with tin, zinc and copper as the fuse 
metals when run with various percentages 
of their fusing currents. 


pt 


Percentage overload on normal fusing current. 


12 
Time in seconds 


Fic. 5.— RELATIVE TIME ELEMENTS FOR CoP- 
PER FUSES. 


A consideration of this figure shows 
that copper gives the highest temperature 
rise, butt that when running at fifty per 
cent of its normal fusing current (i. e., 
when rated to blow with 100 per cent over- 
load) the temperature attained even at 
full load is not excessive, and that when 
running at the rating given in the Insti- 
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Temperature Rise in degrees 


O EErEE 80 90 100 
Percentage of Normal Fusing Current 


Fic. 6.—EXTERNAL TEMPERATURE RISE FOR 
Fuses OF DIFFERENT METALS ENCLOSED IN 
RED FIBRE TUBES, 16-INCH INTERNAL AND 
3/-INCH EXTERNAL DIAMETER, AND 2.4 
INCHES LONG. 


Normal fusing currents when enclosed : 
n, 2% amperes. 
zine. 26 amperes. 
Copper, 80 amperes. 
The filling in each case was Calais sand. 


tution Wiring Rules, namely, 200 per cent 
overload for fusion—the external tem- 
perature of the jacket does not differ very 
materially from that obtaining with zinc 
and tin. 

The temperatures in each case were de- 
termined’ by means of a platinum wire 
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spiral wound closely over the jacket, 
With regard to the temperature of the in- 
side of the jacket a number of determina- 
tions were made which showed that the 
inside temperatures were not greatly in 
excess of those obtaining outside except 
in the case of copper. 

The temperature rise of the jacket is a 
function of the diameter of the cartridge 
employed; the smaller the latter is the 
higher will be the external temperature of 
the jacket. From the point of view of 
low-jacket temperatures, fillings with a 
low heat conductivity are desirable. 

In order to determine the effect of the 
jacket material on the external tempera- 
ture attained, similar tubes of red fibre 
and of brass were employed as jackets. 
In order that the temperature of the metal 
tube could be measured by means of a 
platinum spiral both jackets were covered 
with a thin layer of asbestos paper. The 


difference in temperature rise with a given 


load in the two cases was found to be very 
slight, the external temperature of the 
metal tube being slightly melee than that 
of the fibre tube. 

NOTE ON THE RATING OF FUSES. 

A good deal of confusion exists as to 
the rating of fuses owing to the variety 
of conditions on which this rating may be 
based ; the following suggestions are there- 
fore put forward with a view of possibly 
clearing away some misconceptions. 

Since the various circuits met with in 
practice are capable of withstanding with- 
out injury definite amounts of overload, 
this fact would seem to afford a sound 
basis for fixing the limit for the normal 
fusing current of the fuse employed to 
protect the circuit. 

The fuse may with advantage be desig- 
nated by the normal full-load current of 
the circuit on which it is to be employed. 
Thus, a “fifty-ampere fuse” would mean 
a fuse for the protection of a circuit the 
normal full-load current of which is fifty 
amperes. 

The fuse may be designed to blow 
with any current greater than this that 
may be desired. 

The fuse selected should be such that 
when carrying continuously a current 
slightly less than its normal fusing cur- 
rent no injury to the circuit due to over- 
heating should result. — 

Assuming in a given case that we de 
cide to work with a factor of safety of ? 
on the Institution of Electrical Engineers’ 
limit for the maximum temperature, and 
to take their figure for the permissible 
normal full-load current of the circuit, 
we can then express the normal fusing 
current of the fuse required as a multiple 
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of the normal full-load current of the cir- 
cuit. . 
The figure obtained by dividing the 
maximum permissible overload by the 
full-load current of the circuit represents 
the “sensitiveness,” or, more correctly 
speaking, the insensitiveness of the fuse. 

It should not be a difficult matter to de- 
termine the suitable sensitiveness for fuses 
required for the protection of arc-lamp, 
heating or motor circuits. 

The normal fusing current for a fuse 
should be determined by direct experi- 
ments. A curve should be plotted for fus- 
ing currents on a time base, taking, in 
the first instance, currents slightly in ex- 
cess of the normal fusing current and then 
reducing the current and noting when the 
current curve becomes parallel to the axis 
of time. - 

This procedure is a little laborious but 
is absolutely necessary in view of the 
length of time which large enclosed fuses 
take to attain a steady temperature. 

The normal fusing current for a given 
line of fuses should be obtained by the 
manufacturers or by an independent test- 
ing authority and the fuses marked with 
their rating before being placed on the 
market. 

NOTE ON THE TIME ELEMENT OF FUSES. 

We have seen that the rating of a fuse 
may be determined from a consideration 
of the permissible temperature rise in the 
circuit to be protected; the time element 
of a fuse is, however, dependent upon 
the heat capacity of the fuse and its im- 
mediate surroundings. The time element 
of a fuse may be defined as the time lapse 
necessary for the heating of the fuse from 
the cold state to the fusing point with a 
given overload. 

The heat capacity of a fuse will be pro- 
portional to the mass heated, the average 
specific heat of the mass, and the tempera- 
ture rise from the cold state to the melt- 
ing point. E 

With enclosed fuses this heat capacity 
will vary with the character of the over- 
load, since with large overloads there is 
insufficient time for the conduction of 
heat from the fuse to the filling, and the 
temperature rise of the latter is conse- 
quently small. 

Apart from the above consideration the 
time required for reaching the fusing 
point is, for a given fuse, inversely pro- 
portional to the square of the current. 

The heat capacity of a fuse may be 
varied by changes in: (a) The fuse 
metal. (b) The shape of the fuse. (c) 
The environment of the fuse. 

These variations may be made use of 
for altering the time element of a fuse 
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for a fixed rating to a considerable extent. 
The greatest difference in time element 
will be between an open fuse of copper 
and an enclosed fuse of a sluggish metal 
such as tin or zine. 

It is desirable that a definite basis for 
reference should be established for the 
time element, and we would suggest that 
the time element of a fuse should be de- 
fined as follows: 

The time element of a fuse is that time 
which is required to heat up the fuse from 
the cold state until it blows with an over- 
load of fifty per cent reckoned on the 
normal fusing current of the fuse. 

For large-size enclosed fuses the time 
element as defined above would be of the 
order of four or five minutes. For metals 
with low melting points the time element 
will be decreased if the external tempera- 
ture is high. 

NOTE ON SHORT-CIRCUIT CURRENTS. 

It is evident that the position of a fuse 
on a system with reference to the gener- 
ators will largely determine the character 
of the current rush on short-circuit; it 
would, therefore, seem advisable that fuses 
should be tested with the short-circuit 
currents which would be likely to be met 
with in the class of circuit which they are 
intended to protect. It should not be 
expected, for instance, that a fuse on a 
distribution board in a house installation 
should be tested on a dead short-circuit 
across station bus-bars. 

We have restricted this paper to a con- 
sideration of fuses up to fifty amperes for 
house service, and in this class of installa- 
tion the maximum drop in volts with the 
full-load current is usually limited to two 
per cent. With the fuse rated to blow 
with twice the full-load current this maxi- 
mum drop would be doubled, so that as an 
average value with the normal fusing cur- 
rent of the fuse flowing in the circuit a 
drop of three per cent may be taken; this 
value is also supported by experimental 
evidence. As already pointed out, this ar- 
rangement neglecting the resistance of the 
fuse allows of a short-circuit current of 
thirty-three times normal fusing current 
of the fuse. 

Whether a fuse on short-circuit blows 
before the current has time to reach the 
value limited by the resistance of the cir- 
cuit depends upon the nature of the fuse, 
the amount of the short-circuit current 
relative to the normal fusing current and 
upon the inductance of the circuit. 

The German regulations as to short- 
circuit tests are as follows: 

“The output capacity of the source of 
current and the resistance of the leads are 
to be so arranged that at the time the fuse 
blows the total fall of pressure in them 
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shall not exceed one per cent. ‘These con- 
ditions will be regarded as being fulfilled 
if in the place of the fuse an adjustable 
resistance is placed arranged to carry a 
current of twenty times the normal carry- 
ing capacity of the fuse (this current 
must not, however, be less than 400 am- 
peres), and at the same time the pressure 
across the terminals of this resistance 
must not be less than the normal pressure 
of the circuit for which the fuse is in- 
tended, the drop in the rest of the circuit 
being not more than ten per cent of this. 
When matters have been arranged to com- 
ply with the foregoing conditions the 
switch is to be opened, the resistance re- 
moved, and the fuse replaced. On closing 
the switch the fuse must melt without 
maintaining an arc and without explo- 
sive violence.” 

We have found that when the short-cir- 
cuit current was limited to thirty or forty 
times the normal fusing current for a 
twenty-ampere fuse, the magnitude of the 
short-circuit current was independent of 
the capacity of the generators employed 
within the limits of one fifty-kilowatt 
machine and four 100-kilowatt generators 
with a 450-ampere-hour battery in 
parallel. It would seem, therefore, that 
if the current rush on short-circuit is 
limited as above for testing purposes, the 
capacity of the generator need only be 
such that it will not be seriously over- 
loaded by the short-circuit current in 
question. Since the duration of the short- 
circuit current is so small, being of the 
order of a few hundredths of a second, the 
voltage of the machine is maintained. 
In the authors’ experiments two or three 
100-kilowatt machines were employed in 
parallel with the battery mentioned above. 


NOTE ON THE END CAPS OF ENCLOSED 
CUTOUTS. 


In enclosed cutouts in which the fuse 
wire or strip is carried through a hole or 
slot in the end cap or ferrule and then 
secured by solder or in a terminal of some 
sort, it 1s necessary to protect these holes 
from damage from the arc, particularly 
if they are uscd as gauging devices to 
limit the wire or strip employed to a 
predetermined size. 

If the distance between the end caps is 
such that an arc can be set up between 
them, the hole or slot will either be con- 
siderably enlarged or damaged by fusion, 
or the wire or strip ends will become 
fused to the caps. 

This can be prevented by a device due 
to one of us in which the fuse wire or 
strip before entering the hole or slot in 
the end cap or fuse contact makes contact 
with a washer or other easily renewable 
metal piece which is in electrica! contact 
with the end caps or fuse contacts, and is, 
therefore, at the same electrical potential 
as they are. The damage will then be 
confined to the removable metal piece. 

It would appear advisable to do without 
free holes or openings in the end caps as 
far as this is possible, as they not only 
allow of the emission of flame on short- 
circuit, but seem to favor the persistence 
of the arc. 
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Theodore N. Vail to the Stock- 
holders of the American 
Telephone and Telegraph 
Company. 

One of the most interesting and illu- 
minating analyses of the business of tele- 
phone service generally is found in the 
report of Theodore N. Vail, president of 
the American Telephone and Telegraph 
Company, to the stockholders, covering the 
results of the year ended December 31, 
1907, and recently issued. An abstract of 
this report covering the financial opera- 
tions appeared in a recent issue, of this 
paper. Mr. Vail’s discussion of the tele- 
phone business affords some interesting in- 
formation concerning the organization of 
the company. Following is an abstract of 
this portion of the report: 

Much of the agitation against legitimate 
telephone business is founded on false and 
exaggerated statements of the profits orig- 
inally made by the early Bell companies. 

These statements have been used by the 
promoters of both good and bad enter- 
prises. 

As a matter of fact, the shareholders of 
the American Bell Telephone Company 
and its predecessors paid into the treas- 
uries of those companies more actual cash 
than was represented by the capitalization 
at par value. 

The only shares of the American Bell 
Telephone Company not issued for cash 
at par or at a premium were the shares 
amounting to $5,100,000 issued in ex- 
change for the shares and property of the 
National Bell Telephone Company. The 

‘premiums received by the company on 
Farther issues of stock amounted to more 
than this sum. 

The substitution of the American Tele- 
phone and Telegraph Çompany for the 
American Bell Telephone Company was, 
in effect, the purchase of the property of 
the American Bell Telephone Company 
for cash at somewhat less than the average 
market price prevailing prior to the pur- 
chase. None of the American Telephone 
and Telegraph shares now stand on any 
other basis than cash at par value. 

In view of the enterprise shown and the 
risk incurred by the original investors, who 
received no interest or dividends for years, 
the return was certainly not large to those 
who created an enterprise which has prob- 
ably done more to bring about a new and 
advantageous condition in the affairs of 
mankind than any other industry in the 
history of the world. 

For the purpose of determining the re- 
lation between the physical plant and the 
* capitalization, a valuation of the ex- 
change, toll and long-distance line plant 
included in the Bell system was made at 
the close of the year. The valuation was 
based on the replacement cost of the ex- 
isting plant, and does not include any 
“unearned increment” or allowance for 
franchises, but assumes a clear field and 
free franchise. When to this valuation is 
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added the value of rights of way now un- 
obtainable, patents, franchises and other 
valuable considerations, it will be con- 
ceded that the Bell system is unique. This 
showing is interesting and should serve to 
correct some popular but erroneous im- 


pressions. 


January 1, 1908, all obligations of the 
American Telephone and Telegraph Com- 
pany and its associated operating com- 
panies in the United States, including 
capital stock at par held by the public, 


WOTE acu abe sia eens on E eee eae Sipi $55 $,939,000 
Cash op hand, quick receivables, working 

assets and sundry investments were..... 101,074,000 
Balance, capital representing plants ...... 453,865,000 
The plants are carried on the books of the 

various companies AL....... cece eee eeeees 492,496,000 
Appraised value by engineers (copper at 

fifteen cents). 0... cece ec cc cece cee ceeees 488, 296,000 
Outstanding obligations against plant ..... 453,805,000 
appraised value in excess of outstanding 

ODI PATIONS ...ssssssereeseses coesecseceree 84,431,000 
Book value, exchange construction only, 

per exchange Station...........ceee cece 114 


Book value, all plant (toll line and ex- 

change) of Bell operating Companies in 

United States (nut including long-dis- 

tance), per exchange station ............ 149 
Book value, all plants in the United States, 

including long-distance, per exchange 

BtAliON is cdo miie EEE wae Mewes 162 


The unusual production and prices, dur- 
ing the past few years, of those commodi- 
ties which this country sells to the whole 
world, with accompanying very general 
distribution of wealth, resulted in an al- 
most phenomenal financial and industrial 
activity, stimulating new enterprises and 
promotions of all kinds, among them inde- 
pendent telephone companies. 

It would seem, as a whole, that the gain 
of the public through competition based 
on low rates has not compensated for the 
loss of capital invested in these enterprises. 

During this period of strife and rush 
for development and extension many sub- 
scribers were connected to exchange sys- 
tems with little or no benefit to them- 
selves or advantage to others, and much 
was done that under ordinary conditions 
would not have been done. 

The result of these conditions has been 
to create in the minds of the public, and 
of public bodies, misleading and mistaken 
ideas of the telephone business. It has 
encouraged attempts at regulation of rates 
and business on lines that if obligatory or 
persisted in would be ruinous. In con- 
troversies as to rates the policy of our asso- 
ciated companies has been to make a com- 
plete and absolute showing of the condi- 
tion, cost and value of plant, cost and value 
of service, cost and necessity of proper 
maintenance, and the broad position is 
taken that neither our company nor the 
associated companies have anything to con- 
ceal or anything to apologize for. 

Fair rates would insure high-class plant 
and equipment maintained at a high state 
of efficiency, and would provide fair wages 
to employés, the highest paid for similar 
class of employment. Both of these are 
necessary to good service. 

Fair rates should give fair return on the 
investment and promise fair return on 
new monev needed. This is necessary to 
maintain the interest of the existing share- 
holders in the proper administration of 
the business, as well as to provide for the 
continually increasing public demand. 

Any revenue produced over and above 
such requirements and the proper reserve 
to provide for contingencies could be used 
for the benefit of the public, allowing the 
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company to retain a part sufficient to stim- 
ulate the most efficient and economical 
management. It would be difficult, if not 
impossible, to get effective and economical 
management, such as would produce the 
best results for both public and the share- 
holders, without recognizing this principle. 

The value of any exchange system is 
measured by the number of the members 
of any community that are connected with 
it. If there are two systems, neither of 
them serving all, important users must be 
connected with both systems. Connection 
with only one is of but partial value and 
can not be satisfactory. Two exchange 
systems in the same community, each serv- 
ing the same members, can not be con- 
ceived of as a permanency, nor can the 
service in either be furnished at any ma- 
terial reduction because of the competi- 
tion, if returns on investment and proper 
maintenance are taken into account. Du- 
plication of plant is a waste to the investor. 
Duplication of charges is a waste to the 
user. 

It is contended that if there is to be no 
competition there should be public control. 

It is not believed that there is any seri- 
ous objection to such control, provided it 
is independent, intelligent, considerate, 
thorough and just, recognizing, as does 
the Interstate Commerce Commission in 
its report recently issued, that capital is 
entitled to its fair return, and good man- 
agement or enterprise to its reward. 

An exchange system is made up of cir- 
cuits (each consisting of two wires) radi- 
ating from a central office, or from cen- 
tral offices connected by trunk lines, so 
arranged that each circuit can be connected 
directly or through trunk lines with the 
others. There are in these circuits of the 
Bell system about 7,000,000 miles of 
wire—over two miles of wire to each sub- 
scriber—one-half in underground con- 
duits. The system of radiating circuits is 
the most expensive part of the exchange 
system to build, it is least durable, there- 
fore most expensive to maintain, calls for 
the largest part of the total investment, 
and consequently must bear the largest 
part of the cost of capital. l 

The real value of a telephone exchange 
system depends entirely on the distribution 
and number of other members of the 
same or other communities connected with 
the same or connecting systems, with 
whom any subscriber can have prompt and 
satisfactory communication. 

Any member of a community connected 


with an exchange system can be reached 


as well, but not as conveniently, from a 
central or public office as from a subscrib- 
er’s station. 

To reach any member of a community 
not connected with any exchange system, 
whether from public station or subscriber’s 
station, ig too inconvenient and imprac- 
ticable to be considered for ordinary use. 

Therefore, the particular circuit con- 
necting any subscriber with the exchange 
is what might be termed a convenience to 
that particular subscriber, but a necessity 
to all other subscribers. 

It is not merely the maintenance of the 
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individual circuit connecting with the ex- 
change that is paid for by any subscriber ; 
it is in a greater measure the use from 
time to time of the circuits, trunks and 
facilities which make communication pos- 
sible with all other subscribers. 

As the value of the exchange to the 
subscriber depends upon the number of 
subscribers within reach, rates must be so 
established that the maximum number of 
subscribers can be obtained, so that the 
greatest number of those with whom com- 
munication may be wanted will be con- 
nected with the exchange. The cost of 
any circuit, therefore, must be largely dis- 
tributed between those who may desire to 
communicate with the particular sub- 
scriber connected by that circuit. 
~ The cost or value can not be exactly 
distributed—an approximation is reached 


by measured service charges, or by classi- 


fication of service between business houses 
and residences with a sub-classification of 
plant between “direct” and “party” line. 

Business rates are higher, for the rea- 
son that presumably the business sub- 
scriber connects with the greatest number 
of other subscribers, and consequently 
makes use of the greatest number of cir- 
cuits and operating facilities in an ex- 
change. 

Residence rates are lower because the 
residence subscriber connects with a lim- 
ited number of other subscribers, and be- 
cause he makes more limited demands on 
the central office. 

It being established that the measuure 
of value is not in the particular class of 
line connecting any subscriber to an ex- 
change, but in the use of the exchange 
system as a whole, and that the value of 
any exchange depends on the area covered 
and the maximum number of desired in- 
dividuals that can be reached, rates must 
be so adjusted that no rate shall bear un- 
justly on particular individuals or classes ; 
that, at some rate, connection with the ex- 
change is within reach of anyone who can 
add to the value, to others, of the ex- 
change, and, and that, as a whole, the 
revenue will be sufficient to maintain the 
plant, pay fair wages, make enough return 
on capital and enterprise to insure good 
economical management and sufficient cap- 
ital to meet the increasing demands of the 
publie. 

_Toll-line and long-distance communica- 

tions require, as in exchange connections, 
the exclusive use of a circuit, two wires, 
between two points for an interval of time, 
varying with the conditions; over the 
whole system the average “time interval” 
consumed in the completion of each com- 
munication is about seven and one-half 
minutes. | 

Cost is determined by the capital and 

maintenance charges of the plant and 
operating costs, divided by the average 
number of communications. 
_ Any “time interval” passed without be- 
Ing utilized is lost beyond recovery. A 
good average can not be made by crowd- 
Ing two or more communications into the 
time interval” of one, nor by putting on 
higher pressure to get more “time inter- 
vals” over the same circuit. 
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There are only a certain number of five- 
minute “time intervals” in each hour, or 
five-minute “spaces” on each clock. If you 
want more “time intervals” or more 
“spaces,” you must take more hours or 
more clocks. In toll-line business any- 
thing above the normal capacity of each 
circuit must be provided for by additional 
circuits. 

Toll-line or long-distance business re- 
quires the presence of the communicating 
partics; for that reason it is confined to 
the business or working hours of the day; 
and further, the greater part of this busi- 
ness is not only limited to those few hours 
when parties are most likely to be located 
at some particular place, but to that part 
of those few hours immediately after the 
general business of the day has developed. 
For this reason the greater part of the toll- 
line or long-distance business is crowded 
into an exceedingly small part of the busi- 
ness day. The periods of great demand 
are short. The facilities provided are idle 
a great nart of even the business hours. 

Utter disregard for repairs and recon- 
struction, usually comprised under the 
head of “maintenance,” has been the cause 
of more misunderstanding on the part of 
the public and public bodies having to do 
with rates, of more self—or selfish—de- 
ceit on the part of promoters of telephone 
enterprises, and of more mistakes on the 
part of the investing public than any one 


.factor in the telephone business. 


With a new plant, “current repair” is 
at a minimum, and can be for a time dis- 
regarded; with a growing plant, it is too 
easy to lose it in construction; but sooner 
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would soon show in quality of service and 
in reconstruction requirements. In other 
words, surplus maintenance would be off- 
set by decrease of capital charges, while 
inadequate maintenance requiring new 
construction in time would increase capi- 


tal charges. 
Sees Cents 


- Producer-Gas Power Plant 
Fuel Tests. 

The accompanying table, published by 
permission of the Director of the United 
States Geological Survey, shows the rce- 
sults obtained on a wide range of fuels 
tested by the technologie branch of the 
United States Geological Survey, under 
the direction of Joseph A. Holmes, expert 
in charge, and Robert Heywood Fernald, 
engineer in charge. These tests were 
made at St. Louis, Mo., at the fuel-testing 
plant which was located on the grounds 
of the Louisiana Purchase Exposition. 

At the time this plant was erected there 
were but few gas-producer plants in the 
country burning any class of bituminous 
coals, and many prominent engineers were 
in doubt as to the possibility of operating 
a gas engine on gas produced from coals 
such as are mined in the central and west- 
ern states. 

This branch has done a valuable serv- 
ice to the country in demonstrating the 
possibility of burning nearly all classes of 
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Cubic Feet 


Rritish Ther- | poy ard Gas Equivalente 
Proximate Analysis. ; | Produced per i a E 
Ler Cent. ysis mal Units per pound of Equiv- ae Fuel per Brake 
Pound of Fuel.) qient*® Fuel cal Horse-Power- 
Consumed by Units Hour. 
Producer Piant. per 
Fuel. f e E E Wize Cnbic | -— -— 
; | ‘Feet. of 
Do i One |; sate < | =o Si , 
To y~ : ` S Arı gei . 
= 23 x5 E awe D E Gas <i ic 
Z oz ina < im | A in a = a 
E ae = | ! 5 
! | | ae 
Florida peat........... 21.00 | 51.72 22.11 5.17 | 8,127 | 10,289 | 28.5 36.1 175.2 2 37 2.08 
Average of four lig- 
NILES, scsnwesendinae st 85.05 | 2.96 | 27.72 | RA 7484| 1188 28.8 | 40.3 , 169.9 | 2.48 | 1.73 
Average of four Mi- | | | 
nois coals ........... 11.51 | 31.81 | 48.46 | 13.22 | 10,651 | 12,080 | 496 | 58.1 | 158.2 | 1.66 | 1.47 
Average of four Penn- ; 
sylvania coals....... 8.47 | 19.68 | 67 31 9.54  I3C51 | 14,136, 71.4 | 74.0 | 141.6 | 1.16 1.12 
Average of four West ! i i 
Virginia coals....... 2.47 | $2.12 | 60.24 5.17 W428 | 14,610 | 77.5 | 79.6 119.6 1.08 i 1.00 


necessary for operating the producer. 


* Equivalent fuel includes that used in the producer. and also the amount required to generate the steam 


Of the four Pennsylvania conls tested, two came from the Lower Kittanning bed, one from the Lower Free. 


port and the fourth from the Pittsburg bed. 


Of the West Virginia coals, one came from the Ansted bed, another from the Eagle, both 
mined in the New River district; a third from the Pittsburg and the fourth from the Keystone 


or later, if not provided out of current 
revenue, where it belongs, it will be found 
either in increased construction—that 18, 
capital charges—or in a depreciated plant. 

In any consideration of this question 
the leaning should be toward liberal rather 
than’ inadequate maintenance. In any 
properly administered company any excess 
would he found in betterments or construc- 
tion, and consequently in reduced capital 
investment, while inadequate maintenance 


of these being 
bed. 
low-grade fuels with good economy. As 
will be noted in the table, the poorer coals 
required a correspondingly greater quan- 
tity of the fuel to produce a horse-power. 
The equipment used was a 250-horse- 
power pressure producer with a centrif- 
ugal tar-extractor and gas-holder, A 235- 
horse-power, three-cylinder vertical gas 
engine belted to a generator produced 
power which was measured by electric in- 
struments connected with the switchboard. 
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STEAM-TURBINE POWER AND TRANS- 

MISSION PLANT OF THE MOCTE- 
ZUMA COPPER COMPANY AT NACO- 
ZARI, SONORA, MEXICO. 


BY JOHN LANGTON AND CHARLES LEGRAND. 


This power plant was erected to pro- 
vide for a large extension in the opera- 
tions of the Moctezuma Copper Company, 
both at its works, situated at Nacozari, 
and at its mines, six miles distant. The 
plant was planned with the aim of pro- 
viding comprehensively, not merely for 
present needs, but for all probable con- 
tingencies, and for possible further ex- 
tensions. 

The duty on crude petroleum into Mex- 
ico being prohibitive, and the wood supply 
in the neighborhood being inadequate to 
furnish fuel for a steam plant of the 
requisite capacity, coal is the only avail- 
able fuel; and bituminous coal from north- 
ern New Mexico is the nearest and cheap- 
est to be had. Since this coal has to be 
hauled 750 miles by rail to Nacozari, its 
excessive cost required that the plant 
should be: planned for the greatest fuel 
economy consistent with that simplicity 
in operation which is essential in a plant 
which must run continuously in an iso- 
lated situation, such as Nacozari, where 
skilled labor is frequently scarce. The 
cost of fuel dictated the addition of econ- 
omizers to the boilers, and also super- 
heaters to give a moderate degree of super- 
heat. 

After careful investigation and con- 
sideration of all the conditions, both local 
and general, it was decided to use steam 
turbines. 

The water at Nacozari is saturated with 
lime salts, and deposits hard scale in large 
quantities in the boilers, unless it is chem- 
ically treated to replace the lime salts by 
sodium sulphate. In the latter case great 
waste is involved in blowing off the boilers 
to keep down the degree of concentration 
of sodium sulphate in solution, which 
would otherwise cause foaming. The use 
of steam turbines, and the consequent 
absence of oil in the exhaust steam, makes 
it easily possible to get pure feed-water 
for the boilers by using surface condens- 
ers, thus transferring scale deposit from 
the economizer and boiler tubes to those 
of the condenser, where it is more easily 
dealt with, and where, at the lower tem- 
perature, the deposit will possibly be less- 
ened. 

In addition.to the water being hard, it 
is also scarce in the dry season, and very 
turbid and full of sediment during the 
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'Paper read before the Electrical Section of the 
Canadian Society of Civil Engineers, March 5. 
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rains. Of necessity, in times of scarcity, 


and for the sake of clear water in times | 


of plenty, the condensing water is passed 
over a cooling tower, the new water sup- 
plied being only that quantity needed to 
make up for the evaporation in the cool- 
ing tower. Whether it will be cheaper to 
treat this water supply chemically, or to 
expend labor in scaling the condenser 
tubes, remains to be determined by ex- 
perience. 

The near-by load on the power plant 
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power plant could be found sufficiently 
near the concentrating mill to permit 
transmission of the mill power at motor- 
voltage. 
DESCRIPTION OF POWER PLANT. 

The plan and sectional elevation of the 
plant are shown by Fig. 1 and Fig. 2. 
The framework of the buildings is steel. 


The roofs are corrugated steel. The walls 


of the boiler room are also corrugated 
steel. The outside wall of the turbine 
room is concrete, and the partition be- 
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Fia. 1.—PLAN oF STEAM TURBINE PLANT OF THE MOCTEZUMA COPPER COMPANY, NAcozanl, 
SonorRA, MExIco. 


is about 1,000 kilowatts. This is con- 
sumed by the concentrating mill, the town 
lighting, and a few general service motors, 
and is approximately fixed in amount. 
The transmission load is about 500 kilo- 
watts, and this is the portion of the load 
which is most likely to require extension, 
possibly in several directions, since the 
broken and mountainous character of the 
country, the scarcity of cheap fuel and of 
water of any kind, make any but trans- 
mitted power for mining operations very 
costly. It was therefore decided to gen- 
erate power at a voltage suitable for direct 
transmission to the mine, having in mind 
also that step-down transformers would, 
in any case, be needed for the bulk of 
the near-by load, since no good site for the 


tween the turbine room and the boiler 
room is reinforced concrete. 

The coal has to be hauled through that 
section of the semi-arid Western country 
where railroad traffic is subject to severe 
interruptions when it rains, either due 
to track washouts caused by cloudbursts 
or to the loss of bridges torn away by the 
débris carried along by floods in the usu- 
ally dry beds of streams. To insure con- 
tinuous operation of the plant it is therc- 
fore necessary to carry a large stock of 
coal at all times. It was considered de- 
sirable to provide storage for one month’s 
fuel consumption. Storage by reserve 
stock pile entails the expense of double 
handling, and with bituminous coal in- 
volves deterioration, both in heat value 
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and in physical character. Some form 
of bin storage, by which the whole stock 
is carried in the bins, and is continually 
moving through them, is therefore very 
desirable. 

The form of storage adopted for this 
plant is that shown by the coal dock, 
numbered 18 in Fig. 1 and Fig. 2. The 
site selected afforded the opportunity of 
getting a trestle for main-line cars thirty- 
three feet above the boiler-room floor, at 
a cost of a spur of moderate length from 
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tions which obtain at Nacozari, it was 
considered that hand-firing would at pres- 
ent be most economical. The coal ia 
brought to the boilers in charge cars hold- 
ing one ton of coal each, and ashes loaded 
by hand into small dump-cars, which are 
then pushed to a point where they are 
discharged into main-line cars on a spur 
from the main line, the latter being paral- 
lel to the boiler house, 150 feet distant 
from it, and twenty-six feet below the 
level of the boiler-room floor. 
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Fie. 2.—SECTIONAL ELEVATION OF STEAM-TURBINE PLANT OF THE MOCTEZUMA COPPER CoM- 
PANY, NACOZARI, SONORA, MEXICO. 


the main line, and a short trestle ap- 
proach, both on a four per cent grade. 
The trestle continues over the coal dock 
on a level, and twenty-four feet above the 
floor of the dock. This floor is of rein- 
forced concrete, resting on a series of 
transverse walls. The two ends and one 
side of the dock have reinforced concrete 
walls twelve feet high. For the present 
the wall on the side next the boiler house 
is omitted, though anchorages are pro- 
vided by which it may be added in the 
future if desired. 

The transverse foundation walls form 
a series of tunnels under the dock, in each 
of which coal may be drawn from the 
bottom of the pile through the hoppers 
and coal valves shown, fresh coal being 
unloaded on top of the pile direct from 
the main-line cars. The dock constructed 
holds 1,200 tons. An extension to double 
this capacity is shown on the plan in 
dotted lines. 

With the fuel consumption in imme- 
diate prospect, and with the labor condi- 


All charge-car and ash-car tracks are 
on the boiler-room floor level, and are 
without grade. 

In case future extension and other de- 
velopments make it profitable to use auto- 
matic stokers, provision is made for de- 
livering coal to them from the coal storage 
dock, by means of the apparatus indicated 
by broken lines in Fig. 2. Coal, fed by 
gravity from the present hoppers to a 
spiral conveyer for which openings 
(shown in Fig. 2) are provided in the 
transverse walls, will be carried by the 
conveyer to the central transverse passage 
between the two coal docks. This passage 
will be excavated to a depth of about 
twelve feet below the boiler-room floor, 
giving space for crushing rolls, and drop 
enough to feed the lump coal by gravity 
through the rolls to the boot of an ele- 
vator. This elevator will either deliver 
the crushed coal to a pocket running the 
length of the boiler house, suspended from 
the roof truss, or, if it is preferred to 
deliver coal to the stokers by charge cars, 
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the elevator will deliver to a small crushed 
coal bin. In the first case, spiral con- 
veyers will distribute the coal along the 
length of the pocket, from which it will 
be drawn through weighing chutes to the 
hoppers of the automatic stokers. In the 
second case, charge cars filled from the 
crushed coal bin and weighed, will run 
on a platform placed at a convenient 
height for the cars to discharge into the 
hoppers of the stokers. 

If desirable and profitable in the 
future, the excavated central transverse 
passage may be continued into the boiler 
room, and carried along the front of the 
boilers, under the boiler-room floor, form- 
ing a basement about twelve feet high, 
which will allow the use of hopper-bot- 
tomed ash-pits, discharging their contents 
either into cars or to a suitable ash con- 
veyer. 

Stirling boilers, Class A, are used; 435 
horse-power each, with safety valves set 
to pop at 160 pounds gauge pressure. 
Each boiler is equipped with a Foster 
superheater, to give seventy-five degrees 
Fahrenheit superheat. Directly back of, 
and in continuation of, each boiler is a 
160-tube Greene fuel economizer, sixteen 
rows of ten tubes wide. The gases from 


= the economizer, or from the by-pass flue 


beneath the economizer, pass into the main 
flue, eight fect wide by nine feet high, 
and thence to the central stack, twelve 
feet inside diameter and 184 feet in 
height above the boiler-room floor. In 
addition to dampers at each economizer, 
and at each by-pass flue, main flue 
dampers are provided, one at each side 
of the stack, to be operated by automatic 
damper regulators. The boilers and econ- 
omizers are set in brickwork, but all flues 
are of concrete, with reinforced concrete 
roof. The stack is entirely reinforced 
concrete construction. , 

The boiler feed-pumps are placed in the 
central space opposite the stack. They 
draw from two small tanks adjacent to 
them, and placed to give a suction head 
to the pumps. Condensed water, live 
steam drips, and any fresh water needed 
to make up feed, are delivered to these 
suction tanks. There are two geared 
triplex pumps, driven by variable speed 
induction motors, one in operation and 
one in reserve, and a duplex steam pump 
for emergencies. The latter is also piped 
to give high. pressure cold water to the 
turbine scale borers, for scaling boiler 
and condenser tubes. 

The main steam pipe is eight inches in 
diameter, and is a ring system, divided 
into sections by gate valves to allow/re- 
pairs to piping” or| branchvalves without 
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a general shut-down. All piping is over- 
head. 

The turbine room contains three 1,000- 
kilowatt Curtis turbo-generators. They 
run at 1,800 revolutions per minute, 
and are three-phase, sixty-cycle, 6,600-volt 
machines. One turbine is always in rc- 
serve. Hach turbine has its own con- 
denser, air-pump and circulating pump. 

The condensers are counter-current Al- 
berger surface condensers, with a motor- 
driven dry vacuum pump. By carrying 
the condensed water drain pipes a short 
distance outside the building to a seal 
tank, a sufficient difference of elevation 
is obtained to give a barometric column. 
This obviates the necessity of a condensed 
water pump at each condenser. Two sim- 
ple low-lift centrifugal pumps, motor 
driven, are provided at the seal tank to 
return the condensed water to the feed- 
pump suction tanks in the boiler room. 
One centrifugal pump is in operation and 
one always in reserve. 

The circulating pumps are of the Root 
or Connersville impeller type. They are 
motor driven, and handle 3,000 gallons 
per minute each. 

The cooling water tower is placed on a 
tableland, which begins about 100 feet 
back of the power plant, and which is 
fifty-five feet higher than the boiler-room 
floor level. It is of the open atmospheric 
type, which is found very satisfactory in 
the dry, western climate, where, for the 
greater portion of the year, the relative 
humidity is about thirty per cent. 

A twenty-four-inch cast-iron pipe, 150 
fect long, carries the circulating water 
from the cooling tower sump to the tur- 
bine room, along which it runs with a 
branch to each condenser. The valves in 
these branches are the only ones in the 
circulating water system. The elevation 
of the cooling tower sump gives a static 
head of thirty-five feet at the condensers; 
the circulating pumps draw from the con- 
densers, and each pump delivers through 
its own sixteen-inch pipe, opened at the 
top of the cooling tower, fourteen feet 
above the level of the water in the cooling 
tower sump. 

The turbines and condensers afe set 
high enough above the floor to give head- 
room under the pipes, draining water from 
the condenser, and oil from the footstep 
bearings of the vertical turbines. This 
sets the operating gallery for the turbines 
at twelve feet above the floor. In the 
middle section of the turbine room this 
gallery is continued to the back wall of 
the room, and carries the main switch- 
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board and a fifty-kilowatt motor-driven 
exciter, with space for a second identical 
exciter. A feeder from the main high- 
tension switchboard supplies three sev- 
enty-five-kilowatt station transformers 
placed under the gallery, which furnish 
230-volt current to an adjacent distribut- 
ing switchboard, whence wires, run on 
the underside of the gallery floor, supply 
all the motor-driven station apparatus and 
auxiliaries. 

The circulating pumps and air-pumps 
are on the main floor, as are also the oil 
filter and the two steam-driven oil pumps 
which supply the turbines, and a steam 
turbine-driven fifty-kilowatt exciter; space 
is provided for a second steam-driven ex- 
citer. 

The overhead crane will reach all ma- 
chines, and carry them to or from a truck 
or car which may be run into the build- 
ing in the vacant floor space left for that 
purpose. The station transformers under 
the gallery are alone out of reach of the 
crane, and they therefore stand on small 
trucks, that they may be wheeled out into 
a space accessible to the crane. 

The pole-line wires pass out from the 


lean-to behind the switchboard, which » 


contains the arrangement of wires for con- 
necting any pole-line wire to any feeder 
panel, and also the lightning arrester and 
choke-coil system. 

Normally, the plant is run with motor- 
driven auxiliaries throughout, but in 
starting up, or in case of accident to the 
station feeder or the transformers, the 
steam-driven boiler feed-pump and the 
steam-driven exciter: enable the plant to 
operate with the turbine on open-air ex- 
haust, each turbine having its own at- 
mospheric relief valve and open-air ex- 
haust pipe. 

The turbine room exemplifies the con- 
centration of power which is possible with 
steam turbines; the three 1,000-kilowatt 
machines with condenser and auxiliaries, 
and with switchboards and exciters, being 
comfortably housed in a floor space forty- 


five feet by seventy-two feet; practically. 


one kilowatt per square foot. 

~The four boilers at present installed 
are for the immediate load of 1,500 kilo- 
watts; three boilers under steam and the 
fourth a spare, for cleaning and repairs. 
One or two more boilers, depending on 
what the load-factor and the peak-loads 
of the increased consumption may prove 
to be, will be needed to bring the boiler 
plant up to the full capacity of two tur- 
bines. An extension for two or more 
boilers is shown by dotted lines in Fig. 1. 
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ELECTRICAL DISTRIBUTION. 


As stated previously, the load consists 
of a few scattered motors, the town light- 
ing, the concentrator and {he mine motors 
and lights. 

The feeders are all of bare half hard- 
drawn copper wires, spaced twenty-four 
inches apart, except between the trans- 
mission line and the mine. 

Where transformers are operated in 
parallel, or are likely to be operated in 
parallel in the near future, they are pro- 
vided with a primary oil switch and a 
secondary knife switch. These switches 
are located near each other so that a sim- 
ple mechanical interlocking arrangement 
is used to prevent secondary switch being 
left closed when primary switch is open. 
This locking device permits the opening 
of secondary switch with primary switch 
closed, but secondary switch can not be 
closed if primary switch is open, or pri- 
mary switch opened without first opening 
secondary switch. This device is used to 
prevent a man working on transformer 
from forgetting to open secondary switch. 

CONCENTRATOR. 

The house which contains the trans- 
formers for furnishing current to the con- 
centrator motors and lights is a two-story 
fireproof building, twenty feet by thirty- 


two feet, with concrete walls, steel trusses 


and corrugated iron roof. The floor, 
made to stand a load of 1,000 pounds per 
square foot, is the so-called multiplex 
plate (a corrugated steel plate with a 
special form of corrugation) filled with 
concrete. The building is provided with 
two forty-eight-inch adjustable ventilators 
and the necessary openings in the floor 
and lower walls to insure a good cir- 
culation of fresh air in both stories. 

The ten 125-kilowatt transformers are 
located in the upper story, and are con- 
nected in groups of three on each phase; 
the tenth transformer is a spare one, which 
can be connected to any of the three 
phases. 

The high-tension wires, after passing 
through choking-coils, are run on inst- 
lators on the bottom chord of roof trusses. 
Low equivalent lightning arresters are 
connected to each wire where it enters 
the building. 

The primary of each transformer is con- 
nected to its proper phase through an 
automatic two-pole oil switch and two 
single-pole disconnecting switches. The 
secondary of each transformer is connect- 
ed to the distributing switchboard bus- 
bars through a two-pole knife switch with 
enclosed fuses. The primary and second- 
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ary switches are interlocked as explained 
above. 

The secondary wiring between trans- 
formers and switchboard bus-bars is ar- 
ranged to give as nearly as possible an 
equal load on each transformer connected 
to the same phase. 

The distributing switchboard is located 


in the lower story, where there are no’ 


high-tension wires, and consists of eight 
panels of black enameled slate, on which 
are mounted sixteen three-pole feeder 
switches with fuses. 

Three transformers in parallel were 
used on each phase, instead of a single 
one, for several reasons: 

(1) The transformers had to be self- 
cooling to reduce attention to a mini- 
mum. 

(2) In case of trouble with one trans- 
former, the operation of the concentrator 
would hardly be interfered with. 

(3) Greater ease of handling. 

(4) Figuring on having a spare unit, 
which is necessary when plant is so far 
from manufacturers and continuous oper- 
ation is of the utmost importance, the 
total cost is smaller. 

These advantages more than balance the 
slightly decreased efficiency and difficulty 
of maintaining an equal load on trans- 
formers connected in parallel. 

The transformer house is situated as 
nearly as possible at the centre of the 
load and over half of the load is within 
a 300-foot radius. 

The motors connected to these trans- 
formers consist of four 150-horse-power, 
one seventy-five-horse-power, five fifty- 
horse-power, one thirty-horse-power, eight 
twenty-horse-power, five ten-horse-power, 
and nine five-horse-power, also the equiv- 


alent of about 1,000 sixteen-candle-power. 


lamps. Two fifty-horse-power and the 
seventy-five-horse-power and thirty-horse- 
power motors are to run for ten hours a 
day, the other motors run continuously. 

Inside of the building, where it would 
not necessitate too large a cable, three 
conductor cables were uscd instead of 
three single wires. | 

The secondary distribution was made 
at 220 volts instead of 440 volts to permit 
the use of incandescent lamps on the same 
feeders as the motors, and also to reduce 
the trouble with insulation, a concentrat- 
ing mill for copper ore being a very wet 
building. 

MINE. ! 

The power is transmitted to the mine 
at Pilares, five and one-half miles from 
Nacozari, by a line consisting of three 
No. 2 wires spaced thirty-two inches apart, 
mounted on porcelain insulators suitable 
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for 20,000 volts. The poles are of Michi- 
gan cedar with six-inch tops, spaced at 
an average distance of 130 feet. 

The transmission line has been operated 
at 6,600 volts and twenty-five cycles from 
another power plant, and in three years’ 
operation has not given any trouble from 
lightning or other causes, although a 
great many insulators are broken by being 
used as targets for revolver shooting. 

At Rosario, three and one-half miles 
from Nacozari, are located three ten- 
kilowatt transformers with necessary 
switches and lightning arresters. They 
are used to operate a motor-driven pump 
delivering water against 600 feet head, to 
a tank at Porvenir. A part of this water 
is used for steam locomotives operating 
on the railroad between the mine and the 
concentrator; the rest is pumped 700 feet 
higher to Pilares for domestic use. _ 

At a point five miles from Nacozari the 
line divides in two branches, one going to 
the Pilares shaft, the other to the Y shaft. 
At Pilares are located three fifteen-kilo- 
watt transformers for lighting and power 
circuits on the surface and in the mine. 
At the Y shaft are located two 300-kilo- 
watt, six-phase, 260-volt rotary converters, 
one 150-horse-power, 220-volt induction 
motor driving a compound air-compressor 
and three fifteen-kilowatt transformers for 
lighting and power circuits on the surface 
and in the mine; these transformers oper- 
ate in parallel with those at Pilares, their 
circuits being connected through the mine 
workings, and both sets are provided with 
primary and secondary interlocking 
switches. 

The air-compressor is belt-driven, and 
delivers air at 100 pounds pressure for the 
operation of air drills in the mine. 

The direct current from the rotary con- 
verters is used to operate electric locomo- 
tives in the mine and on the surface, two 
electric hoists, one at the Y shaft, the 
other at Pilares shaft, and one stationary 
motor at Porvenir driving pump men- 
tioned previously. ° 

The electric locomotives in the mine 
consist of three ten-ton locomotives for 
thirty-six-inch gauge, of which any two 
are operated in tandem from one con- 
troller by means of cable connections; 
they are equipped with air-brakes. This 
tandem arrangement was used in prefer- 
ence to a twenty-ton locomotive, because 
when the use of a twenty-ton locomotive 
became necessary, a ten-ton locomotive 
was already in service. It was also diffi- 
cult to get a twenty-ton locomotive for 
the narrow gauge and with the necessary 
clearances to operate in mine tunnel. It 
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also gave a spare half unit corresponding 
practically to a whole spare unit. 

The trolley pole is of the “scissors” 
type, with a roller two feet long instead 
of a wheel, capable of eight feet vertical 
motion as the locomotives have to operate 
outside of the mine in the same yard with 
the steam locomotives. This trolley pole 
has no lateral motion. The trolley wire 
in the mine is eight feet from the rails, 
the tunnel in which locomotives run being 
large enough to give clearance to thirty- 
ton double-truck steel ore cars. These 
cars are loaded at bins in the mine, and 
after loading are passed under a timber 
gauge which limits the height of the ore 
so as not to interfere with the trolley 
wire. 

The hoists at the Y and Pilares shafts 
are duplicate as far as the electrical equip- 
ment is concerned. They are designed to 
lift an unbalanced load of 5,500 pounds 
at a speed of 525 feet per minute with 
250 volts at the motors; with an unbal- 
anced load of 3,000 pounds, the hoisting 
speed to be 600 feet per minute. 

The hoists are double-drum geared 
hoists, which can be operated balanced or 
unbalanced, each drum being driven in- 
dependently of the other by means of 
clutches. 

The Y shaft hoist is a new one, with 
motors mounted on same bed plate as the 
drums. 

The Pilares hoist is an old steam hoist 
which has been operated electrically for 
the past three years. The motors in this 
case are sct outside the hoist frame on 
independent foundations and geared to 
the crank discs of the steam engine, crown 
gears having been shrunk and keyed on 
the discs. ‘The connecting rods and ec- 
centric straps of the steam engine are 
disconnected, but can be reconnected 
again in a very short time to run the 
hoist with steam. This has been done 
only once, not because of trouble with the 
electrical equipment, but through the lack 
of power at the generating station. 

The motors are two compound-wound 
street-railway motors, rated at sixty-eight 
horse-power for one-hour run, geared di- 
rectly to the secondary shaft of the hoist. 
They are operated in series-parallel by 
means of a drum controller giving five 
positions with the motors in series and 
four positions with the motors in parallel. 
The change from the series to the parallel 
connections of motors is done by the 
bridge method, which does not open the 
circuit, and gives a practically constant 
torque during the change. This prevents 
jars on the hoist cables. 

The rheostats are of,ample carrying 
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capacity and their resistance is so pro- 
portioned that with a light load, such as 
two or three men, the acceleration is not 
unpleasantly fast; with the maximum 
load the hoist does not start until the 
second step of controller is reached. 

Compound instead of series motors 
were employed, to allow the motors to be 
used as generators, and act as brakes when 
lowering men into the mine. Although 
series motors would also act as generators 
under the same conditions, they would 
have to attain too great a speed before 
“nicking up,” and then would give a too 
quick retardation. When used as gener- 
ators, the shunt winding of the motors 
is excited from the outside circuit, and 
the current generated by the motors is 
passed through their series winding to 
excite the field in the same direction as 
the shunt winding. This is done so that 
if the outside current fails while lowering, 
the cage accelerates a little, but is not 
completely deprived of electric brake. 
The current generated by the motors 1s 
passed through the starting rheostats. 
There are seven steps on the controller; 
on the first one the motors are short-cir- 
cuited without rheostat, then the resistance 
is gradually increased to a maximum, the 
increased resistance corresponding to an 
increased speed. The maximum resistance 
is such as to limit the lowering speed of 
a full cage of men to a set maximum 
speed which can not then be exceeded. 
The first step of the controller gives a 
speed of about sixty feet per minute with 
a cage full of men. 

The lowering of men into the mine is 
the most important work of this hoist; its 
operation is the reverse of the ordinary 
steam hoist. With a steam hoist the men 
are lowered “on the brake” and the steam 
kept as a reserve to stop the hoist in case 
of accident to-the brake, while with the 
electric hoist, the hand-brake is kept in 
reserve. 

When changing the hoist from steam 
to electricity, all but one of the operating 
levers were kept the same as before, even 
the reversing lever of the engine being 
used to operate the reversing switch of 
the controller. The lever operating the 


controller was the only one changed from 


the one operating the throttle, but the 
controller was made to operate with a reg- 
ular lever as nearly as possible the same 
as the throttle valve instead of the regular 
controller handle. This was done to pre- 
vent, as much as possible, false motions 
on the part of hoisting engineers. 

This hoist has been in operation for 
three years, and has worked very success- 
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fully. Outside of a set of new pinions, 
armature bearings, and controller con- 
tact fingers, there have been no repairs to 
the electrical equipment, the commutators 
not even having been turned once. The 
acceleration is very smooth, and the elec- 
trical ‘braking is a marked improvement 
over the hand braking. These results are, 
to a great extent, due to the use of motors 
and controlling apparatus of generous size 
for the work to be done. 

It may be interesting to give some tests 
of running efficiency of this hoist, ob- 
tained from the electric input of motors 
to total load lifted. The gears on the 
hoist itself are cast gears uncut, but worn 
smooth by several years of service. The 
weights given are only approximately cor- 
rect, but error is not over three per cent. 
The tests were taken when running un- 
balanced; the efficiency would be some- 
what lower when running balanced, the 
friction being greater for the same total 


load lifted. 


Hoisting Electrical 
Total Load. Speed. oput Efficiency. 
Pounds. a per E. H. P. Per Cent. 
n. 
1,300 656 46.6 55.3 
1,450 653 48.3 59.4 
1,900 634 60.0 60.8 
2,100 622 68 .6 59.4 
4,100 586 107.0 68.0 


With average care in starting, such | as 
given by the Mexican hoisting engineers, 
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8. Fifty-kilowatt motor-driven ex- 
citer. 

9. Oil switch cells. 

10. 6,600-volt main switchboard. 

11. 230-volt station switchboard. 

12. Seventy-five-kilowatt station trans- 
formers. 

13. Feed-water tanks. 

14. Motor-driven feed pump. 

15. Duplex steam feed pump. 

16. 435-horse-power boiler. 

17. 160-tube economizer. 


18. Coal dock. 
—____<@—___. 


Electric Locomotives for 
Detroit River Tunnel. 

The accompanying illustrations show 
one of the six electric locomotives now 
being built for the Detroit River Tunnel 
Company by the General Electric Com- 
pany and the American Locomotive Com- 
pany. These locomotives will be used to 
haul both passenger and freight trains 
through the tunnel now being construct- 
ed under the Detroit River from Detroit, 
Mich., to Windsor, Ontario. 

They are moderately slow-speed ma- 
chines and weigh 100 tons on the drivers. 
The frame is of the articulated type and 
can best be described as consisting of two 
four-wheel trucks hinged together. The 
trucks are of a very solid construction, 
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PLAN AND emvaaion oF ELECTRIC LOCOMOTIVE FOR DETROIT RIVER PROJECT. 


the starting current does not exceed the 

running current by more than twenty-five 

per cent. 

REFERENCE NUMBERS TO APPARATUS 
SHOWN IN FIG. 1 AND FIG. 2. 


1. 1,000-kilowatt turbo-generator. 

2. Surface condenser. 

3. Circulating pump. 

4. Dry vacuum pump. 

5. Oil filter. 

6. Oil pump. 

7. Fifty-kilowatt steam-turbine ex- 
citer. 


with cast-steel side frames of truss pat- 
tern carried on semi-elliptical journal-box 
springs. The diameter of the driving 
wheels is forty-eight inches. The draft 
rigging is carried directly on the outer 
end frames of each truck, the two trucks 
being hinged together by substantial 
hinges and pins. By adopting this method 
of construction the draft of the locomotive 
is carried directly through the truck 
frames and the centre pins are relieved 
of all hauling strains. 

The superstructure consists of a main 


ane 
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operating cab and two auxiliary end cabs. 
The main cab is fifteen feet six inches in 
length and contains the engineer's operat- 
ing mechanism and valves, while the con- 
tactors, rheostats and air reservoir are 
contained in the auxiliary cabs. The 
height of the end cabs is such as to permit 
the engineer to obtain a good view of the 
tracks. Easy access to the couplers is 
provided by a narrow platform running 
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from the main cab to the ends of the loco- 
motives. 

The electrical equipment of each loco- 
motive consists of four GE-209 motors 
and the Sprague-General Electric multi- 
ple-unit train control. Each motor will 
develop approximately 300 horse-power, 
and at its hour rating will develop 4 
tractive effort of 9,000 pounds at a speed 
of twelve miles per hour, while a complete 
locomotive is capable of hauling a 900- 
ton train up a two per cent grade at the 
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required schedule speed. The motors are 
of the commutating-pole type, and are 
among the largest units of this type yet 
constructed for railway work. The cur- 
rent will be supplied to the motors from 
an inverted third rail at a potential of 
600 volts. On account of the heavy torque 
developed, which amounts to 4,050 pounds 
at a one-foot radius, a pinion is mounted 
on each end of the motor shaft. 

The motors will be cooled by forced 
Ventilation, a blower having a capacity 
of 2,000 cubic feet per minute being in- 
stalled in the main cab for this purpose. 
A separate compressor, of type CP-26, 


ELECTRICAL REVIEW 


with a capacity of 100 cubic feet per 

minute piston displacement, provides air 

for operating the air-brakes. 
——__-@-____ 


Electrical Equipment for the 
Santos Dock Company, 
Santos, Brazil. 

The Companhia Docas de Santos 
(Santos Dock Company), through whose 
docks most of the coffee exported from 
Brazil passes, has recently placed a large 
order with the General Electric Company 
for the complete electrical equipment of 
its substation and docks at Santos. 
‘The order is comprehensive and includes 
six 3,000-kilowatt, water-cooled, three- 
phase, sixty-cycle, 40,000-6,600-volt trans- 
formers, twenty-three-panel switchboard 
and the necessary cables and wiring sup- 
plies. The order also includes five fifty- 
light constant-current transformers, 208 
series arc lamps, 420 multiple arc lamps, 
a large number of induction motors for 
operating air-compressors, hoists, cranes, 
etc., and a large number of type H oil- 

cooled transformers. 

Besides furnishing power for the docks, 
the substation will also supply energy for 
light and power to various other enter- 
prises thereabout. Power is supplied at 
a line potential of 40,000 volts by a 
hydroelectric plant some thirty-five miles 
from Santos, the equipment of which was 
furnished by the General Electric Com- 
pany two years ago. 

— 0 
American Museum of Safety 
Devices. 


The opening exercises of the Exposition 
of Safety Devices, at the McGraw Build- 
ing, 231 West Thirty-ninth street, New 
York city, will be held on Saturday after- 
noon, April 11, at three o’clock, under the 
auspices of the American Museum of 
Safety Devices and Industrial Hygiene. 
There will be a private view of the ex- 
hibits at the museum. Charles Kirch- 
hoff, chairman of the committee of direc- 
tion, will preside. The speakers will be 
Walter C. Kerr, Professor Charles E. 
Lucke, Professor F. R. Hutton, Dr. Jo- 
siah Strong and T. Commerford Martin. 

The exposition will be open to the pub- 
lic on and after April 13. Among the 
exhibitors are the Carnegie Steel Com- 
pany, Westinghouse Air-Brake Company, 
American Bridge Company, Union Switch 
and Signal Company, Yale & Towne 
Manufacturing Company and the Travel- 
ers’ Insurance Company. Three gold 
medals will be awarded for the best de- 
vices in transportation and mining, and 
the best safety device for motor-boats and 
motor vehicles. Dr. William H. Tolman 
is director of the museum. 
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The Bristoi Company. 

The Bristol Company, of Waterbury, 
Ct., has come under the control of Pro- 
fessor William H. Bristol, whose inven- 
tions the company has been manufactur- 
ing since it was first organized in 1889. 
Professor Bristol assumed active charge 
of the management of the business on 
Friday, March 28, and now owns the ma- 
jority interest. The business which has 
been carried on under the personal name 
of William H. Bristol, at New York, will 
hereafter be combined with the Bristol 
Company. By this consolidation of in- 
terests the Bristol Company will have ‘a 
most complete line of recording instru- 
ments for pressure, temperature, elec- 
tricity and for a great variety of other 
applications. 

The Bristol Company was organized in 
1889, under the name of Bristol’s Manu- 
facturing Company, to manufacture the 
Bristol pressure gauges and Bristol steel 
belt lacing, for which William H. Bristol 
had taken out patents. To these were 
added many other inventions from time 
to time, and in 1894 the business was in- 
corporated under the name of “The Bris- 
tol Company.” 

Professor Bristol withdrew from the 
presidency of the company two years ago, 
and since that time he has developed a 
number of new inventions, including the 
William H. Bristol electric pyrometers 
and patented smoked chart recorders. 
These have come into wide use. He has 
taken out a number of patents during the 
last three years on new instruments. One 
of these, which will soon be put on the 
market, is the long-distance electric ther- 
mometer, designed especially for indicat- 
ing refrigeration, atmospheric and drying 
temperatures. This instrument will fill 
a want long felt where it is desired to 
indicate at some central station, by means 
of switches, the temperatures of several 
different points. 

The new lines of William H. Bristol 
instruments supplement those of the Bris- 
tol Company, supplying a variety for ap- 
plications for which the old instruments 
could not be recommended. For exam- 
ple, the standard Bristol recording ther- 
mometers can not be successfully used for 
temperatures above 600 degrees Fahren- 
heit, while the William H. Bristol pyrom- 


eters are being applied to great advantage 
for higher ranges, especially from 600 to 
2,600 degrees Fahrenheit. The new lines 
of William H. Bristol pyrometers are 
fitted with special movements made by the 
Weston Electrical Instrument Company, 
and are designed for extremely accurate 
measurements. 
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The First Cost of Steam Turbines. 

It has recently been stated by Stevens 
and Hobart that as yet the steam turbine 
is more expensive than a piston engine. 
This statement was contradicted in a re- 
cent paper read before the Manchester 
(England) Association of Engineers by 
S. L. Pearce, who submits a table show- 
ing the relative prices paid for turbines 
and piston engines during six years. In 
1900 contracts were entered into for 750- 


kilowatt generating units at a price of 


$40 a kilowatt for the piston engines and 
$21 for turbines. These figures do not 
include condensing plant nor other steam 
accessories. The complete contract for 
generators, piston engines and condensers 
was at a price of $51.50 a kilowatt; for 
the turbine equipment it was $41.75. 
These prices also apply to the year 1904. 
In 1889 and 1901 contracts were 
entered into for 1,800-kilowatt gener- 
ator units at $30 a kilowatt for the piston 
engine, and $21.75 for the turbine, as 
before, without accessories. The prices 
for the complete generating equipment, 
including generators, condensers, etc., 
was $50 for the piston-engine unit, and 
$40 for the turbine unit. In 1901 a 
piston engine for a 1,500-kilowatt unit 
was purchased at $26.50 a kilowatt. In 
1902 a 3,750-kilowatt piston engine was 
purchased at $33.25 a kilowatt, and in 
1906 a 6,000-kilowatt steam turbine was 
purchased at $13.25 a kilowatt. The last 
three rates do not include steam acces- 
sories.—A bstracted from the Engineering 
Times (London), March 19. 
< 
The Price of Electric Power in 
Sweden. 

The city of Gothenburg, Sweden, has 
recently contracted for a large supply of 
electric power from the water-power plant 
at Trollhättan, a plant being constructed 
by the Swedish Government. The con- 
tract calls for the delivery of power at 
the city limits as three-phase current at 
a frequency of twenty-five cycles a second, 
6,000 volts. The price agreed upon is 
$13.75 a year per kilowatt of maximum 
demand for the first 7,000 kilowatts 
taken, plus 0.134 cent per kilowatt-hour 
for power used. This would make the 
cost of one kilowatt used for 2,400 hours 
during the year $17.08. If used for 


7,200 hours the cost would be $23.80. If 
more than 7,000 kilowatts are taken by 
the city, the fixed yearly price will be 
raised twelve per cent for the amount in 
excess. The maximum demand is to be 
ascertained by a meter which shows the 
highest load during a quarter of an hour, 
the instrument to be read every week, 
and the mean of the four highest read- 
ings to be considered as the maximum 
demand during that period. The rates 
at which the city will supply power to 
its consumers have not yet been deter- 
mined upon, as the distribution will not 
commence until January, 1910. The 
Trollhättan plant makes use of waterfalls 
on the Gota River, forty-four miles north 
of Gothenburg. The plans call for an 
equipment of eight 7,000-kilowatt gener- 
ators, four of which have been ordered 
from a Swedish company. Power is to 
be transmitted from the station at 55,000 
volts on steel towers, the spans being from 
500 to 600. feet. For building the plant 
$3,105,000 has been appropriated and 
$687,500 is estimated as the cost of the 
transmission system.—Abstracted from 
the Electrician (London), March 20. 
< 


Transatlantic Wireless Telegraphy. 


During a recent discourse on wireless 
telegraphy Marconi gave a brief historical 
review of the work of his company in 
establishing communication across the 
Atlantic Ocean. On March 24, 1899, 
he sent his first message across the Eng- 
lish Channel. In January, 1901, he 
established communication between Corn- 
wall and St. Catherine’s Point, Isle of 
Wight, and thus demonstrated clearly 
that the curvature of the earth did not 
cut off the waves, as to clear it a tower 
more than a mile high would have been 
needed, while the towers used were only 
300 feet high. On December 11, 1901, 
by means of kites sent up from Newfound- 
land, Marconi succeeded in catching a 
series of signals sent out from Poldhu, in 
Cornwall. In February, 1902, Poldhu 
kept in communication with the steam- 
ship Philadelphia, sending messages up 
to a distance of 1,551 miles and signals 
for 2,099 miles. These experiments 
brought out the injurious effects of sun- 
light on the electric waves. In Decem- 
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ber, 1902, communication was established 
between Glace Bay, Nova Scotia, and 
Poldhu, and in the spring of 1903 the 
transmission of press messages was begun, 
but was interrupted by several accidents 
and was not resumed. In October, 1903, 
messages were sent from Portsmouth, 
England, to Gibraltar, a distance of 1,000 
miles, 500 of which were over land. Dur- 
ing the next few years, changes were 
made in the forms of the aerials, and one 
having a more or less directional effect 
was adopted. In May, 1907, a new sta- 
tion at Clifden, Ireland, was erected and 
equipped with powerful apparatus, and 
the transmission of press messages was 
begun on October 17 of that year. Sim- 
ultaneously with these experiments Mar- 
coni devised a new system of continuous 
or semi-continuous trains of waves, which 
was tried between Poldhu and Glace Bay 
with success and was adopted at Clifden 
station. The apparatus consists of a large 
disc driven at a high speed by a steam 
turbine or electric motor. The periphery 
of thig runs between two smaller discs of 
steel about eighteen inches in diameter, 
which turn slowly in a plane at right 
angles to the first. These two discs are 
connected in a circuit with two condensers, 
which are maintained charged at a high 
potential by a high-tension, direct-current 
dynamo. At a point of the circuit be- 
tween the two condensers a branch cir- 
cuit is carried off which contains a con- 
denser, an oscillating coil and a large 
revolving disc. When the condensers are 
charged and the large disc is driven at a 
high speed, a spark will pass between this 
disc and one of the smaller ones, and 
oscillations are set up in this way with a 
frequency as high as 200,000 per second. 
It was found that if the disc be rotated 
slowly, an arc would be formed between 
this and one of the side discs. It is 
thought that the cooling effect due to the 
high speed prevents the arc and causes 
the discharge to take place merely as 
sparks. It was found, however, that these 
oscillations were of too high a frequency 
to affect the magnetic detector, although 
a synchronous coherer would work. But 
better results were obtained by placing a 
series of knobs on the large revolving 
disc, which had the_effect of causing the 
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sparks to take place at definite intervals, 
thus producing a succession of undamped, 
or slightly damped, waves, which set up 


a musical note distinguishable in a tele- 


phone receiver. One advantage of this is 
that there is no confusion between these 
musical signals and noises due to at- 
mospheric electricity —Abstracted from 
Engineering (London), March 20. 
< 
The Development of the Flameproof 
Motor. 

The use of the electric motor in mines 
where fire-damp exists has made it neces- 
sary to develop a machine which could be 
ventilated and at the same time would not 
set fire to gases outside of the motor case. 
Motors have been used in tight cases, no 
ventilation being provided for, but such 
machines necessarily run hot and have a 
comparatively limited output. The ob- 
vious remedy for this trouble was to pro- 
vide suitable openings in the case, which 
should be covered with wire gauze, using 
the principle of the Davy safety lamp; but 
this arrangement has not proved satisfac- 
tory, for when a large amount of gas is 
drawn into the motor, a spark may ex- 
plode it and the gas continue to burn 
there for some time, eventually damaging 
or destroying the motor. To provide a 
more satisfactory means of protection ex- 
tensive tests have been conducted at the 
Gelsenkirchen Fire-Damp Research Sta- 
tion, Westphalia, Germany. It was 
thought at the same time to devise a 
more substantial protection than afforded 
by the wire gauze, which is easily torn. 
The preliminary tests were made with 
tubes covered with gauze, but this was 
found to be open to the objections just 
mentioned. In one case the gas continued 
to burn within the motor for fifteen 
minutes. Five types of screen were then 
devised, one of which was found to be 
much more satisfactory than the others 
and to have extremely good ventilating 
properties. An explosion could not be 
transmitted through it, and after-burning 
did not take place. This consists of a 
number of hollow circular or rectangular 
metal sheets built up one above the other 
with narrow air-spaces between them. 
The sheets should be of brass or other 
hon-rusting metal. When applied to a 
motor it is convenient to place three such 
protectors on the case, one at the top in 
the stator housing, the others in the end 
brackets. The leading-in wires should be 
attached to a terminal box, which is sealed 
up with insulating compound after all 
connections have been made. This is to 
render the motor thoroughly air-tight ex- 
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cept for the protected openings. A 
motor of fifty horse-power, for 1,000 
volts, built in this way has been sub- 
jected to exhaustive tests at the Frameries 
Fire-Dainp Research Station in Belgium. 
The chamber was filled with explosive gas 
containing six, eight and finally ten per 
cent of methane. The mixture was ig- 
nited in the interior of the motor by a 
spark from an induction coil, but in no 
case was the explosion transmitted to the 
gas surrounding the machine, though the 
test was repeated many times. As a 
further test, guncotton was exploded 
within the motor, but in every case failed 
to produce an explosion outside. The 
motor itself suffered no damage in any 
of these tests. Motors protected in this 
way should be rated as half-enclosed ma- 
chines, and in order to supplement their 
natural ventilation, fans are attached to 
the shaft, which draw air through the 
protected openings in the brackets and 
expel it through the protector over the 
stator housing. The effect of this ventila- 
tion is that the output is only twenty-five 
per cent less than that of the open-type 
machines of the same size. The starting 
switches for these machines must also be 
protected, since they are usually placed 
near the motor. For alternating-current 
motors, submerging the controller in oil 
gives good results, but it is better to use 
the type of protection employed on the 
motor for direct-current controllers, since 
the direct-current arc is less easily ex- 
tinguished under oil.—Abstracted from 
the Electrician (London), March 13. 
< 
A New System of Former Winding 
for Semi-Enclosed Slots. 

A description is given here of the 
method devised by F. Creedy for winding 
generator coils in forms of such shape 
that they may be inserted directly in 
semi-enclosed armature slots. The method 
usually employed for placing windings in 
such slots is to draw the wire in by hand, 
but this is a slow and costly method and 
calls for two windings and is apt to dam- 
age the wire while the work is being done. 
Its advantages are that it enables the slot 
to be filled tightly and does not require 
highly skilled labor. It was to avoid the 
objections to the hand-winding, and yet 
to enable the advantages of semi-enclosed 
slots to be retained, that the new type of 
coil was devised. In winding this coil it 
is sought to arrange the conductors so 
that those parts which lie in the slots 
where space is most valuable and repairs 
most difficult should be completely insu- 
lated and protected before leaving the 
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former, and, if possible, the coil should 
not need any change of shape after leav- 
ing the form. When this can not be 
avoided it should be merely the ends of 
the coil which are altered, not the active 
length. It should also be possible to use 
insulating tubes for high-potential gen- 
erators. The coils should be of such 
shape that they can be removed for re- 
pairs and replaced. The principle of the 
new winding consists in bending up the 
end turns in the direction of the air-gap 
and in such a way as to bring all the 
wires into one plane, which enables them 
to pass through the narrow slot opening. 
In order to do this the coil is clamped 
after being wound in the former, and 
one side of the latter is then removed and 
a roc placed across the side of the coil 
and clamped in position. Then the under 
layer of wires is bent up at right angles 
to the plane of the coil, the turns all 
being held in the same plane. The rod 
is slipped back and the next layer of 
wires from the bottom is bent up so that 
these wires fall behind the first lot, and 
so on until all layers have been bent up 
at right angles to the plane of the coil. 
These wires may then be bent slightly in 
or out so as to bring them all into one 
plane. The coil is thoroughly taped and 
insulated and is ready to be placed in the 
slots. With this arrangement, since all 
of the turns lie in one plane and are bent 
up so as to clear the teeth, it is obvious 
that the coil can be slipped into position 
without any further change. When in 
position the turns may be left as they 
are or bent down, as may be desired. If 
they are not bent, their position, of course, 
makes it possible to draw out the arma- 
ture in one direction only. To facilitate 
the insertion of the coils the following 
method is adopted: Assuming a four-pole 
winding with a pitch of five, the first coil 
is then placed in slots one and six, the 
second coil in slots seven and twelve, and 
not in slots three and eight as would 
usually be the case. After four coils have 
been placed and the armature has been 
gone around once, the fifth coil is then 
placed in slots three and eight, and the 
same method followed. In this way each 
coil may be easily removed by simply re- 
moving the coils which lie above it. Coils 
wound in this way may be insulated by 
tape or the insulation may take the form 
of a lining in the slot. In the latter cage 
it is preferable to place the insulation on 
the coil and insert it in the slot with the 
coil.—A bstracted from the Electrical Re- 
view (London), March 20. 
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Marion, Ind, and Some of 
the Progressive Methods 
Which Have Caused It to 
Be Known as The Electric 
City. 

The amount of boosting which a live 
electric light company can do for the city 
in which it operates is enormous. Notable 
examples of this have been given from 
time to time. The case of Denver, Col., is 
a well-known one. Progressive manage- 
ment and a square-deal policy with the 
people in that city on the part of the elec- 
tric light company earned for Denver the 
proud title of “The City of Lights.” 

What has been done on a large scale in 
Denver, Chicago and other large cities 
is being done to-day in some of the 
smaller but none the less hustling cities 
of the country,-and one notable case is 
that of Marion, Ind. 

This beautiful little city of 25,000 or 
30,000 population is known throughout 
the state as “The Electric City of Indi- 


ana,” and certainly among the circle of 


towns which form this group, Marion 
stands without a peer, electrically speak- 
ing. 

To the traveler who has been working 
that section, to land in Marion at night- 
fall is like striking a beautiful oasis of 
light after having been for long, weary 
days on a desert of darkness. 

Marion at night is “all lit up.” It has 
its own little “great white way.” Beauti- 
ful arches of light adorn the principal 
street corners, public square, etc. The 
splendid court-house building, standing in 
the centre of the public square, is outlined 
with hundreds of incandescents. Store 
windows all vie with each other as to 
which shall be the brightest and most at- 
tractive looking after dark. 
~The psychological value of a well- 
lighted city like this can not be overesti- 
mated. The man who sees Marion for the 
first time is impressed with the fact that 
he is in a community of “live ones.” 
When he goes away from the town, if 
some one happens to mention Marion, 
Ind., he says: “Say, fellows, it’s one of 
the best little towns in the whole country ; 
it’s in a class by itself.” 

The secret is not far away. Every 
Marion man you meet is a booster. Every 
Marion woman you meet is a booster. 


Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 
Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


And the boys and girls and little children, 
they are boosters too. They think Marion 
is just about the best place on the map. 

But the two principal causes for 
Marion’s fame as The Electric City of 
Indiana are its progressive business men, 
and its aggressive, hustling, “square-deal- 
policy” electric light company. 

The key-note of the company’s policy 


been to give 100 per cent of service for 
every dollar taken in; to give everybody a 
square deal, and to win in every possible, 
legitimate way the esteem and friendship 
of the business men and public generally. 
Such a policy can not fail in its results. 


. While it is true that possibly more money 


might be made for a short time by other 


means, it is the company which builds up 
its business with the idea that honesty is 
the best policy that, in the long run, wins 
out far ahead of all others. 

The Marion Light and Heating Com- 
pany is actually one of the most popular 
institutions in Marion. It is entitled 
to this credit. S. H. Smith, the manager, 
seconded by his worthy lieutenant, F. T. 


Samples of the Direct-by-Mail Advertising Employed by the Marion Light and Heating 
ompany. 


Hollingsworth, enjoys the confidence and 
respect of every good business man iD 
Marion. Merchants, newspapers, county 
officials and the people generally, realize 
that they owe to the aggressiveness and 
liberal policy of their electric light com- 
pany an unstatable debt of gratitude. 

At the same time, as Messrs. Smith and 
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Hollingsworth are the very first to point 
out, no such success could have been theirs 
had it not been for the generally up-to- 
date spirit of the business men of Marion, 
who have been, to a man, quick to fall in 
with the progressive methods and plans 
proposed by the electric light company. 
One of the ways in which the company 
has made a big hit has been by furnishing 
special illumination during the holiday 
season, consisting of strings of incandes- 
cent lamps across the pavements, etc.; 
also by co-operating with the merchants 
in outlining the court-house with lights, 
and lighting the arches on the street cor- 
ners before mentioned. You will see a 
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tric company in stimulating interest in 
electricity and in arousing and creating 
the demand and desire for if. In the first 
place, liberal use has been made of very 
attractive, high-grade direct-by-mail ad- 
vertising. Month by month a beautiful 
illustrated bulletin (see illustration in 


this article), printed in two colors, has | 


been sent out to customers and prospective 
customers with great success. ‘The bul- 
letin contains references to all the latest 


electrical devices as thev come along— 


heating pads, chafing dishes, irons, etc.— 
and many very interesting items along 
general electrical lines are included from 
month to month. This makes the bulletin 


‘aie Electrical ) 
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Marion Light & Heating Company 
Marten, ted. 


Some of the Cover Designs Used for sne monthly Bulletin of the Marion Light and Heating 
ompany. 


great many more electric signs and elec- 
trically lighted windows in Marion than 
you will in many cities three or four times 
its size—yes, and some cities ten times its 
size. 

The spirit of hustle and “get there” 
permeates the whole town, and is in strik- 
ing contrast to the local pride (or shame 
it should rather be called) of another 
city we know of, of about the same size, 
where the local merchants have an agree- 
ment to light their windows only two 
nights a week. In this same city, which 
we will mercifully refrain from naming 
here, the electric light company, after 
many exertions, succeeded in placing a 
couple of flaming arcs in the front of a 
store which was near an intersecting 
street. The flaming arcs were no sooner 
burning brightly than the city fathers had 
“a bright idea” and removed the arc lamp 
from the corner of the street to a dark 
spot in the suburbs, for they said, “Jones’ 
flaming ares will light up that corner 
enough without that arc lamp.” 

Just a word: as to some of the progress- 
ive methods which are in force by the elec- 


something which the people come to look 
for. It is read in the homes, the children 
read it, the mothers read it, and when the 
father comes home at night he picks it 
up and reads it too. In this way interest 
in electricity is not only aroused among 
people who previously had not. known 
much about it, but is maintained and 
kept up to a good standard with those 
who are already using electricity. They 
are reminded from month to month what 
a good thing, what a blessing, in fact, they 
are enjoying in living in electrically light- 
ed homes. 

In addition to this monthly bulletin, 
special literature of the highest grade 
character has been sent to stores, business 
places, factories, etc., telling about the ad- 
vantages and business-bringing results of 
electric signs, window displays, well- 
lighted interiors, ete. 

In this connection, and to further show 
the very modern ideas in force with this 
progressive company, a reproduction is 
made in this article of the postal card 
which is used in rendering statements to 
merchants. It will be observed that it is 
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stamped “electric advertising.” The mer- 
chant, when he gets his bill, is constantly 
reminded that he is paying not for light 
as light, but for light as “electric adver- 
tising.” This is a point which is strongly 
emphasized by the management, and its 


The Hub—An Electric Sign Effect. 


men at all times are instructed to speak of 
commercial lighting as electric advertis- 
ing. 

In addition to the direct-by-mail cam- 
paigns which have been used with such 
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THE FOLLOWING HOUSES FOR RENT ARÉ WIRED 


House Renting Bulletin Board Outside 


the Office of the Marion Light and 
Heating Company. 


marked success, there has been extensive 
use made of other methods of publicity. 
One of the very best ideas heard of in 
a long time is that inaugurated by Mr. 
Hollingsworth, whichconsists of aj bul- 
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letin board listing houses for rent which 
are equipped for electric conveniences. 
Possibly Mr. Hollingsworth has not a 
patent on this idea, but it is certainly 
well thought of. A photograph of this 
bulletin is shown and a clipping from 
the Marion newspaper, which will serve 
to show how successful a piece of adver- 
tising this is; 
PEOPLE DEMAND HOUSES WIRED 
FOR ELECTRICITY. 

Ten days ago the Marion Light and 
Heating Company erected a rental bul- 
letin board, advertising houses wired 
for electrical conveniences, and also 
placed in each house a card announc- 
ing that it was equipped for electric- 
ity. The following shows the results 
derived by one agent from the ad.: 

Marion, INp., August 10, 1907. 
Marion Light and Heating Company, 
City. : 

Gentlemen—About one week ago I 
gave your Mr. Hollingsworth a list of 
geven vacant houses for rent, which 
are wired for electrical purposes, to be 
placed on your rental bulletin board; 
since that time all of these have been 
rented except one, namely: Hight-room 
house, No. 1908 South Washington 
street, rents at $20 per month. Please 
add to this list, Ten-room house, No. 
1903 South Adams street, rents for $15 
per month. 


This demonstrates very clearly to 
my mind that the demand is for houses 
equipped for electrical purposes. I ap- 
preciate very much your assistance in 
renting these houses. 

Respectfully, 
J. CLARENCE CARR. 

The bulletin board was first erected last 
August, and since that time upward of 
100 houses have been rented directly 
through its influence. 

. A notable thing, and one which shows 
how, thoroughly Marion is electrified, is 
the fact that a wholesome percentage of 
the electrically equipped houses listed on 
the bulletin board are of such low rental 
as $7, $8, $10 and $12 per month, which 
is surely significant. 

There are dozens and dozens of cities 
where one would be laughed at if one in- 
quired for an electrically lighted house 
at anything less than $25 per month. 

Another very good thing is the placing 
in houses which are for rental of a large 
card explaining that they are wired, ready 
for electrical use. 

The company has placed a huge electric 
sign directly across the street from its 
office. This sign is of the talking variety 
and goes on every evening at nightfall to 
flash messages about what electricity will 
do for the profit and comfort of the 
Marionites. 

Newspaper advertising is, of course, 
freely used, and cleverly used too. Here- 
with is reproduced a full-page advertise- 
ment which was issued at the time of the 
recent business depression. It struck a 
responsive chord in the hearts of all the 
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merchants and business men in Marion, 
and it is safe to say helped very largely 
to keep the people feeling optimistic. 

One of the latest newspaper advertising 
ideas is the getting out conjointly with the 
Marion News Tribune of a special edition 
of that paper devoted entirely to electricity 
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Just a brief reference to the excellent 
efforts which are made to cement and 
foster the esprit de corps of the employés 
of this company. Weekly meetings are 
held among the employés, in which new- 
business subjects and also semi-technical 
subjects are freely discussed. In this way 


The Marion Court-House as It Appears at Night. 


and its uses in and around Marion. At 
the very head of the first page is the 
slogan: “All together for a bigger, 
brighter and busier Marion.” Reference 
is then made to the officials of the electric 
light company, and on the remaining 


the business department learns how elec- 
tricity is made, and many things in con- 
nection with the strictly technical end of 
the business which become useful to him 
in his work, while, at the same time, the 
engine-room men, line operators, ete., be- 
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Goldthait's Department Store—An Example of Outlining. 


pages of the edition are illustrations and 
write-ups of the many concerns in and 
around Marion which are making effective 
use of electric light and power. This 
special cdition is a winner, and Mr. Smith 
and Mr. Hollingsworth are to be con- 
gratulated on this promotion work. 


come imbued with the spirit of new-busi- 
ness activity, get to know what the com- 
pany is doing in its relations with the 
public, and as a result, have become a very 
powerful source for good in stirring up 
business for the company. They plug at 
the game all the time. 
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Some remarkable things about Marion 
are these: 

It is difficult to find a person who will 
complain against the electric light com- 
pany. 

There isn’t an isolated plant in town. 

Although Marion is situated in what is 


f CONFIDENCE 
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A Long Pull and à Strong Pull, All Together, Will Put Marion on Top 3s 
All Together lor a Bigger, Brighter Busier Marion 


One of ae Full- Page a ivoriiseients 
sed by the Marion Lighting and 
Heating Company. 


known as the “gas belt,” there are proba- 
bly less gas arcs, and in fact, less gas 
illumination of any kind than anywhere 
that could be thought of. 

One of the means used to get rid of 
gasolene lighting plants was to offer them 
for sale through the newspapers at half 
cost for the merchant who installed clec- 
tricity instead. 

The announcement of ten or a dozen 


The “Electrical Advertising” Postal Card. 


gasolene plants offered at less than half 
had a moral effect on the community, 
which it is safe to say could not have been 
secured in any other way. 

Mr. Smith and his predecessor, George 
N. Tidd, well known to all electrical 
people as one of the foremost central 
station managers in this country, have 
been unusually successful in securing 
power business in Marion. 

One plan which they have worked very 
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effectively is that of adopting an especial- 
ly low rate to manufacturers who will 
agree to use power, keeping off the com- 
pany’s peak load. Now this is a thing 
which has come up before, but there has 
been a tendency on the part of lighting 
plant managers to whom it was suggested 
to rather fear that it would not be prac- 
ticable. This is not true. It does work 
out in practice. Of course, occasionally, 
some manufacturer wants to run on, and 
if it is not going to inconvenience the 
company too greatly, he is permitted to do 
so, but at the same time he is checked up 
every little while and reminded that he is 
enjoying special privileges for keeping off 
the peak, and in this way the privilege is 
not abused. The management assured the 
writer that it has had absolutely no 
trouble in enforcing this plan where it 
had been adopted, and in fact, had found 
that it worked like a charm. 

Not long ago 150 people came over from 
Kokomo, one of the nearest towns, in a 
couple of cars, just to see what they were 
doing in Marion that had got it so talked 
about as being “The Electric City,” and 
every one of that 150 went back with a 
determination to do something similar 
for Kokomo. 

From now on there is going to be lots 
of fun seeing how these two cities rival 
each other, but as Mr. Smith, manager of 
the Marion Light and Heating Company, 
said, with a smile, “We are at least three 
vears ahead of them now, and if we can’t 
stay ahead, we don’t deserve to.” 


— 0 


A Color Scheme for Pipe 
Lines. 

William H. Bryan, consulting mechan- 
ical engineer, of St. Louis, Mo., in Steam 
for March 15, suggests a method of iden- 
tification to overcome the confusion re- 
sulting from the multiplicity of pipe lines 
in modern power stations. Not onlv 
would this facilitate the regular work of 
the attendants in charge, but it would 
reduce the probabilitv of mistakes in 
handling valves and in times of emer- 
gency might prevent serious accidents. 
Furthermore, when a change of engineers 
was made, the new man could grasp the 
situation more quickly and there need not 
be any interruption of the service. Such 
a system would also be of advantage to 
inspectors in making regular visits. 

The United States Government requires 
all pipe lines in distilleries to be painted 
in colors in accordance with an estab- 
lished system. Something has been done 
also in other power plants in this direc- 
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tion, but, so far as the writer knows, no 
complete scheme has heretofore been 
worked up for general adoption. He de- 
scribes the scheme which he worked out 
in designing the power and service plant 
of the new Hamburger department store 
at Los Angeles, Cal., with 1,600-horse- 
power capacity. Here there were not only 
the usual steam, exhaust and feed lines, 
but a sprinkler system, iced-water distri- 
bution, air lines, both compressed and 
vacuum; ammonia and brine lines for rc- 
frigeration, and oil, both as boiler fuel and 
for lubrication. The plan evolved was 
adopted as follows: 


Steam— 
High and medium-pressure......... White 
Low-pressure heating 
lines 50.2 8 Se EERE SS Aluminum Bronze 
Exhaust Hn@S............ceeceeeeeee Gray 
Hot Water— 
Returns from heating 
system ...........66. Aluminum Bronze 
House supply.........-.eeeeeeees Maroon 
Boiler feed.............02208- Bright Red 
Pure drains from high-pressure and 
exhaust-head drips..............-- Pink 
Impure drips, overflows and boiler 
blow-offs, to blow-off tank......... Black 
Cold Water— 


From city mains or deep well and 
general house distribution....Light Blue 
Sprinkler lines, including tank, ex- 
cess pressure and draining systems. Blue 
Iced Water— 
Drinking water lines..Dark or Navy Blue 
Air— 
Vacuum heating and house clean- 


ing 1INeCSi.6i.5 eee Aa ees Light Green 
Compressed ..........--.0e005 Dark Green 
Refrigerating— 
Ammonia, ZAS...........000 eee ees Yellow 
Ammonia, liquid.............0e00- Bronze 
BEING wcnk pa ronce dieen se te heed Orange 
Oil— 
Lubricating system.......... Light Brown 
Boiler supply................ Dark Brown 


These colors are to be applied to the pipe 
lines after completion and test. They will 


_ be applied directly to the pipes themselves 


where they are left bare. and on top the 
finished covering for all others. 

The pneumatic tube cash system, being of 
polished brass pipe, was not thought to need 
special coloring. 

Pipe lines for hvdraulic elevators when 
installed might be violet. Still further dif- 
ferentiation, if desired, conld he secured by 
painting the valves and fittings a different 
color from the pipe itself. 

Gas pipes, where exposed, might be left 
black, as there would be no danger of con- 
fusing them with impure drains. 

Care must, of course, be taken to secure 
colors that will not fade under heat. 

The above plan is believed to be consistent 
and reasonably complete, and is recom- 
mended for general adoption. 


— 0 
Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Acccunts 
will open bids in Washington, D. C., on 
April 14, for the following electrical sup- 
plies: 3,000 pounds electrolyte, for de- 
liverv at Brooklyn, N. Y.; sixty-four fans, 
for delivery at Norfolk, Va.; twelve flat- 
irons and six soldering irons, for delivery 
at Annapolis, Md. 
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A New Type of Induction 
Motor. 

The flexibility and economy of the al- 
ternating-current method of power dis- 
tribution have led to its wide adoption in 
central station service and because of the 
economy of the use of this central service 
many industrial plants are now purchas- 
ing power. The same features that led to 
the selection of alternating-current gener- 
ation and distribution for central stations 
have, in a somewhat lesser degree, led to 
its distribution for large industrial works. 
On account of this it was necessary to 
provide alternating-current motors of 
varying characteristics. To meet the 
varying conditions imposed by high start- 
ing torque with a low initial starting cur- 
rent, a modified form of motor has been 
produced by the Westinghouse Electric 
and Manufacturing Company, known as 
the type “HF.” 

The general appearance of this motor is 
shown in the illustration, from which it 
will be noted that it is especially rugged 
and substantial. The frames are amply 
ventilated, but so constructed as to 
protect the laminations from injury. 
Throughout, the motors have been de- 
signed for hard service. The insulation 
on the coils has been very thoroughly 
made and will stand much greater stresses 
than it receives in normal service. It is 
furthermore so built that vibration, and 
consequent wear of the insulation, is pre- 
vented. 

Attention is called to the brushes, by 
means of which connection is made to an 
external resistance. ‘These bear on con- 
tinuous rings of metal so that there is no 
occasion whatever for sparking. The 
brushes are liberally proportioned, so that 
they have long life and require the 
minimum of attention. The rotor is un- 
like the usual short-circuited type of 
armature on induction motors, and has a 
regular winding in which the resistance is 
inserted while starting, and thus the 
starting current is limited. Approxi- 
mately full-load current is required to 
produce full-load starting torque. 

Special covers are provided for enclos- 
ing the brushes where this may be desired. 
They may be equipped with semi-enclos- 
ing covers by which the brushes and slip 
rings are protected from any coarse par- 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


ticles, or totally enclosed preventing all 
dust from lodging on these parts. , 

Type “HF” motors are built in the 
usual sizes from five to 500 horse-power, 
with larger sizes on special order. The 


TYPE 491 ALTERNATING-CURRENT MOTOR 
STARTER, TWENTY TO SEVENTY-FIvE HORSE- 
POWER, 


standard frequencies are twenty-five, 
forty and sixty cycles, but motors for 
other frequencies are supplied when re- 
quired. 

In connection with these motors special 


“HF” Motor with BrusHes TOTALLY 
ENCLOSED. 


starting devices are supplied by which the 
current at starting is varied by hand. 
These starters cut resistance out of the 
circuit of the rotating armature until 


the handle reaches the full-on position, 
when the resistance is all short-circuited 
and the motor runs with practically 
the constant-speed characteristics of the 


squirrel-cage armatures. A special short- 
circuiting switch is provided on motors of 
100 horse-power or larger if desired. 
This relieves the brushes and theeleads 
and contacts on the starter, as the wind- 
ings are short-circuited inside the motor. 


— 0 
Scientjfic Tool-Grinding. 


Sharp tools not only increase the daily 
output of machine shops but also improve 
the average quality of the work. To 
keep tools in first-class condition by ordi- 
nary means requires the service of an ex- 
pert; consequently, various methods have 
been evolved to attain this end mechanic- 
ally by the use of tool-grinding machines. 

To efficiently grind steel tools by means 
of rapid cutting-wheels, it is absolutely 
necessary that the contact between the two 
should be a line and not a surface. Hence, 
if it is desired to grind a plane face of 
a tool, the wheel must have a cylindrical 
or conical surface, past which the surface 
to be ground must be moved in a plane. 
A plane face of the wheel can not be used 
for this purpose, because it and the sur- 
face being ground would soon coincide, 
with the results of no cutting and much 
heating. 

The tool should be clamped in the 
holder against its base, or the surface 
upon which it rests when in use, in order 
to avoid any errors due to want of parallel- 
ism of its sides, and to enable it to be 
reground with a minimum of loss. All 
of its plane faces should be ground with- 
out altering its position in the holder, to 
insure accuracy of the angles and uni- 
formity in results. This requirement is 
particularly important in thread tools. 

The tool-holder should be capable of 
presenting the tool to the wheel in such 
manner that any face can be so ground 
as to have a definite, predetermined rela- 
tion to the other faces and to the shank, 
and the adjustments necessary to accom- 
plish this must be easily understood and 
quickly manipulated. It must be 80 
mounted as to enable the tool-face to be 
easily and quickly reciprocated past the 
line of cut of the wheel, and to be re- 


April 11, 1908 


liably fed against it and brought to any 
part of it. The cuts should be light, quick 
and frequent, to produce the best results 
in the shortest time. 

Experiments have demonstrated that 
for roughing-cuts a curved cutting edge 
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A NEW FORM OF COOPER HEWITT 
MERCURY-VAPOR LAMP. 


BY F. H. VON KELLER. 


One of the problems that require the 
serious attention of the engineer in con- 


ALLI8-CHALMERS TYPE “K” Motor Drivina TooL GRINDER. 


is more efficient than a straight one, and 
that different materials and different 
depths of cut require differerit degrees of 
curvature; also that the cut should be a 
draw-cut and not a gouging-cut, so that 
the bulk of the metal would be removed 
ahead of the point of the tool. This adds 
greatly to its life, the poirt being the most 
delicate part. 

Universal tool - grinding machines, 
manufactured by William Sellers & Com- 
pany, of Philadelphia, Pa., such as the 
one illustrated herewith, which is belted 
to an Allis-Chalmers type “K” motor, 
have been designed to meet the above re- 
quirements. Heat generated by the grind- 
ing is carried off by means of a large vol- 
ume of water at low velocity, which is 
forced to the tool by a rotary pump 
through a system of jointed pipes, ending 
in an adjustable nozzle. The use of such 
a large quantity of water demands that 
all working parts should be protected from 
it, on account of the grit carried along 
with it. This has been effectually done. 
In fact, every point about these machines 
has been carefully studied and thoroughly 
tried. 


nection with mercury-vapor lamps is the 
starting of the same. And it is with re- 
spect to the starting that the terms “auto- 
matic” and “non-automatic” have become 
descriptive of the various types of 
mercury-vapor lamps now on the market. 
The mercury-vapor lamp presents in this 
respect a behavior similar to the ordinary 
arc lamp. For, the inert vapor separating 
the two electrodes of a mercury-vapor 
lamp is by no means a conductor of elec- 
tricity, until the current has been estab- 
lished in the vapor path by some special 
means. In the most extensively used 
type of mercury-vapor lamp, the so-called 
“tilting lamp,” a conducting connection 
is temporarily formed between the elec- 
trodes by tilting the tube in such a way 
that the mercury is caused to flow along 
its entire length and forms an uninter- 
rupted bridge between electrodes. When 
the stream breaks the lamp starts. The 
tube is then allowed to drop back into its 
original position by gravity. 

This operation of tilting the tube is 
usually performed by hand. In this case 
it is, of course, necessary that the operator 
should approach the lamp and pull the 
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chain attached to the lamp holder for this 
purpose. In most cases this is entirely 
practicable and this type of lamp has 
gained a wide field of usefulness. 

On the other hand, this operation may 
be performed by means of a solenoid or 
an electromagnet, which renders the lamp 
automatic. This method is, however, for 
mechanical reasons usually confined to 
tubes not exceeding twenty-one inches in 
length. This type of lamp is known 
under the name of “automatic tilting 
lamp,” and has also come into the market 
to a great extent. 

In some cases it is important that the 
lamps be automatic: For instance, in in- 
stallations where the lamps themselves are 
suspended at considerable height, or where 
for other reasons it is impracticable to 
have the operator approach each indi- 
vidual lamp for the purpose of starting. 
Therefore the type of lamp described in 
the following has been developed. Here 
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Fic, 1.—ARRANGEMENT OF PARTS oF 
AUTOMATIC STARTER. 


the tube, which is fifty inches long, is 
entirely stationary and subjected to no 
motion to effect starting. 

This lamp is based on the principle that 
initial discharge of current can be brought 
about by applying a relatively high po- 
tential across the tube terminals, thus 
breaking down the starting reluctance and 
allowing the supply voltage to send cur- 
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rent through the tube. The high poten- 
tial is created by interrupting the current 
through an inductance coil in series with 
the lamp, by means of a quick-break mer- 
cury switch, the so-called “shifter.” This 
is connected in series with a starting re- 
sistance across the tube terminals. (See 
Fig. 2.) When the lamp is switched on 
the circuit is completed through the in- 
ductance coil, the shifter, the starting re- 
sistance and the series resistance. The in- 
ductance coil, being magnetized by this 
current, actuates an armature which there- 
upon causes the shifter to break connec- 
tion and open the starting circuit. The 
inductance is thereby caused to create a 
high potential across the tube terminals, 
sufficient to break down the starting re- 
luctance of the tube and bring about the 
lighting. 


Fig. 1 shows the arrangement of parts. — 


The shifter is here placed in the fore- 
ground at the bottom. It consists of a 
small glass bulb about two inches long, 
provided with a V-shaped indentation 
forming a partial partition and serving to 
separate the mercury with two puddles 
forming the electrodes. To each one of 
these puddles leads a small platinum wire 
making connections with suitable termi- 
nals. The bulb is exhausted to a high 
degree of vacuum. 

When the current is first turned on the 
shifter is in such a position that the mer- 
cury forms a bridge connecting the two 
leading-in wires together, thus closing the 
electrical circuit. The shifter is there- 
upon turned upon its longitudinal axis 
by the action of the armature, and the 
partition divides the mass of mercury 
into two separate puddles, thus breaking 
the electrical connection. 

Wher the mercury bridge is thus 
severed the shifter operates for a moment 
as a small mercury-vapor lamp started on 
the tilting-lamp principle. However, the 
amount of current flowing in the shifter 
is limited by the starting resistance to 
about one ampere and the shifter there- 
fore continues to run only for a fraction 
of a second and then goes out. At this 
instant the initial reluctance of the shifter 
re-establishes itself, and the current is 
thereby interrupted with such suddenness 
that the inductance produces a consider- 
able potential rise (voltage kick). 

It is established beyond doubt that the 
starting reluctance of the tube is chiefly 
due to an inherent characteristic of the 
negative electrode. This electrode, of 
course, always consists of mercury. Not 
only does this reluctance assert itself 
when the lamp is being started, but it also 
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tends to re-establish itself at intervals 
in the running lamp, thereby tending to 
put the lamp out. The frequency with 
which this will occur increases with de- 
creasing current. The inductance in 
series with the lamp tube reacts upon 
these impulses of the negative electrode 
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itial reluctance of the shifter with a sep- 
aration of electrodes of one-quarter inch 
exceeds that of the tube with a separation 
of electrodes of fifty inches, and this 
strikingly demonstrates that the vapor 
separating the two electrodes is not the 
main seat of this reluctance, but that it 


Fic. 2.—CONNECTION OF AUTOMATIC MERCURY-VAPOR LAMP. 


with a high-voltage kick which keeps the 


lamp running continuously at its current, 


3.5 amperes. This same inductance, how- 
ever, maintains the current flow in the 
shifter for only a fraction of a second, 


is located in the electrodes; in this case 
in the negative electrode. 

This distinct quantitative difference 
between the- re-established reluctance of 
the shifter and initial reluctance of the 


Fic. 3.—New Type, AUTOMATIC STARTING, COOPER Hewitt Mercury-VaPor LAMP. 


the current in this case being only one 
ampere. 

When the shifter-current is inter- 
rupted there takes place a shifting of the 
current from the shifter to the tube, i. e., 
the tube starts. Hence the name 
“shifter.” To accomplish this shifting it 
is, of course, necessary that at the instant 
of current interruption the (re-estab- 
lished) initial reluctance of the shifter 
exceed that of the lamp tube. For other- 
wise the induced voltage kick if sufficient- 
ly high would now restart the shifter and 
not the tube. The fact that the tube does 
start shows that the (re-established) in- 


tube is brought about by an ingenious 
device applied to the tube which reduces 
the initial reluctance of the latter to a 


large extent and thus makes the starting 


possible. This device is called the “start- 
ing band.” 

The starting band is a metallic coating 
painted upon the outside of the condens- 
ing chamber at the negative electrode of 
the lamp, and extending above and below 
the mercury edge formed inside of the 
chamber. It is connected to the positive 
terminal of the tube (see Fig. 2) in such 
a way that it experiences the full rise of 
potential against the negative electrode 
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during the starting operation. The start- 
ing band thus forms one side of a con- 
denser, the other side of which is fur- 
nished by the mercury electrode, the glass 
serving as dielectric. When the high-volt- 
age kick takes place minute sparks may be 
observed jumping from the mercury sur- 
face to the glass inside the bulb. As 
though these sparks had punctured a 
highly resisting film upon the mercury 
surface, the main current now issues from 
one or several of these punctures. This 
result is of a similar nature to that pro- 
duced by the contact-tilting method; the 
production of conducting vapor and there- 
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by a considerable reduction of the nega- 
tive electrode starting reluctance. 

The successful application of this 
method presents a great step forward in 
the art of mercury-vapor lighting. For 
while the automatic lighting of mercury- 
vapor lamps may be brought about by 
other means, this method—as far as can 
be judged to-day-*-approaches the ideal 
most nearly. For this is the only method 
by which the tube as a whole as well as 
every part of it remains perfectly station- 
ary during the lighting process. The 
tube itself, naturally the most fragile part 
of the complete lamp, is thereby submit- 
ted to the least possible strain during the 
starting operation, resulting in decreased 
breakages and consequently increased life. 
Moreover, the tube remains ‘comparatively 
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simple in construction, is easily handled 
and readily shipped. 

A lamp employing the above method is 
shown in Fig. 3. The tube is of the famil- 
iar form of Cooper Hewitt mercury-vapor 
lamp, a straight one-inch tube of fifty 
inches light-giving length. It is provided 
with the customary condensing chamber 
on one end and an iron positive electrode 
at the other end. All the auxiliary ap- 
paratus is contained in a compact round 
housing, from which the tube-holder is 
suspended. 

The lamp yields approximately 800 
candle-power, with a power consumption 
of 3.5 amperes at 110 volts, direct current. 
Thus an efficiency is obtained of approxi- 
mately 0.5 watt per candle. The light 
emitted is highly diffused on account of 
the great length of tube, while the light 
source itself is made least offensive to the 
eves by a relatively low intrinsic bril- 
liancy. The light is of the familiar green- 
ish blue, characteristic of the mercury 
spectrum. This lamp is particularly well 
adapted to all classes of factory work 
where a large quantity of highly diffused 
light at a low power consumption is the 
principal requirement. 
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Westinghouse Type E Elec- 
trolytic Lightning 
Arresters. 

As the result of experiments covering 
a number of vears, the Westinghouse Flec- 
tric and Manufacturing Company has de- 
veloped the electrolytic lightning arrester 
shown in the accompanying illustrations. 
It consists of a number of aluminum 
plates pressed into tray form so that when 
set one within the other, separated by 
small insulating washers, they may be 
built into a column capable of withstand- 
ing high voltages and still retain the 
safety-valve characteristics of a single 
plate. These columns are made in two 
sizes, one for voltages between 4,000 and 


7,500, the other for voltages between 7,500 


and 15,000. The columns are enclosed in 
substantial stoneware jars. The jars mav 
be mounted one upon the other to form 
arresters for any desired voltage. A gap 
on the line side of the electrolytic ele- 
ments, which will withstand the normal 
voltage of the system, breaks down with 
over-voltage and permits the surge to dis- 
charge through the electrolvtie units. 
The electrolyte is dissolved in pure 
water and poured into the top of the ar- 
rester unit. It thus fills the first tray 
and runs over into the second and so on 
through the column, the surplus escaping 
through a hole in the bottom of the con- 
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taining jar through the next jar, if there 
be more than one, to the pan at the 
bottom. 

The electrolyte fills only the trays and 
not the jar, so there is no opportunity for 
the current to pass except from tray to 
tray. Each unit when placed in the pan 
or on another unit automatically makes 
contact. 

The electrolytic solution causes a very 
thin film to form on the aluminum plates. 
This film has an apparent resistance of 
very high value when moderate voltages 
are impressed upon it, but when the volt- 
age reaches a certain value, it breaks down 
in myriads of minute punctures, making 


a 


etn et A A - 
— 
LT 
a me U 
LT 
TT o 
A c 
a aM 
ee 
TTT EL, C CL 
tC a 
ee 


\I 


D) 


ELECTROLYTIC LIGHTNING ARRESTER WITH 
Case REMOVED. 


almost a short circuit. As soon, however, 
as the voltage is reduced again, the punc- 
tures seal up at once and the original 
high resistance reasserts itself. These ar- 
resters are arranged for installation either 
indoors or out, as suits the convenience of 
the user. 

EES EEE, 
Westinghouse Machine Com- 
pany Receivership 
Vacated. 

The receivership for the Westinghouse 
Machine Company, East Pittsburg, Pa., 
created last October, was vacated on 
March 31 by Judge James S. Young, in 
the United States Circuit Court, on peti- 
tion of the company and the receivers. 

William H. Donner has been elected 
vice-president of the company, in direct 
responsible charge of all its facilities: 
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Current Electrical News 


DOMESTIC AND EXPORT. 
ELECTRIFICATION OF THE CHICAGO, MILWAUKEE & ST. 
PAUL-—lIt is announced from Spokane, Wash., that several million 
dollars will be expended by the Chicago, Milwaukee & St. Paul 
Railway in developing a large horse-power on the St. Joe River in 
northern Idaho. Preliminary surveys and plans are now in course 


of preparation by C. B. Pride, of the company’s electrical depart- 
ment. 


BELL TELEPHONE COMPANY OF CANADA—W. H. Cushing, 
minister of public works for Alberta, has completed arrangements 
with the Bell Telephone Company of Canada for the purchase of 
its lines in Alberta for $675,000. The Bell company -a short time 
ago sold out its lines in Manitoba to the Manitoba Government, 
and the only lines it now has west of the Great Lakes are those in 
Saskatchewan and in the cities of Port Arthur and Fort William. 


AUTOMATIC COMPANY FILES MORTGAGE—The new Auto- 
matic Electric Company has filed a mortgage for $1,000,000 to secure 
an issue of a similar amount of twenty-year six per cent gold honds 
which will be exchanged for the $5,000,000 capital stock of the 
Strowger company in the ratio of $20 in bonds for each share, 
par value $100, of the latter corporation’s capitalization. The 
bonds are a first mortgage on the consolidated property. They 
will be issued in denominations of 3100, $500 and $1,000, and the 
First Trust and Savings Bank of Chicago has been named as trustee 
under the mortgage. 


DENVER CAPITALISTS PLAN EXTENSIVE IMPROVEMENTS 
TO PLANT IN NEVADA—The Nevada-California Power Company, 
which is owned by Denver, Col., capitalists, is preparing to spend 
$500,000 this summer in enlarging and extending its plants in 
Nevada. The company owns the system of power plants which sup- 
plies power and lights to the Goldfield and surrounding districts. 
The company is offering $500,000 first mortgage six per cent sinking 
fund bonds. The bonds are dated April 1, 1907. The company has a 
7,500-horse-power plant near Goldfield which is to be enlarged to 
double that capacity and the proceeds from the sale of the bonds 
will be for that purpose. The company now has $2,319,000 outstand- 
ing in bonds. 


EXTENSIVE INTERURBAN SYSTEM FOR TEXAS—Boston 
capital is back of a project to build a series of electric railways in 
east Texas aggregating about 400 miles of road, which will 
eventually connect 1,200 miles of electric railways in Texas 
extending from Dallas to Houston, with branches extending east 
and west to Waco, Marlin, Crocket, Athens, Huntsville and a score 
of smaller towns. H. L. Norton is representing the eastern syndi- 
cate. The first fifty miles of the project have been decided upon. 
The line will connect the towns of Jacksonville, Rusk, Morrill, Alto 
and Crockett. Contracts for construction aggregating $7590.000 
will be awarded. The new electric road will handle freight and 
penetrate a rich fruit and truck-growing section. The whole project 
represents a $10,000,000 proposition. 


ROCHESTER-CORNING-ELMIRA ROAD AUTHORIZED BY 
PUBLIC SERVICE COMMISSION—The Rochester-Corning-Elmira 
Traction Company, which proposes to build a double-track electric 
road from Rochester to.Elmira, N. Y., a distance of 120 miles, has 
been authorized by the Public Service Commission to issue capital 
stock to the amount of $3,880,000, being the full amount of its 
authorized capital stock now unissued, making a total of $5,000,000 
stock, and its-thirty-year five per cent gold bonds to the amount of 
$4,210,000, and the execution and delivery of a mortgage upon all 
its property, assets and franchises to the maximum amount of $6,- 
000,000 to secure the payment of said bonds and such other bonds 
as may be issued pursuant to the authorization of the commission. 
The company applied for permission to issue a first mortgage for 
$8,000,000 and $8.000,000 bonds under the mortgage. The total capi- 


talization now allowed is $9,210,000 instead of $12,000,000 applied for. 
The order provides that the proceeds of stock and bonds shall be ' 
used for the acquisition of property in the construction of the 
proposed double-track road from Rochester to Elmira and for the 
construction and completion of the road and the maintenance of 
its service thereon in accordance with the plans submitted. The 
authorization was made upon the express conditions that stock may 
be issued without the further permit or authorization of the com- 
mission, but for not less than the par value thereof. No bonds 
shall be issued or sold at less than eighty-five per cent of the face 
or par value thereof. No bonds shall be issued or sold without the 
further authorization of the commission upon sworn report of the 
terms of sale nor until the capital stock is fully subscribed by 
responsible parties. 


NEW MANUFACTURING COMPANIES. 
SPRINGFIELD, ILL.—The Western Conduit and Manufacturing 
Company has been incorporated to manufacture and deal in elec- 
trical apparatus. The capital is $50,000, and the incorporators are: 
William Campbell, A. S. Rhyniger and George F. Mulligan. 


ROCHESTER, N. Y.—Haverstick & Company have been incor- 
porated to manufacture steam, water, electrical, gas and mill sup- 
plies and specialties. The capital is $50,000, and the incorporators 
are: F. Haverstick, H. E. Cory and H. D. Shedd, Rochester. 


ALEXANDRIA, VA.—The state corporation commission has 
granted a charter to the Pettey Electrical Signal Company, of Alex- 
andria. The capital stock is placed at $10,000, and the objects are 
to conduct an electrical supply business. The officers, all of whom 
are of this city, are: F. M. Hill, president; Zora Hill, secretary 
and treasurer; George W. Pettey, manager. 


BIRMINGHAM, ALA.—The Southern Illuminating Company, 
capitalized at $15,000, and with its stock fully subscribed, has asked 
for a charter. The company proposes to manufacture and handle 
various electrical and other appliances, and particularly to act as 
agent for the Just tungsten lamp. The officers and incorporators 
are: Noah T. Thomas, president; L. P. Spivy, vice-president; J. S. 
Brown, secretary; Roscoe McConnell, treasurer. The company’s 
offices will be in Birmingham. 


NEW PUBLICATIONS. 

AMERICAN CIVIC ASSOCIATION—The American Civic Asso- 
ciation has prepared a clipping sheet arranged and edited by Henry 
A. Barker, chairman of the special committee on national forests 
and department of parks and public reservations, in the interest of 
the national forests in the East. The American Civic Association is 
working for national ownership of the eastern mountain forests. 


LIGHTING RATES IN OHIO—The Ohio Electric Light Associa- 
tion has published a bulletin entitled “Lighting Rates in Ohio,” 
the data having been collected and compiled by D. L. Gaskill, of | 
Greenville, Ohio, secretary of the association. This bulletin in- 
cludes the name of the company, location and population, contract 
with the municipality, character of service, and rates for com- 
mercial lighting. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS—Volume xii of the proceedings of thè twelfth annual co 
vention of the International Association of Municipal Electricians 
for the year 1907 has been issued. This gives a report of the 
convention held at Norfolk, Va, August 7, 8 and 9 of last year. 
It contains the following papers: “The Operation of a Municipal 
Lighting Plant in Connecticut,” by A. L. Pierce; “The Luminometer 
Methods of Inspecting Street Arc Lamps,” by C. S. Downs; “Speci fi- 
cations for Electric Lighting, Altoona, Pa.,” by C. S. Downs; “Ml 
nicipal Electric Inspection and Records,” by R. A. Smith, and 
“Modern Applications of Storage Batteries,” by W. M. Petty. There 
are also a short but interesting question box, and the reports of the 
various association committees. 
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ELECTRIC LIGHTING. 
LACONIA, N. H.—The Laconia Electric Lighting Company has 
increased its capital stock from $50,000 to $100,000. 


PLACERVILLE, CAL.—The board of trustees has decided to 
investigate the feasibility of a municipal electric light plant. 


WOODLAND, CAL.—E. Lehe has been granted franchises to 
furnish electric lighting for the town of Davis and the State Farm. 


HENNIKER, N. H.—The town has decided to renew its contract 
with the Hillsborough Electric Light and Power Company for street 
lighting. 


* COLUMBIA, MISS.—The plant of the Columbia Ice and Power 
Company is expected to be in operation by May 1. The manager is 
Lee Elder, formerly of Biloxi. 


SOUTH BEND, WASH.—The South Bend-Raymond Electric Com- 
pany’s line has been extended to South Bend. Five arc lights have 
been put on the village streets. 


DANVILLE, ARK.—The city council has granted A. Pace a 
franchise to install an electric light and fan system at this place, 
Mr. Pace has the power-house erected. 


DAVENPORT, IOWA—An agreement has been reached whereby 
the Independent Light and Power Company has sold its plant in 
Davenport to the People’s Light Company. 


STROMSBURG, NEB.—F. E. Halden, the manager of the Stroms- 
burg Electric Light, Heat and Power Company, has sold his interest 
in the plant to Elmer Jeffreys, of Benedict. 


GENEVA, N. Y.—The Geneva-Seneca Electric Company contem- 
plates some changes and improvements to its plant, and has en- 
gaged an engineer to report upon the matter. 


PATERSON, N. J.—The Public Service Corporation has con- 
sented to reduce the price of county arc lights from $140 a year to 
$100 a year. The present contract has three years to run. 


CHICAGO, ILL.—The North Shore Electric Company will issue 
$530,000 new stock at par; each stockholder paying in full by May 
1 receives twenty per cent of his holdings in treasury stock as a 
bonus. 


MARQUETTE, MICH.—Marquette’s municipal electric light 
plant shows a net profit for the year just closed of $30,500. There 
were retired during the year $21,500 in bonds, of which only $2,500 
had matured. 


ORION, ILL.—The municipal electric light plant was destroyed 
by fire on March 26, involving a loss of $8,000, with no insurance. 
It is thought that the plant will be rebuilt, ‘if not by the village, by 
a private company. 


PATERSON, N. J.—A private electric light and power plant is 
being planned with Captain Charles Curie at the head. It is con- 


templated to supply the entire block in which the Colt Building, 


owned by Mr. Curie, is located. 


JERSEY, CITY, N. J.—The Mutual Light and Power Company, 
which seeks to furnish light for the city, and asks for a twenty-year 
franchise to lay wires under the streets, has made a formal applica- 
tion for a franchise to the board of aldermen. 


WAKEFIELD, MASS.—The town has appointed a committee of 
nine to consider the advisability of abolishing the municipal light- 
ing plant. The matter came to a head when the light commissioners 
asked for an additional appropriation of $72,000 to rebuild the plant. 


MANSFIELD, LA.—At a special meeting of the city council the 
sale of the electric light plant, which has been owned and operated 
by the town for the past several years, was authorized. It is 
probable that a local stock company will be organized to operate 
the plant. 


ALBANY, N. Y.—The Public Service Commission has granted 
authority to the Keyes Electric Company, of Gowanda, to issue 
$44,000 common capital stock, a mortgage for $8,000 and consent to 
transfer rights and franchises of the Consolidated Electric Light 
and Power Company to the Keyes Electric Company. 


BOISE, IDA.—Work will be started at once on the proposed 
power plant of the Twin Falls Power Company on the Snake River 
at Salmon Falls near Hagerman, about ten miles southwest of 
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Wendell. The plant will cost between $400,000 and $500,000 and 
will generate 30,000 horse-power. A. J. Wiley is consulting engineer. 


BRIDGEPORT, TENN.—A ten-year franchise has been granted to 
C. A. Sutliff and associates, of South Pittsburg, Tenn., for operating 
an electric light and power system; also the construction of a 
street railway system. It is the intention of this company to con- 
struct an interurban system to connect the towns of Bridgeport, 
Copenhagen, Richards City, South Pittsburg and Jasper, Tenn. 


JACKSON, KY.—The Jackson Electric Light and Power Com- 
pany has been reorganized under the name of the Jackson Electric 
and Hydraulic Manufacturing Company, with L. P. Gunn, A. 8. 
Moore and J. W. Norwood, of Lexington, as incorporators. , The 
new concern will operate a light plant and waterworks and will 
manufacture ice. The company is now incorporated for $20,000. 


BIEBER, CAL.—A project of considerable importance to Fall 
River Valley is being considered. This is to divert about 6,000 
inches of water from Fall River at Manning Falls and convey it 
by means of a tunnel through Saddle Mountain to Pit River for the 
purpuse of generating electricity. The cost of the undertaking will 
be something over $100,000 and work on the project is scheduled 
to commence this spring. 


STAUNTON, VA.—A deal has been completed whereby J. M. 
Spotts becomes practically the sole owner and controller of the 
Blue Ridge Light and Power Campany, which includes the street- 
car plant and the mercantile electric lighting plant. Mr. Spotts 
bought the interest of John H. and C. P. Bowman, W. C. Bosserman, 
J. R. Kemper, Andrew Bolling and A. M. Valz. He will probably 
make extensive improvements in the street-car service. 


GENEVA, N. Y.—The Economic Power and Construction Com- 
pany has signed the contract with the city whereby that company 
rents two ducts in the city conduit system for a term of twenty 
years at an annual rental of five cents per duct foot. The contract 
calls for 5,515 feet starting April 1 and as many more as the com- 
pany may from time to time need. Furthermore the company 
agrees to enter any conduits which may in the future be constructed 
by the city. 


COLUMBUS, OHIO—Papers have been filed with the secretary 
of state increasing the capital stock of the Columbus Edison Com- 
pany from $1,000,000 to $1,500,000. The additional half million 
represents an increase of the common stock of the company from 
$450.000 to $750,000, and of the preferred stock from $550,000 to 
$750,000, the new. stock to be issued in $100 shares. The increase in 
the capital stock was authorized some time ago by the stockholders 
of the company. 


NIAGARA FALLS, ONTARIO~—The report of the auditors of 
Thorold on the operation of the municipal electric lighting plant 
shows that after paying all expenses and operating twenty-five arc 
lights, there is a cash surplus of $795.05. After taking over the 
lighting plant some years ago the town council reduced the price of 
light to four cents a week per sixteen-candle-power lamp. The 
town is now completing a new waterworks plant to cost $90,000. 
It will be operated in connection with the lighting plant. 


NORTH YAKIMA, WASH.—Mayor Henry H. Lombard has been 
elected president of the Yakima Intervalley Electric Railway Com- 
pany, which proposes to build a line from this city to Granger. 
Captain J. H. Thomas was elected vice-president; R. G. Page, of 
Sunnyside, treasurer, and George P. Eaton, of Granger, secretary. 
At a meeting of the company in this city these officers were elected 
and the report of T. A. Noble, the engineer, was read. The report 
was accepted. Steps will be taken to secure right of way, but no 
date is set when construction work will begin. 


BOLIVAR, OHIO—Canton men have formed the Bolivar Electric 
Company, capitalized at $30,000, to build an electric lighting plant 
at Bolivar. It will be operated by water power from the Tusca- 
rawas River. A twenty-five-year franchise has been granted the 
company. The president is L. P. Conrad, of Canton; secretary, 
A. H. Elliot, of Canton; treasurer, R. P. Lambright, of Canton. 
These officers, with H. C. Long and W. S. Allen, both of Canton, 
form the directorate. The capital stock is $15,000 in common and 
$15,000 in seven per cent preferred. A contract has been made 
with the town of Bolivar to supply twenty arc lights for street 
illumination. 
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ELECTRIC RAILWAYS. 


ALTON, ILL.—C. F. Stelzel, of Granite City, will apply shortly 
to the Alton city council for a street-railway franchise. 


MEXICO, MO.—An $850,000 mortgage has been filed for the build- 
ing of the electric line from Perry, Ralls County, to Mexico. 


PERRY, N. Y.—The Rochester, Scottsville & Caledonia Electric 
Railroad Company has been granted a franchise by the village 
board of trustees. 


BOISE, IDA.—A contract has been let to the Donald Grant 
Company for the construction of the Gooding-Milner electric rail- 
road. The road will be sixty miles in length. 


HARTFORD, CT.—Steps are being taken for the forming of a 
company to build a trolley line from Meriden to this city. The 
charter for the line was obtained four years ago. 


DAYTON, OHIO—The Dayton Street Railway Company will im- 
mediately begin construction work. Fourteen miles of track will be 
laid. The line is to touch points in northwest and southeast Dayton. 


CINCINNATI, OHIO—The Cincinnati Traction Company is about 
to install a substation in its Brighton barns, at Harrison and Cable 
avenues, which will cost about $100,000, contracts for which have 
been let. 


BELLEFONTAINE, OHIO—The city council has granted a 
twenty-five-year franchise to the Schoepf syndicate. In return the 
company will pay a paving assessment of $4,300 and operate a city 
car service. 


FLINT, MICH.—The Detroit, Flint & Saginaw electric road has 
been ordered by Judge Wisner to be sold to satisfy a balance of 
$479,775 due on a mortgage for $1,000,000 held by the Detroit 
Trust Company. 


TOLEDO, OHIO—A receiver has been appointed for the Toledo 
& Indiana Electric Railway Company. The road, which extends 
from Toledo to Bryan, a distance of fifty miles, defaulted on the 
interest on its bonds. 


SALINA, KAN.—The Commercial Club of Salina has taken up 
the proposition of building an interurban railway, with a system of 
lines extending in, different directions from that city. It is pro- 
posed to form a company capitalized at $100,000. 


RACINE, WIS.—It is announced that the extension of the 
Chicago & Milwaukee Electric Railway between this city and Mil- 
waukee will be abandoned for this year because of the inability to 
secure sufficient money to push the line to completion. 


NORWICH, CT.—The Norwich & Westerly Railway has com- 
pleted a deal whereby it takes over the Pawcatuck Valley Street 
Railway Company in Westerly and running to Watch Hill. The 
Norwich & Westerly road will run its line to Pleasant View and 
Weekapaug. 


GREELEY, COL.—The Denver & Greeley Electric Railway Com- 
pany, composed of Denver and Greeley business men, has been 
granted a franchise by the city council, allowing it to enter this 
city under certain restrictions, provided the road is completed in 
three years. 


SONGO LOCK, ME.—It Is learned that work on the Portland & 
Northern Railroad, to run from Portland to Bridgton, through 
Morrill’s Corner, Pride’s Corner, Highland Lake, North Windham, 
Raymond, Casco, Naples and Bridgton, will be commenced within 
a few months. 


ST. LOUIS, MO.—The council bill extending the time one year 
for the starting of cars on the lines of the St. Louis Electrical 
Terminal Railway (McKinley system) has been passed by that 
body. The company wants to finish its bridge before starting cars 
on this side of the river. 


COLUMBUS GROVE, OHIO—In accordance with the plans of 
beginning work on uncompleted portions of the line,,the Ohio Elec- 
tric Railway Company is hastening to completion the building at 
Leipsic, wherein will be installed a substation and depot. The new 
structure will cost $10,000. 


GREENSBURG, PA.—A company has been formed to build a 
streetcar line from Manor to Claridge and a survey of the proposed 
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route is now being made. The officers chosen are as follows: Presi- 
dent, H. A. Lauffer; vice-president, William J. Kemerer; secretary, 
John Naley; treasurer, F. R. Rankin. 


EXETER, N. H.—The two companies into which the Exeter, 
Hampton & Amesbury: Street Railway has been reorganized have 
filed articles of incorporation under the state law with the secre 
tary of state. They are the Exeter Railway and Lighting Company, 
capital stock, $340,000, and the Exeter & Hampton Electric Com- 
pany, capital, $100,000. . 


STOCKTON, CAL.—The first decided step to construct a road 
through the rich Manteca, French Camp and Ripon district to the 
south and east of Stockton has been taken in the incorporatioh 
of the San Joaquin Investment Company with a board of directors 
composed of prominent ranchers or property owners in the various 
localities through which the road will pass. 


GREELEY, COL.—E. N. Reaser, of Denver, president of the In- 
terurban Construction Company states that within a few weeks a 
large force will start work for his company, and will first build 
from Idaho Springs Junction to Fort Lupton and thence to Greeley 
and Denver. This company has a twelve-foot right of way on the 
county road between Denver and Greeley, paralleling the Union 
Pacific. 


SAN ANTONIO, TEX.—Interurban development in southwest 
Texas is about to begin by the building of an electric railway 
through the truck gardens south of this city to the Terrell Hot 
Wells. From there it will later probably be extended to the old 
French town of Castroville. The Terrell Hot Wells were lately pur- 
chased, with 2,000 acres adjoining, by a syndicate of New York 
capitalists, of which N. R. Bagley is the head. 


WATERLOO, IOWA—The lines of the Waterloo, Cedar Falls & 
Northern Railway will be extended this season to Westfleld and 
other outlying districts of the city, connecting them with the busi- 
ness district and completing a loop between the west side loop and 
the Cedar Falls line on the north. The improvements are to cost 
about $75,000. The Chamber of Commerce is responsible for the 
extensions, and has agreed to provide a five-year loan of $30,000 
for the company. 


ANNAPOLIS, MD.—A bill, the purpose of which is to allow the 
Baltimore & Annapolis Short Line to enter the city as an electric 
line, has been introduced in the House. The bill provides for the 
incorporation of the Short Line Terminal Company, with capital 
up to $1,500,000, and is for the purpose of having the Annapolis 
line enter the city, with a franchise from the Baltimore city council, 
either by surface, inclined or underground means. A connection 
with the United will be made at some convenient point. 


KANSAS CITY, MO.—The Missouri & Kansas Interurban Rail- 
way, known as the Strang line, in operation between Kansas City 
and Olathe, and projected to Topeka, has been sold to the interests 
controlling the Kansas City-Western Railway Company, owning and 
operating the trolley line between Kansas City and Fort Leaven- 
worth, and in the city of Leavenworth. The Strang line is to be 
completed to Topeka and probably southward to link with the 
interurban system now in operation in southeastern Kansas and 
southwest Missouri. 


NEWCASTLE, IND.—It is stated that an agreement has been 
reached between the creditors’ committee of the Indianapolis, New- 
castle & Toledo Electric Railway Company and the promoters of the 
line whereby receivers’ certificates shall be issued sufficient to com- 
plete tha road. It is estimated that $400,000 is necessary to do 
this. It is expected that the line will be put into operation between 
this city and Indianapolis this summer. Thirty miles of track are 
built, and the power-house is complete, with the exception of the 
installation of the machinery. 


FREDERICK, MD.—A survey has been made for a new trolley 
road from Myersville to Wolfville, a distance of six miles. The 
new line will pass through the northern end of the Middletown 
valley and is to be a feeder for a rich section of country to the 
Myersville & Hagerstown and Frederick interurban lines, which 
converge at Myersville, halfway between Frederick and Hagerstown. 
Rights of way along the new line have been donated and about 
two-thirds of the cost of building the road has been subscribed. 
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The land contiguous to the road is the best in the county for peach 
growing. 


JEFFERSON, I0OWA—The stockholders of the Jefferson Inter- 
urban Railway Company have completed their organization and 
their articles of incorporation have been adopted. Officers have 
been elected as follows: Albert Head, president; Henry Haag, vice- 
president; Mahlon Head, treasurer. Directors: Henry Haag, Albert 
Head, P. L. Cockerill, E. H. Carter, S. J. Sayers, Judge Z. A. Church, 
J. M. Forbes, A. D. Howard and Fred E. Gamble. The company com- 
mences business with a capital of $10,000, and the preliminary work 
of securing a right of way will be instituted at once. 


HANOVER, PA.—It is stated that the Hanover & McSherrystown 
Street Railway Company will be extended from Hanover to Littles- 
town. A project is also in contemplation to extend the lines from 
McSherrystown to New Oxford, Berlin Junction, Abbottstown and 
East Berlin. The plans of the local company also call for the ex- 
tension of the Frederick street line to Pennville, and probably to 
Mount Pleasant, two miles south of Hanover. John Dobbling, of 
York, has secured the contract to complete the construction of the 
road within ninety days on the Littlestown extension. 


BROWNSVILLE, TEX.—The St. Louis syndicate which recently 
purchased the Matamoros & Santa Cruz street railway is going 
ahead with preparations to reconstruct and convert the road into 
an electric line as soon as possible, also to extend it and connect 
with the National Lines. The new company absorbed the Rio 
Grande Railroad, operating about twenty-two miles of line between 
Brownsville and Point Isabelle, Tex., and it is proposed to convert 
this into an electric railroad also. The syndicate which has the 
work in charge is composed of E. Scott, R. Brookings, W. H. Bixby, 
T. West, S. Fordyce, H. Hartick and others. 


PASADENA, CAL.—A new corporation, being a consolidation of 
the San Francisco, Oakland & San José Railway, known as the “Key 
Route,” and the San Francisco & Bay Counties Railway, recently 
incorporated for the construction of an electric line to San José, 
has been formed with a capital stock of $7,750,000. F. M. Smith and 
associates are the incorporators. Among other objects: is the con- 
nection of the Oakland mainland with the Yerba Buena or Goat 
Island by tunnel, tube or subway. Application is to be made to 
the United States Government and the state of California for 
permission to construct the subway or tunnel. 


SMYRNA, DEL.—The National Construction Company, incor- 
porated at Dover, will build a trolley road from Delaware City to 
Lewes, passing through Smyrna, Dover and Milford. The com- 
pany will have its principal offices here. J. W. Endean, who is the 
chief engineer and general manager of the Smyrna, Kent County 
& Delaware Bay Traction Company, is the chief engineer and 
general manager of the new company. John D. Thompson, a Wil- 
Mington architect, has been commissioned to prepare plans and 
specifications for a power station to be erected at St. Georges, and 
as soon as these are completed tenders will be called for and the 
work taken in hand. l 


ANNAPOLIS, MD.—A bill has been introduced in the House to 
incorporate the Rural Electric Railway and Power Company. The 
incorporators named in the bill are: Hugh J. Gallagher, Walter A. 
Gephart, W. T. Dietrick, Dr. Harry C. Hess, Robert W. Mobray and 
Jacob S. Parr. The route of the proposed road is from Lauraville 
to the Falls road, and from Baltimore city to Sparrows Point, by 
way of North Point road. Extensions of the proposed road are 
provided for. The capital stock is $500,000, with power to increase, 
in the discretion of the directors. The company is authorized to 
construct and operate. branch roads and to connect with other 
roads and with steamboats. The power of consolidation is given. 


EDUCATIONAL NOTE. 

POLYTECHNIC INSTITUTE OF BROOKLYN—The catalogue of 
the College of Engineering of the Polytechnic Institute, of Brooklyn, 
for 1908-1909, has been issued. This gives a synopsis of the regular 
Courses offered by the various departments and the extension 
Courses offered during the evening. The intention of these is to 
enable men who are employed during the daytime to carry on 
college work. The registration shows that the institute has 557 


regular students and 258 students in the extension courses, making 
& total of 815. 
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ELECTRICAL SECURITIES. 

While there has been a continuance of the slackening tendency 
indicated last week there has been no abandonment of the idea 
that business is showing a general improvement. Continued reports 
of economies in all lines come from all quarters, and the most hope- 
ful viewpoint of this situation is that under these circumstances, 
although progress will be slow it will be honest and bealthy, and 
will form a substantial basis for more vigorous development later on. 

Dividends have been declared upon the following electrical se- 
curities: Nebraska Telephone Company; regular quarterly dividend 
of $1.50 per share, payable April 10. Columbus (Ohio) Railway and 
Light Company; regular quarterly dividend of one-half of 1 per cent 
on the common stock, payable April 15. National Light, Heat and 
Power Company; regular quarterly dividend of 1% per cent on the 
preferred stock, payable April 1. Duluth (Minn.) Edison Electric 
Company; regular quarterly dividend of 11%4 per cent on the pre- 
ferred stock. Brooklyn (N. Y.) City Railroad Company; quarterly 
dividend of 214 per cent, guaranteed by the Brooklyn Rapid Transit 
Company, payable April 15. Milwaukee (Wis.) Electric Railway 
and Light Company; regular quarterly dividends of 1% per cent 
on the preferred and 1% per cent on the common stocks, payable 
April 30 to stock of record April 20. North Shore Electric Company, 
Chicago; initial dividend of three-quarters of 1 per cent, payable 
May 1. 


ELECTRICAL SECURITIES FOR TIHE WEEK ENDED APRIL 4. 


New York: Closing 
Allis-Chalmers common.............e0eceeee 7% 
Allis-Chalmers preferred...........sseeeeees 18% 
Brooklyn Rapid Transit...............-.6.. 45% 
Consolidated Ga8.......... cc een eee eet eeee 118 
General Electric........... cece cee ee tee ees 125 

Interborough-Metropolitan common.......... 7 
Interborough-Metropolitan preferred......... 18% 
Kings County Blectric................c eens 103 


Mackay Companies (Postal Telegraph and 


Cables) common.. @..............00 eee 57 
Mackay Companies (Postal Telegraph and 

Cables): preferredis cick ends eiiisine see es 62 
Manhattan Elevated.............cc cece eceee 118 
Metropolitan Street Railway................. 17 
New York & New Jersey Telephone.......... 100 
Western Uni0uess ices ik cise ena 56 4 hae 51 
Westinghouse Manufacturing Company...... 55 

Boston: Closing 
American Telephone and Telegraph......... 1091 
Edison Electric Illuminating................ 206 
Massachusetts Electric. ..........cc cece eves 45 
New England Telephone....................% — 
Western Telephone and Telegraph preferred.. 6214 


At the annual meeting of the American Telephone and Telegraph 
Company Harry H. Brigham and Charles L. Green were elected 
directors, succeeding Frederick P. Fish and Charles E. Perkins. 
Other directors were re-elected. The directors of the American 
Telephone and Telegraph have elected B. E. Sunny vice-president to 
take the place of Thomas Sherwin. Other officers were re-elected. 


Philadelphia: Closing. 
Electric Company of America................ 9 
Electric Storage Battery common............ 27 
Electric Storage Battery preferred........... 27 
Philadelphia Electric............. 0. cece eee Th 
Philadelphia Rapid Transit................. 16% 
United Gas Improvement..................0.6. TT 

Chicago: Closing 
Chicago Telephone ......sessssesessesessese 114% 
Commonwealth Edison............ccccccecee 91 
Metropolitan Elevated preferred............ . 49 
National Carbon common.............ce.00. 59 
National Carbon preferred.................. 110 


Metropolitan Elevated’s daily traffic average for March was 
145,660 passengers, a decrease of 9,130; the Northwestern Elevated’s 
daily average of passengers was 103,130, an increase of 13,786. 
South Side Elevated's daily traffic average was 114,891 passengers, a 
decrease of 14,665. The Chicago & Oak Park Elevated’s daily March 
passenger average, including transfers was 46,489, a decrease of 
2,524. 

During March the Chicago Telephone Company gained 3,564 
telephones. The total now in use is 211,944. 
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PERSONAL MENTION. l 
MR. FRED BISSELL, president of the F. Bissell Company, 
Toledo, Ohio, was a Chicago visitor last week. 


MR. H. C. OSBORNE, of Toronto, Ontario, has been elected vice- 
president of the Chicago & Milwaukee Electric Railroad. President 
A. C. Frost and Secretary Pierre G. Beach succeed themselves. 


MR. VAN RENSSELAER LANSINGH, manager of the Holo- 
phane Company, addressed the Chamber of Commerce, Utica, N. Y., 
on “Modern Illumination,” on the evening of Tuesday, March 31. 


MR. FRED C. TIMPSON, formerly general manager of the Em- 
pire State Telephone and Telegraph Company, has been appointed 
chief of the Bureau of Insular Telegraphs and Telephones, Porto 
Rico. Mr. Timpson has under his direction over 250 men, and is 
making fine progress in developing this system. 


MR. JAMES W. JOHNSON will become manager of the Chicago 
office of the General Electric Company, succeeding B. E. Sunny, who 
has been elected a vice-president of the American Telephone and 
Telegraph Company. Mr. Johnson has, for several years, been as- 
sistant manager of the Chicago office, and is, therefore, thoroughly 
qualified to assume his new duties. 


MR. F. K. POTTER, for a number of years connected with the 
Capell Fan Engineering Company, has been appointed manager of 
the Pittsburg district for the Sirocco Engineering Company, with 
headquarters in the Keenan Building, Pittsburg, Pa. It is only 
recently that the Sirocco Engineering Company has begun the manu- 
facture of Sirocco fans and blowers at its new plant at Troy, N. Y. 


MR. FRANK MacGOVERN announces that he has associated 
himself with J. Warren Archer, and organized the new firm of Mac- 
Govern, Archer & Company. The company will deal in electrical 
and steam machinery, cars, car equipment, railway motors and 
controllers, and act as machinery experts and appraisers. Mr. Mac- 
Govern was formerly vice-president and general manager of Rossiter, 
MacGovern & Company, and Mr. Agcher was manager of the sales 
department of that concern. 


MR. H. B. RAMEY has been appointed sales manager of the 
motor department of the Robbins & Myers Company, Springfield, 
Ohio. Mr. Ramey is well Known throughout the electrical field, 


and has been prominently identified with a number of large corpora- 


tions in the Central States. In 1901 he became connected with the 
Warren Electric and Specialty Company, representing at the same 
time the Peerless Electric Company, of Warren, Ohio. He was later 
secretary and manager of the Monarch Electric Manufacturing 
Company, and subsequently sales manager of the Economy Elec- 
trical Company, of Warren. After this engagement he was special 
representative of the Sterling Electric Manufacturing Company, of 
Warren, which position he resigned on April 1 to accept his present 
post. Mr. Ramey has a great many strong friends in the trade, and 
will be a tower of strength to the sales organization of the Robbins 
& Myers Company. 

MR. G. C. PIERCE, for the past two years superintendent of the 
St. Louis & Suburban Railway properties, has tendered his resigna- 
tion and will leave East St. Louis shortly to take up civil engineer- 
ing. Mr. Pierce will make a visit to California with his family, 
after which he will return East. Mr. Pierce is possessed of great 
ability as an engineer and operating man, and has applied himself 
so closely to his duties as general superintendent that a breakdown 
in health was feared. He has made a great many friends in East 
St. Louis, and they will greatly regret the departure of himself and 
his family. Mr. C. F. Hewitt, general superintendent, of the St, 
Joseph Railway, Light, Heat and Power Company, of St. Joseph, 
Mo., another Clark property, will succeed Mr. Pierce. Mr. Hewitt 
has been identified with the Clark properties in the operating de- 
partment for several years, and is a man of wide experience in 
the operation of railway and lighting properties. 


MR. B. E. SUNNY, vice-president of the General Electric Com- 
pany, with headquarters in Chicago, Ill, has been elected vice- 
president of the American Telephone and Telegraph Company. Mr. 
Sunny is an old telephone man with many years’ practical experi- 
ence in this industry. He began his telegraph career with the 
Atlantic & Pacific Telegraph Company, with which he was associated 
from 1872 to 1875. He went to Chicago as operator for that com- 
pany, and soon afterwards was made night manager and later 
manager of the Chicago office. He left the telegraph business in 
1879 to become superintendent of the Bell Telephone Company, 
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and later of the Chicago Telephone Company, representing the 
combined Bell and Edison companies. He remained in the tele. 
phone service nine years, and was closely identified with the first 
successful efforts to operate telephone wires under ground. He 
became president of the Chicago Arc Light and Power Company in 
1888. He next became assistant manager of the Thomson-Houston 
Electric Company in 1890. As vice-president of the General Electric 
Company, in charge of western operations, Mr. Sunny continued his 
great executive work, and has made this one of the strongest offices 
of that corporation. He is one of the best-known men in the elec- 
trical field to-day, and his election to this prominent office with 
the American Telephone and Telegraph Company indicates that 
this company contemplates a great expansion of its properties 
throughout the western part of the country and much closer ex- 
ecutive management of the territory between Chicago and the 
Pacific Coast. 
TELEPHONE AND TELEGRAPH. 

HOUSTON, TEX.—The Western Union Telegraph Company pro- 
poses to do about six months’ work in rebuilding its lines in the 
city of Houston. 


SALT LAKE CITY, UTAH—Elmer B. Jones, managing director ' 


of the Utah Independent Telephone Company, has resigned, turning 
over the management of the company to a new board of directors 
selected by H. A. Harvey, who will represent George A. Berger, of 
the Trust. Company of New Jersey, owner of the capital stock of the 
telephone company. 

BUTTE, MONT.—H. L. Burdick, superintendent of construction 
of the Rocky Mountain Bell Telephone Company, says the lines of 
the company in Montana will be extended eastward during the 
present year, connecting with the North Dakota exchange and es- 
tablishing telephone connection between Minneapolis and Butte and 
Pacific Coast points. 

READING, PA.—The Bell Telephone Company has completed the 
installation of a new rural line. It starts from the Reading ex- 
change and covers a section of the county never touched by the 
telephone. Its subscribers are located alang and near what is known 
as the Dry road, in Spring township, and in North and Lower 
Heidelberg townships. 

CHEHALIS, WASH.—Eugene A. Marsh, representing the Seattle 
Electric Company, the Portland Electric Company and the North- 
western Long-Distance Telephone Company has applied to the city 
council for a franchise for the construction of an electric railroad, 
light and power plant, and a telephone and telegraph system in 
Chehalis and Centralia. 


TROY, N. Y.—There have been filed in the county clerk’s office 
articles of incorporation of the Pittstown Telephone Company. The 
directors are: Elmer E. Hayner, Paul H. Sherman, E. Everett Well- 
ing, Irving Brownell, Stewart W. Humphrey, Elihu L. Button and 
William B. Sherman. Mr. Hayner is president and Mr. Welling is 
secretary. The corporation is a part of the Bell system. 


HARTFORD, CT.—The certificate of organization of the Con- 
necticut Home Telephone Company has been filed in the office of the 
state secretary. The capital stock is $30,900 of which $7,250 has 
been paid in. The officers of the corporation are: President, Lewis 
Sperry; vice-president, Frank H. Wheeler; treasurer, J. H. Hale; 
secretary, H. P. Freeman, Jr.; assistant secretary, Robert P. Lyon. 
The principal office of the corporation is located at Hartford. 


ELIZABETH, N. J.—A certificate of incorporation for the Mc- 
Lutz-Lockwood Manufacturing Company has been filed with the 
county clerk. The object of the corporation is to manufacture and 
deal in electric batteries, generators, etc. The principal office in 
New Jersey is situated on Westfield avenue, Aldene, Roselle. The 
authorized capital stock is $100,000, consisting of 1,000 shares of 
the par value of $100 each: The incorporators are: Richard M. 
Barwise, Whittemore Dodd and Charles D. Low. 


PLATTSBURG, N. Y.—At a meeting of the Clinton Telephone 
Company, ‘held in this city, it was stated that construction work on 
new lines will be resumed in the early spring. It is expected that 
the through line to Albany and intermediate points will be com- 
pleted early in the summer and that the lines in the vicinity of 
Dannemora will also be extended. The company is in @ pros 
perous condition, every quarter since the opening of business in this 
city showing a gain over the previous quarter. The company now 
has an actual service in Plattsburg of over 1,100 telephones, and 
this number is being added to almost daily. 
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NEW INCORPORATIONS. 


HARRISBURG, PA.—Fombelle Telephone Company, Fombelle, 
Beaver County. $5,000. Treasurer, J. F. Schram, Fombelle. 


COLUMBUS, OHIO—<Avon-Sheffield Telephone Company, Avon; 
$10,000. Grafton Mutua] Telephone Company, Grafton; $10,000. 


TOWER CITY, PA.—Sterling Electric Light, Heat and Power 
Company, Tower City. $22,000. Treasurer, John Peiffer, Tower 


City. 


PORTLAND, ME.—Crawfordsville Water and Gas Company, 
Portland. $375,000. President, H. L. Cram; treasurer, B. L. 


Steward, Portland. 


CHICAGO, ILL.—Chicago, Joliet & Central Illinois Railway 
Company. $2,500. To build a road in the counties of Cook, Will, 
DeKalb, Grundy, La Salle, Bureau, Putnam, Marshall, Peoria, Wood- 
ford, Livingston and McLean. 


HARRISBURG, PA.—The Elizabethtown & Florin Street Rail- 
way Company; increase in capital stock from $30,000 to $220,000. 
Donore & Eldora Street Railway, in Washington County; increase 
in stock from $24,000 to $150,000. 


CINCINNATI, OHIO—Paint Creek Power, Light and Heat Com- 
pany, of Cincinnati. $10,000. Incorporators: Leonard W. Goss, 
Charles J. Hasbrook, D. S. Hasbrook, William D. Alexander and 
Wilbur Schmidt, Jr. To build power dams across Paint Creek, in 
Ross, Highland and Fayette counties. ` 


GUTHRIE, OKLA.—The Cherokee Belt & Interurban Railway 
Company, Tulsa. $500,000. To build a line connecting Tulsa, Col- 
linsville and other towns in the northeastern part of the state. 
Incorporators: F. E. Montee, of Kansas City, Mo.; S. W. Butter- 
worth, of Tulsa; J. R. Soudle, Ð. Pleas and A. E. Leap, of Collins- 
ville. 


OAKLAND, CAL.—Suburban Light and Power Company. $1,000,- 
000. To furnish light and power to San Leandro and vicinity. A re- 
incorporation of the Suburban Electric Light Company, which was 
created in 1904 with a capital stock of $500,000. Directors: Charles 
A. Jeffery, R. W. Geisenhofer, L. B. Smith, William Lucie, A. J. 
Lloyd, Jacob Harder, Jr., and J. W. Burge. 


SPRINGFIELD, ILL.—Pana, Girard & Jacksonville Railroad 
Company. $50,000. To construct an electric road from Pana, 
Christian County, by way of Girard to Jacksonville, Morgan County. 
Incorporators and first board of directors: B. F. Darnielle, J. N. 
Anderson and W. F. Bercher, of Springfield; John J. Stowe, of 
Girard, and Charles E. Sargent, of Greenfield. 


AUGUSTA, ME.—Oxford & Otisfield Telegraph and Telephone 
Company, Oxford. To conduct a general telephone business in the 
towns of Otisfield, Casco, Raymond and Harrison, in Cumberland 
County; Oxford, Norway and Paris, in Oxford County, and Mechanic 
Falls and Poland, in Androscoggin County. $5,000, of which $350 
is paid in. Incorporators: H. M. Stone, James G. Howe and E. R. 
Stone, of East Otisfield; George B. Turner, William Faunce, L. H. 
Dunn, Orrin Stevens, C. H. Robinson, John E. Ordway, A. L. Marr, 
S. M. Patterson, E. L. Burns and George Hazen, of Oxford, and F. L. 
Keene, C. O. Martin and F. L. Knight, of Otisfield. H. M. Stone is 
president, and George B. Turner is treasurer. 


INDUSTRIAL ITEMS. 


THE B. F. STURTEVANT COMPANY, Hyde Park, Mass., has 
published bulletin No. 153, devoted to a description of its exhaust 
fans. Copies of this bulletin wil] be furnished upon request. 


THE F. BISSELL COMPANY, Toledo, Ohio, will be pleased to 
send to any one interested a valuable little treatise on the subject 
of credit. This is taken from the essay entitled “Dollars and Cents,” 
by Colonel W. C. Hunter. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., has published a very interesting bulletin de- 
voted to electrical equipment for farms. The company will be 
Pleased to send this bulletin to any one interested upon request. 
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THE HASCHKE STORAGE BATTERY COMPANY, 271 Michigan 
avenue, Chicago, Ill., has published a new catalogue descriptive of 
the Haschke electric storage batteries. These ignition batteries, 
the company states, will give from 2,500 to 3,500 miles with one 


charge. 


THE H. KRANTZ MANUFACTURING COMPANY, 169 Seventh 
street, Brooklyn, N. Y., is distributing bulletin No. 20, devoted to 
standard and straight-line National Electrical Code Standard panel- 
boards and accessories. Copies of this bulletin will be furnished 


upon request. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, announces 
that it has made the first shipment of 10,000 230-volt Columbia in- 
candescent lamps for the new Singer Building in New York city. 
There will be about 25,000 lamps required. The Central Electric 
Company is the general western sales agent for the Okonite Com- 
pany. 


THE FEDERAL ELECTRIC COMPANY, Chicago, Ill., is placing 
on the market a very attractive device designated as the Federal 
tungsten cluster. These clusters are displacing gas ares for store 
lighting because they cost less and are more efficient. They are 
easy to install and are proving very attractive for this,class of 
service. 


THE LE VALLEY-VITAE CARBON BRUSH COMPANY, 685 
Tremont avenue, New York city, is distributing two very attractive 
advertising folders calling attention to the virtues of the LeValley- 
Vitae carbon brush. Samples of this literature and a set of these 
carbon brushes will be forwarded to those making legitimate 
requests. 


THE GERMANIA ELECTRIC LAMP COMPANY, Newark, N. J., 
reports a very satisfactory increase in its sales. Among recent 
orders a large contract has been signed for lamps for the Singer 
Building, New York city. This is the eighth successive order that 
the Germania company has received from the owners of this 
building. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., gave a dinner to its selling organization at Heublein’s, 
Hartford, Ct., on Saturday evening, April 4. The menu was unique 
in its get-up and was embellished by happy suggestions from L. L. 
Brastow, of the publicity department, and by some original poetry 
by Thomas D. Watson, manager of the company's New York office. 


THE HABIRSHAW WIRE COMPANY, 253 Broadway, New York 
city, has issued a new price list covering National Electrical Code 
rubber-covered wires and cables, and standard rubber-insulated 
conductors. This book will be found of great practical value to all 
interested in wiring problems. In addition to the data devoted 
to the company’s product there is considerable engineering informa- 
tion which may be applied to the preparation of wiring data. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill, in bul- 
letin No. 5910-4, describes power equipment for breweries. This 
takes up the question of individual motor-drive for breweries, and 
illustrates representative installations of Western Electric equip 
ment. The company has also issued bulletin No. 5910-5, devoted 
to power equipments for printing offices. This shows many adapta- 
tions of Western Electric motors for driving printing office ma- 
chinery. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., announces that the contract for the electric turret- 
turning gear of the United States ship Delaware, now under con- 
struction at Newport News, has been secured by the company. The 
Cutler-Hammer company designed and built the electric turret-turn- 
ing gear installed in the port after-turret of the Indiana, the crew 
of which holds the world’s record for marksmanship—ten shots in 
two and one-half minutes, all hits. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., is distributing pamphlet No. 5, 
devoted to the No. 890 iron-clad magneto telephone. This bulletin 
will be found of great interest to those desiring information on 
this class of telephone, which has been especially built for mines, 
for outdoor use, and for places where an instrument is subjected 
to the severest atmospheric and climatic conditions. Copies of 
this bulletin will be furnished upon request. 
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Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 


D Secretary, L. O. Howard, Cosmos Club, Washington, 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 


Richards, Bethlehem, Pa. Next meeting. Albany, N. Y., April 
30-May 2. 


AMERICAN FOUNDRYMEN’S' ASSOCIATION. 
Richard Moldenke, Watchung, N. J. i 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope. Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings second Friday of 
each month. Annual meeting. Atlantic City, N. J., June 30- 
July 2. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Park Row Building, New York city. Annual 
meeting, Atlantic City, N. J., October. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, treasurer 
Birmingham Railway, Light and Power Company, Birmingham, 
Ala. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 


Secretary, Dr. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 


FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary. W. W. Freeman, vice-president and general manager 
Edison Electric Illuminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION: OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 


Secretary, William R. Stanlay, Royal Insurance Building, Mon- 
treal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckels Building, San 
Francisco, Cal. Monthly meetings, San Francisco, first Thurs- 
day of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. B. Cheadle, Joliet, Ill. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La. Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West Thirty- 
ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. Annual 
meeting, Dallas, Tex., May 25-27. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. S. Norton, Indianapolis, Ind. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, J. B. Ward, Grand Rapids, Mich.; assistant secretary, 
J. A. Harney, Monadnock Building, Chicago, Ill. 


IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Dubuque, Iowa. Annual meeting, Des Moines, Iowa, April 22-23. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. Annual meeting, Des 
Moines, Iowa, April 22-24. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton. 
Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. l 

MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 

MISSOURI STATE ELECTRIC LIGHT ASSOCIATION. Secretary. 
C. C. Pierson, St. Charles, Mo. : 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George Schweer, Windsor, Mo. 


April 11, 1908 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 
' NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, Chicago, Ill., July 15. 
TIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. Annual meeting, Chicago, Ill., May 19-22. 


NEBRASKA ELECTRICAL ASSOCIATION. Secretary, William 
Bradford, Lincoln. Annual meeting, Omaha, Neb., May 6-7. 
NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 

retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. 
tary, Alton F. Tupper, 60 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB.. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 
Thursday of every month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth street, New 
York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball. Kenosha, Wis. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. Annual meeting, Columbus, 
Ohio, March 19. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 


NA 


Secre- 


ENGINEERS. Secretary, F. W. Ballard, Cleveland, Ohio. Next 
meeting, Columbus, Ohio, May 15-16. 
OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 


Currie, Akron, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. Annual meeting, 
Guthrie, May 25-27. 

OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland. Ore. 

PENNSYLVANIA STATE INDEPENDENT. TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. ; 

PIKES PEAK POLYTECHNIC SOCIETY.. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next meeting, New York city, May 12. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26. 
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SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. Annual convention, El 
Paso, Tex., May 7-9. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND 
PHONE ASSOCIATION. 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 382 Ohio street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


NEW HAMPSHIRE INDEPENDENT TELE- 
Secretary-treasurer, G. W. Buzzell, 


Sec- 


DATES AHEAD. 


Iowa Electrical Association. Annual meeting, Des Moines, Iowa, 
April 22-23. 

Iowa Street and Interurban Railway Association. 
ing, Des Moines, Iowa, April 22-24. 

American Electrochemical Society. Next meeting, Albany, N. Y., 
April 30-May 2. 

Nebraska Electrical Trades Association. 
show, Auditorium, Omaha, Neb., May 4-9. 

Nebraska Electrical Association. First annual meeting, Omaha, 
Neb., May 6-7. 

West Virginia Independent Telephone Association. Annual meet- 
ing, Fairmont, W. Va., May 7-9. 

Southwestern Electrical and Gas Association. 
tion, El Paso, Tex., May 7-9. 

Railway Signal Association. 
May 12. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Next meeting, Columbus, Ohio, May 15-16. 

National Electric Light Association. Annual meeting, Chicago, 
Ill., May 19-22. 

Telephone Association of Texas and Louisiana. 
ing, Dallas, Tex., May 25-27. 

Oklahoma Electric Light, Railway and Gas Association. 
meeting, Guthrie, Okla., May 25-27. 

American Institute of Electrical Engineers. Annual meeting, 
Atlantic City, N. J., June 29-July 2. 

National Electrical Contractors’ 
Chicago, IH., July 15. 

American Society of Municipal Improvements. 
Atlantic City, N. J., October. 


Annual meet- 


First annual electrical 


Annual conven- 


Next meeting, New York city, 


Annual meet- 
Annual 
Association. Next meeting, | 


Annual meeting, 


Record of Electrical Patents. 


Week of March 31. 


883.170. ELECTRODE FOR THE RECOVERY OF METALS FROM 
SOLUTIONS BY ELECTROLYSIS. Samuel B. Christy, Berke- 


ley, Cal. A compound electrode built up of porous conducting 
sections. 
883,181. ELECTRIC STREET-RAILWAY SWITCH. John P. Dowd 


and Thomas P. Dowd, Cedar Rapids, Iowa. A pair of electro- 
magnets carried on the truck, throw the switch tongue in one 


direction or the other. 

883.195. SYSTEM OF DISTRIBUTION. David Hall, Norwood, 
Ohio, assignor to the Bullock Electric Manufacturing Com- 
pany. A multiple-voltage system provided with means for auto- 
matically cutting out the field windings of one of the generators. 


883,200. CONTROLLER FOR ELECTRIC MOTORS. Henry D. 
James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A rheostat with two circular face- 
plates, the contact arms of which are independently controlled 


by a single handle. 


883,217. AUTOMATICALLY TRIPPING TROLLEY-POLE MECH- 
ANISM. Thomas H. Mars, Chicago, Ill. A catch automatically 
releases the supporting spring if the pole rises to an abnormal 
angle. 

883.225. COUPLING APPARATUS FOR ELECTRIC CIRCUITS. 
Nicholas F. Niederlander, St. Louis, Mo., assignor to Westing- 
house Automatic Air and Steam Coupler Company, St. Louis, 
Mo. A spring-locking coupling for electric trains. 

883,226. FIRE-ALARM AND SIGNAL SYSTEM. John D. Nolen, 
Toledo, Ohio, assignor, by mesne assignments, to John E. 
Shepherd, Chicago, Il. Two sets of mechanisms are provided 
for controlling a pair of contacts at each signaling station. 


883,227. INSULATOR. Edward F. Padden, Chicago, IN. A pin in 
the support registers with a slot on the insulator body. 


883,241. WIRELESS RECEIVING INSTRUMENT. Frederick G. 
Sargent, Westford, Mass. A coherer comprising a loose, dry, 
mechanical mixture of zinc and carbon. 
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883,242. ATTACHMENT FOR TROLLEY HARPS. William F. 
Savage, Columbus, Ohio. Replacing guides are provided on 
mae ee of the wheel, consisting of helically grooved, conical 


883,246. DYNAMOELECTRIC MACHINE. Robert Siegfried, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. A motor for railway work, or the like, mounted on 
a quill slipped over the driving axle. 


883,195.—SystEM oF DISTRIBUTION. 


883,247. SUPPORTING STRUCTURE FOR DYNAMOELECTRIC 
MACHINES. Robert Siegfried, Pittsburg, Pa., assignor to 
Westinghouse Electric and Manufacturing Company. A quill 
and driving spider for an electric motor, the arms of the spider 
being short enough to slip through the hollow armature core. 


883,248. SUPPORTING STRUCTURE FOR DYNAMOELECTRIC 
MACHINES. Robert Siegfried, Pittsburg, Pa., assignor to 
Westinghouse Electric and Manufacturing Company. A quill 
and driving spiders for supporting an electric motor, the 
former consisting of two parts, one slipping over the other. 
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583,247.—SUPPORTING STRUCTURE FOR DYNAMOELEC1RIC 
MACHINES. 


883,272. COMBINED FUSED CONNECTOR AND LIGHTNING 
ARRESTER FOR ELECTRIC WIRES. Frederick C. Woods, 
Galesburg, Ill. ‘The conductor terminals are embedded in an 
insulating material and connected together exteriorly by a fuse. 

883,276. ELECTROMAGNETIC MOTOR. Arthur H. Beard, Mem- 
phis, Tenn. Rotatory motion is secured through two electro- 
magnets mounted upon a rocking lever. 

883,310. TROLLEY HARP. Edward J. Harrison, South Bend, Ind. 
A harp provided with locking springs. 
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883,311.—ELECTRICAL SMELTING FURNACE. 


883,311. ELECTRICAL SMELTING FURNACE. Karl A. F. Hiorth, 
Christiania, Norway. A combination of a number of induction- 
furnace hearths with one common magnetic circuit. 


883,346. INDUCTOR ELECTRIC GENERATOR. Parnell Rabbidge, 
Neutral Bay, near Sydney, New South Wales, Australia. A 
rotating inductor alternately sends the magnetic flux through, 
or around, the coil. 

883.350. COMBINATION SIGNAL AND TRAIN-STOPPING APPA- 

' RATUS. Alfred L. Ruthven, Topeka, Kan. An automatic 
signaling and brake controlling system. 

883,389. SWITCH CLIP. John Clay, New York, N. Y. A knife- 
switch with clips attached to the blades. 


883,397. INSULATOR. Walter T. Goddard and John S. Lapp, 
Victor, N. Y., assignors to the Locke Insulator Manufacturing 
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Company, Victor, N. Y. An insulator built up of two insulating 
tension sections of different tensile strength. 


883,416. ELECTRIC ALARM FOR LOCKS. Frank M. Merrill, Los 
Angeles, Cal. A burglar alarm for attaching to door locks. 


883,437. RECEIVER FOR SPACE-SIGNALING SYSTEMS. Leonard 
D. Wildman, San Francisco, Cal. Conducting surfaces in close 
proximity are brought into contact by the electric waves. 


883,530. TELEGRAPH REPEATER. Stephen D. Field, Stockbridge, 
Mass. An inductance is placed in the repeater circuit and 
means are provided for shunting the former. 


883,397.— INSULATOR. 


883,537. HARVESTING SUGAR CANE. Henry G. Ginaca, Hono- 
lulu, Hawaii, assignor, by direct and mesne assignments, of 
two-fifths to Abraham Gartenberg, Honolulu, Hawaii. An elec- 
trically driven harvesting machine. 

883,539. ANNUNCIATOR. Stephen J. Heinrich, Bellevue, Pa., as- 
signor to American Electric Alarm Company, Pittsburg, Pa. 
An annunciator utilizing a revolvable dial. 

883,549. FITTING FOR ELECTRIC CONDUITS. Allan R. Lakin, 
New York, N. Y. An outer box with a nipple and a cover 
embracing two sides. 

883,550. BRUSH AND BRUSH-HOLDER FOR DYNAMOELECTRIC 
MACHINES. Frederick H. Loring, London, England. A rect- 
angular brush with a taper head of circular cross-section. 


883,589. ELECTROLYTIC PRODUCTION OF PURE TIN. Adolphe 
J. M. Thirot, Bourges, France, assignor to himself and Louis 
Auguste Mage, Avignon, France. Tin or its compounds are 
treated with boiling caustic soda to form a stannate which is 
purified and electrolyzed. 

883,594. PROCESS OF OBTAINING METALS AND ALLOYS BY 
REDUCTION. Emilien Viel, Rennes, France. The ore is fed 
in a continuous stream through an electric arc. 


883,530.— TELEGRAPH REPEATER. 


883,595. APPARATUS FOR OBTAINING METALS AND ALLOYS. 
Emilien Viel, Rennes, France. A furnace for treating a COn- 


tinuous stream of ore by means of an arc defiected magnetically. 

883,613. LIGHTNING ARRESTER. Henley V. Bastin, Lancaster, 
Ky. The choking coil is enclosed within an earthed metallic 
cylinder, itself enclosed within a second metallic cylinder Con- 
nected to the line. 

883,625. CABLE TERMINAL. Frank B. Cook, Chicago, Ill. A dis- 
tributing cable terminal. 

883,626. ELECTRICAL LINE-PROTECTOR. Frank B. Cook, 
Chicago, Il]. A combined fuse and lightning arrester. 

883.651. ELECTROLYTIC PRODUCTION OF CHROMIC ACID. 
Max Le Blanc, Karlsruhe, Germany, assignor to Badische Anilin 
and Soda Fabrik, Ludwigshafen-on-the-Rhine, Germany. 
chromium compound is oxidized electrolytically. 
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THE DAY OF THE TUNGSTEN-FILAMENT LAMP. 

At the meeting last week of the New York section of the 
Hluminating Engineering Society, Dr. Clayton H. Sharp de- 
livered a very interesting address upon “New Types of Electric 
Lamps.” The improvement of the metallized-filament lamp 
over the older type of carbon-filament lamp was commented 
upon, and an exhibition made of the various forms of incan- 
descent lamps with which the market is familiar at the present 
time. While attention was given to the work of von Welsbach, 
Kusel and others in connection with the metal-filament lamps, 
the greatest emphasis was laid upon the development of the 


tungsten-filament lamp. This lamp has become a commercial 


“possibility much sooner than was expected, and notwithstanding 


the fineness and fragility of the filament, the lamp is being 
The high 


intrinsic brilliancy is apparently not a matter of commercial 


shipped long distances and used with great success, 


significance, because contemporancously with the development 
of this filament have come about the design and manufacture 
of reflectors admirably suited to soften and diffuse the large 
volume of light produced. Among the other essential advan- 
tages of the tungsten lamp, apart from its efficiency of 1.25 
watts per candle, rendering it a very cheap form of illuminant, 
its color quality is peculiarly adaptable to more delightful creca- 
tions in indoor decoration. The hostess now can properly illu- 
minate the table decorations, can have the walls covered with 
the softest and most pleasing tints, and can utilize floral 
decorations which heretofore have not been acceptable. 

One of the most significant statements clicited during the 
discussion was that the twenty-five-watt tantalum lamp was a 
commercial possibility and that if it were not developed and 
placed upon the market it would be because there was not a 
demand for it. With regard to the tungsten lamp in the lower 
candle-powers, it was definitely stated that a twenty-watt tung- 
sten lamp had been made and was entirely within the limits of 
practicability in the not very distant future. The adoption of a 
transformer in combination with a hghting fixture, permitting 
the use of a shorter, thicker filament, was suggested, and this 


has been considered quite feasible. Certainly 


. 


the suggestion 
made by Dr. Sharp that a transformer with a number of taps 
might be placed on the panel board and low-voltage circuits 
used in the distribution throughout the house. is sensible, 
Another statement which was brought out, in which con- 
siderable interest has been manifested, and concerning which 
further remarks are awaited with great eagerness, was in effect 


that very soon the central station companies would announce 
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a policy with regard to the use of the tungsten lamp. This 
policy, it is understood, will be one that will commend itself 
to every one interested as a broad-minded, fair-dealing proposi- 
tion. There is no apprehension by central station men of the 
ultimate effect of these modern illuminants. The carbon and 
other types of lamps will be slowly displaced, if not for other 
reasons, because it will not be possible to manufacture 
enough tungsten lamps to retire the other types very rapidly. 
Approximately 80,000,000 lamps comprised the total output of 
incandescent-lamp factories in the United States last vear. It 
is expected that the natural increase for incandescent Jamps 
will amount to 20,000,000 for the present vear. It will not be 
possible in all the tungsten-lamp factories now established to 
manufacture more than 1,000,000 tungsten lamps during the 
present year—a small proportion, only, of the normal increase 


in consumption, l 


a eee je 


PROPOSED ELECTRIFICATION OF THE AUSTRIAN 
RAILWAYS. 

Trunk-line electrification has bright prospects, not only in 
America, but abroad. Italy, as is well known, has done a good 
deal of pioneer work in this direction; Switzerland, owing to the 
lack of coal and the abundance of water power, is hard at work 
developing a satisfactory plan for banishing the steam locomo- 
tive from the republic; Sweden has taken up the matter in 
earnest, and after some experimentation is about to electrify 


an important section of the state railwavs—there, also, in order 
to avoid the importation of coal and to make use of its water 
power; and now Austria is contemplating a similar undertaking 
in a serious manner. At a recent mecting of the Engincering 
Society of Vienna a paper upon this subject was read by Baron 
Volfgang Van Ferstel, chief of the Bureau of Electric Traction, 
which discussed the work already done and pointed out the 


advantages of the electrical system. 


In Austria the reason for electrification is twofold. In the 


first place, although Austria has coal, she also has water power, 
and one object of the electrification is to conserve the coal and 
utilize the inexhaustible waterfalls. The supply of coal has an 
end, but the water powers will continue as long as climatic 
conditions are not changed. 

The second reason for the electrification of the railways is 
the necessity for increasing their traffic capacity. Some of the 
Austrian railways traverse difficult country, bence the train 
loads are limited and the cost of operating the steam locomo- 
tives excessive. It is hoped that by electrifving these roads the 
increased capacity may be obtained without increased expendi- 
tures for permanent way. 

The plans now under consideration in Austria contemplate 
electrifving about 2,000 miles of trunk-line system.’ One of the 
first sections which will be changed is the Arlberg tunnel, which 
is nearly seven miles long and through which passes a large 
traflic. The three-phase system is to be installed on this line, 
but the government is not yet definitely committed to any one 


system for all the roads. 
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THE EFFECT OF ELECTRICITY UPON PLANTS. 

“In the ELECTRICAL Review of September 28, 1907, a paper, 
read by Mr. J. H. Priestley before the British Naturalists’ So- 
ciety, on “The Effect of Electricity Upon Plants,” was com- 
mented upon. This paper gave an interesting historical sketch 
of the previous work in this general field and described some 
small experiments conducted by Mr. J. E. Newman, and, also, 
some experiments on a larger scale which were then being com- 
pleted. The general conclusions drawn in this paper were that, 
although certain of the early experiments seemed to show a 
surprising effect of electrical stimulation, both when discharged 
into the air above the plants and when passed as a current 
through the ground, the later investigations, conducted on a 
larger scale, with forty acres under cultivation, half of which 
was treated electrically and the other half held as a control. 
seemed to show little or no good effect. There was, however, an 
indication that a disease which attacked the cucumber beds made 
less progress in the electrified portion of the ground than else- 
where. The surprising effect in certain of the earlier experi- 
ments, the cause of which has not yet been explained, as well 


as the really small amount of experimental investigation in this 


field, call for more elaborate experiments, conducted, if pos- 
sible, under as many and as varicd conditions as could be 
secured. For instance, in one of the sects of experiments it was 
found that the electrified beet-sugar beds not only produced 
thirty-three per cent more beets than those not electrified, but 
that the beets from the former containcd over fourteen per cent 
more sugar than the latter. The total increase in sugar in the 
electrified plot was, therefore, nearly fifty-two per cent as com- 
pared with the unelectrified plot. The possibilities of securing 
any such results in actual farming should induce a number of 
agricultural experiment stations to institute similar investiga- 
tions, so that the results of experiments conducted in widely 
scattered districts may be compared and a more definite idea 
secured of just what effect, if any, electrification does have. 
Such a surprising increase as was found in this case suggests 
that there were other unrecognized factors bringing about, or 
contributing to, the results, a conclusion which is upheld by 
the negative results of the later experiments. But the latter 
may, also, have been influenced adversely in some way. The only 
way to get at the true state of affairs is to make a systematic 
investigation of the entire ficld. 

When the paper referred to above was first commented upon 
the whole text was not available. This, however, appears in the 
Proceedings of the Naturalists’ Society, of London, and contains 
a good many interesting details necessarily omitted from the 
abstracts previously published. Of particular interest are the 
theories advanced to explain the physiological action of the elee- 
trification. One suggestion, which has been referred to previ- 


ously, is that the current brings about an osmotic effect which 


‘tends to draw water up to the roots of the plant. It has even been 


suggested that this effect may be exerted upon the plant itself 
and assist in forcing the sap up through the cells. As opposed 
to the latter suggestion, it may be said that if the stimulation 
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of the roots acts to drive the sap up to the leaves, the stimula- 
tion of the leaves might act in the reverse direction, and hence 
be detrimental. There is no experimental evidence of any such 
action taking place. Bose thinks that the electrical discharges 
act by directly stimulating the plant—a rather indefinite idea, 
as one wonders upon what part of the plant the stimulation takes 


effect and how it acts. There is, of course, one effect which 


most certainly takes place to a greater or less extent---that is. . 


an electrolytic action can be brought about in the earth. This 
change has probably been of small amount in all experiments 
which have vet been conducted, but even this might be valuable, 
since it is produced when and whicre necded, provided, of course, 
the change is a desirable one. Another suggestion of similar 
character is that overhead discharges may bring about the oxida- 
tion of the atmospheric nitrogen and thus supply plant food. 
These ideas could easily be checked by supplying the product 
produced by the electrical current in some other way and thus 
determine whether it is this, or some other action, which affects 
the plants. Various other chemical actions have been suggested, 
but little or no experimental investigation has been made to test 
them. One explanation suggested by Lord Kelvin is that the 
good results found in certain of the experiments were due, not 
to the current, but to the turning up of the ground in order 
to bury the wires. This brings to mind the old story of the lazy 
farmer who dreamed of a pot of gold buried under one of the 
trees in his neglected orchard. Not remembering which tree 
was the one, he dug around all of them before finally being 
satisfied that the gold was not there, but he found his treasure 
in the fall in the magnificent crop his trees bore. In Hne with 
this idea there is the theory held by some agriculturists that 
nearly all soils contain sufficient nourishment for the crops, 
provided this is made available by thorough cultivation. Fer- 
tilizers merely take the -place of cultivation, giving in more 
available form what the soil would furnish if properly treated. 
From an engineer's viewpoint, however, even if this theory be 
true, the use of fertilizer is justified if it is cheaper in the end 
than equivalent cultivation. In the same way electrical stimu- 
lation may be found to give no better results than careful cul- 
tivation, but if it should be found cheaper than the latter it 
would be good practice. Hence the experiments conducted in 
this field should be carried out under all possible conditions 
with the object of obtaining the most valuable crops for the 
least cost and smallest deterioration of the soil. 

There is another reason why experiments in this field shoul! 
be of much interest. We are learning a number of surprising 
facts about the electrical condition of the air, an if. as many 
believe, this natural condition directly acts upon terrestrial life 
why should we not be able artificially to increase this effect and 
thus improve the results if beneficial? A difference of potential 
of about 100 volts for each foot difference in altitude may be 
expected to influence in some wav vegetable life, even though 
the air does not give up its charge readily. But it has not yet 
been definitely shown that any electrical treatment is good for 
any kind of plant life. 
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ELECTRICAL POWER INX FRANCE. 

We are apt, in this country, to think that we are far ahead 
of all foreign countries in the application and utilization of 
clectrie power, but there are a few foreign countries which are, 
let us sav, not very far behind us. The long-distance trans- 
mission systems of the Pacific coast are certainly unsurpassed 
in the world, but there are systems comparable with these in 
Europe. For instance, in southern France a most important 
transmission svstem has been built up during the past mine 
vears, starting with the development of a water power in the 
Pyrenees. This is the system operated by the Société Merid- 
ionale de Transport de Force, which put into service, in 1899. 
its station at St. Georges, on the Aude River. This system 
was described in the ELecrricaL Review some vearrs ago, but 
since then it hes increased notably; in fact, before any one 
extension has been completed, conditions have arisen which 
necessitate still further increases, so that now three new power- 
houses have been put into service to supplement the first section. 

In studving this remarkable development one is struck with 
the elaborate network of transmission lines. It should be said 
that, with one or two exceptions, the transmitting company 
limits its activities to the transmission of power only, delivering 
this to various local organizations which establish substations 
and distributing systems in their own districts. In this way 
the transmitting company is left free in the development and 
transmission of power, and has thus, no doubt, been able to 
extend its system) more rapidly and widely than would have 
been the case if it had been forced to invest a large amount of 
money in the secondary and tertiary distributing lines and sta- 
tions. The company has now over 375 miles of high-tenston 
lines, including lines operating at twenty and at five thousand 
volis. In addition to the main generating station and the three 
secondary stations, which were originally converting stations. 
but were supplied with steam engines in order to provide against 
contingencies, the company is supplying power to about a hun- 
dred substations, from which it is distributed for use in a very 
large number of industries, ‘These include sawmills, pulp mills, 
ice factories, irrigating systems, besides lighting, traction work 


and the more ordinary uses of electric power. 


The fact that, in making up several recently appointed 
public service commissions, the engineering fraternity has been 
overlooked has led to considerable discussion of this matter, 
which is more or less erystallized in the paper presented by 
Mr. Henry Floy before the American Institute of Electrical 
Engineers last week, an abstract of which and of the discussion 
thereon appears elsewhere in this issue. Notwithstanding the 
competent engineering staffs supplemental to the commissions, 
it is generally agreed (except among the lawvers) that an 
engineer of wide technical knowledge and experience taking an 
active and responsible part in the final deliberations of the 
commission would serve to render invaluable aid in foreseeing 
the technical result of the regulations ordered, and sometimes, 


therefore, avoid asking the practically impossible. 


604 


The Engineer’s Activity 
in Public Affairs — Public 
Utility Commissions and 


Franchise Valuations. 

The 227th meeting of the American 
Institute of Electrical Engineers was held 
in New York city, in the Engineering 
Societies Building, on April 10. The 
subject for discussion was a paper pre- 
sented by Henry Floy, entitled “The En- 
gineer’s Activity in Publie Affairs—Pub- 
lie Utility Commissions and Franchise 
Valuations.” An abstract of this paper 
follows: | 

It is beginning to be recognized that a 
corporation must not only serve the pub- 
lic but also the stockholders; that the pub- 
lic can not be served by corporations 
unless the stockholders receive a return 
on their investment concomitant with the 
risk; that capital can not be compelled to 
invest on terms unacceptable to it. This 
change of sentiment, however, does not 
mean, as is clearly evident to the well- 
informed engineer, that the public will 
ever again return to its former laissez 
faire policy toward corporations. 

Just at this time, during this impor- 
tant readjustment of relations between the 
public and the corporations, it is propcr, 
yes, necessary, that the engineer should 
pause to consider the lessons to be learned 
from recent experience, formulate his 
opinions for the future, and thus be the 
better prepared to co-operate in ending 
the present feeling of unrest and antag- 
onism and share in the successes of the 
new advance which is sure to begin soon. 
Although by education, training and expe- 
rience the engineer is presumably well- 
balanced and not excitable, he may never- 
theless be influenced by popular senti- 
ment or the demands of the corporations 
or financiers. During this transition 
stage especially, when the demands upon 
his time are restricted, he should take the 
opportunity to verify his opinions, re-es- 
tablish his conclusions and calmly deter- 
mine his future line of action. 

Considering the importance of the real 
work done by the engineer in the recent 
commercial development of this country, 
the comparatively unimportant public 
part taken by him is rather striking. 

As a result the engincer has hardly re- 
ceived the public recognition which would 
be expected. Perhaps the most striking 
recent illustration of this was in the ap- 
pointments made to the two public util- 
ities commissions of the state of New 
York, which included fourteen high-class, 
well-paid officials. Of this number only 
one has had a technical training, although 
in the hands of these commissioners are 
placed, with almost despotic power, the 
affairs of large engineering enterprises in 
the state of New York, estimated to be 
valued at about $3,500.000,000. 

It is well known that the House of 
Lords in England, when it sits as a Court 
of Appeals, has the cases submitted to its 
law members, which would seem to be the 
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only rational practice. Contrary to such 
general belief, the opinion prevailing in 
selecting the New York state commis- 
sioners, as indicated by their appoint- 
ment, was that if they possessed unques- 
tioned integrity there existed no special 
reason for naming men experienced in 
handling engineering or transportation 
questions. This has resulted in the neces- 
sity of hiring engineering subordinates, 
which increases expenses and decreases 
direct responsibility, because the advice of 
more or less independent experts report- 
ing on matters of detail is quite different 
in value from the advice given by a tech- 
nical member of a board identified with 
its policy and responsible to the public for 
the discharge of his obligations. Hired 
experts can never be made to shoulder the 
responsibility for a decision rendered by 
a commission composed wholly of men un- 
trained in public utility affairs and per- 
haps unable fully to appreciate the tech- 
nical effect of their orders. 

By reason of the work and position of 
the engineer in the business and technical 
world, is it not reasonable to expect that 
at least one-half of the membership of 
the public utility commissions being 
named from time to time throughout the 
country should be composed of expe- 
rienced, broad-gauge engineers? I ven- 
ture to prophesy that as public service 
commissions become more common they 
will be constituted more and more of men 
drawn from the ranks of those having 
practical experience with the work to be 
undertaken. In fact. I can conceive of 
no more independent, dignified, influen- 
tial or beneficent occupation in which an 
engineer can be engaged, and I believe the 
honor of the position will utimately at- 
tract to it our most capable men whom 
now the monetary inducement will not 
interest. 

The commercial importance of the en- 
gineer is steadily growing, and he should 
recognize the claims upon him to take 
part in public affairs and assume the re- 
sponsibility more and more laid upon him 
of leadership. His increasingly closer 


business relations with public matters and 


his reputation for integrity give his opin- 
ion and influence steadily greater weight 
in large affairs, which he should appre- 
ciate, accept and respond to. While the 
engineer's work must always be profes- 
sional, in a way judicial, and should al- 
ways be accompanied by high moral sense, 
the successful engineer must nevertheless 
combine practical business qualifications 
with the scientific work. There can be no 
good engineer—in a broad sensc—unless 
combined with his technical conclusions 
there is included such recognition of com- 
mercial conditions, as will thereby permit 
him to attain the worthy objects of his 
chosen profession with maximum effi- 
creney, 

The aggressive, almost insolent. and 
ofttimes unfair, attitude of some utility 
corporations has created an insistent de- 
mand for further and more direct control 
of operations than has been possible 
through the more usual form of legisla- 
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tive enactments. The American people are 
not, as a rule, over-inquisitive as to some- 
body else’s business, but when imposed 
upon they do not hesitate to ascertain the 
why and wherefore. The result has been 
a publicity of corporation finances and af- 
fairs that now implies an obligation to 
afford the corporation legitimate protec- 
tion in its business. 7 

New York started in a mild way with 
several commissions for different pur- 
poses; but last year, under the leadership 
of Governor Hughes, the state passed Jaws 
substituting for the other commissions, 
two state commissions, one to have charge 
of all public utility corporations in 
Greater New York, and the other in the 
remainder of the state. To these two 
commissions were delegated almost un- 
limited authority, they having power to 
examine corporation affairs as completely 
as any board of directors, and to require 
changes in methods of operation, and even 
reduction in prices charged for service. 

Other states are following the precedent 
established by Massachusetts and New 
York. Wisconsin already has such a com- 
mission appointed under an act of the 
legislature, which is well worth perusal 
by any one desirous of learning the pres- 
ent-day radical trend of opinion. There 
is little doubt that before long, nolens 
volens, most or all the states in the Union 
will have commissions appointed to con- 
trol and regulate at least the so-called 
publie utility corporations. That such 
commissions have the right and power to 
determine rates, has been established in 
New York state by the courts, in the Sara- 
toga case. 

With regard to operation, public utility 
commissions should restrict their action to 
general principles; they should not inter- 
fere with details, otherwise they will re- 
move the present responsibilities from the 
shoulders of the directors to their own 
shoulders, restrict and hamper the effi- 
ciency of the organizations, still the in- 
centive to work, and destroy the reasons 
for promotion of the emplovés—all of 
which will result in depreciating the 
service rendered the public and the finan- 
cial standing of the corporations them- 
selves, 

If state regulation is to determine rates 
and limit the earnings upon investment. 
it mav logically be asked, should the state 
not also include a guarantee of reasonable 
returns on the investment? If a corpora- 
tion takes all the risks, it is logically en- 
titled to all the profits. If the state pro- 
hibits anything more than a definite 
profit, may it not be morally bound to 
assure that profit? In fact, municipali- 
ties have been known to go a long way In 
this direction by granting an exclusive 
franchise, which affords a monopoly and 
prevents competition. 

Confiscation means the taking of prop- 
erty without allowing “fair return” there- 
on. Fair return is a smooth legal term 
which neither the courts nor any one else 
has vet been able precisely to interpret. 
In the decision of the United States Cir- 
cuit Court in the Columbus case, an Uh- 
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allowed demand for a reduction in elec- 
trical rates, a decision with which every 
engineer interested in public utilities 
should be acquainted, it was stated that, 
over and above legitimate operating ex- 
penses and depreciation charges: 

“The owner of the property should be 
at least permitted to receive as his com- 
pensation for its use the legal amount of 
interest allowed by the state of Ohio.” 

The court then goes on to say: 

“It may well be doubted whether the 
legal rate of interest is reasonable and 
just compensation to the owner of the 
property devoted to public use, ete. . . . 
It may well be doubted whether capital 
would at any time for this legal rate alone 
be willing to enter upon the rendition of 
public service of the kind performed by 
the complainant under these circum- 
stances and conditions, etc.” 

Again, in the famous case against the 
Consolidated Gas Company of New York, 
in which a reduction was sought from 
$1 to eighty cents per 1,000 feet of gas, 
the court has held that the owner is 
entitled to “a fair return upon the rea- 
sonable value of his property,” which is 
guaranteed to him by the famous four- 
teenth amendment to the Constitution. 

In considering the expenses and profits 
of a public-service plant, the engineer 
must determine the proportion of earn- 
ings to be applied to taxes and dividends, 
the amount of both of which will usually 
be affected by the value of the company’s 
franchise. At present the franchises of 
different corporations are variously valued 
at from less than nothing, or a liability, 
up to a $20,000,000 asset. Therefore, the 
competent public corporation engineer 
must understand what a franchise is, its 
dollars-and-cents value and its distinction 
from the good-will of a going organiza- 
tion, favorable contracts, or physical prop- 
erty. 

A franchise is a license, granted by a 
state or municipality, recognizing the 
right of a public utility corporation to do 
certain business along prescribed lines. 
As the privileges and earning power of 
franchises vary, so their values vary. On 
one extreme it has been argued that be- 
cause a franchise costs nothing, or is sup- 
posed to cost nothing, it should not be 
valued or capitalized by a corporation— 
the present New York statutes prohibit 
capitalization of franchises by new cor- 
Porations—because then the public is 
forced to pay, by increased cost of service, 
the fixed charges on what thev have them- 
selves once owned and gratuitously be- 
stowed. The corporation replics that its 
franchise is regularly and heavily taxed. 
Tf it has no value, it can not fairly or 
logically be a subject for taxation: if it 
has value, it can and should be capitalized. 
The answer made to this is that the fran- 
chise tax is included among the items 
which go to make up the proper selling 
Price of the corporation’s product, and 
therefore is indirectly paid bv the cus- 
tomer without in anv wav affecting the 
stockholders’ investment or profit. — 

On the other hand, as the engineer well 
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knows, franchises are frequently granted 
as a sort of bonus to induce capital to 
undertake, perhaps at a loss at the start, 
certain operations for the benefit of itself 
and the public. One purpose in accepting 
such obligations has been, not immediate 
return, but the profits to be gained in the 
future by the growth of the town or state 
and the consequent increase in revenue. 
As time goes on, the value of the fran- 
chise increases the same as real estate or 
a desirable business location, and it would 
seem might be just as logically recognized 
as of value and capitalized. 

Aside from feeling or argument in the 
matter, the courts have held, and will 
doubtless always hold, unless it is ex- 


- pressly excepted, that a franchise is prop- 


erty and a more or less valuable asset. If, 
then, the franchise is property, what mav 
be the value of the property? The present 
secretive, uncertain, inequitable, unscien- 
tific method of arriving at the value of 
each corporation’s franchise, as practiced 
by the state of New York, for example, 
is, to use the language of the courts them- 
selves, “little more than a guess,” and 
should be replaced by something simple, 
logical, uniform and publicly determin- 
able. 

An examination of the values placed on 
many franchises in the past for purposes 
of taxation, capitalization, condemnation 
or court decision, will indicate that per- 
haps an average valuation of the franchise 
in each case is not far from one-third of 
the actual replacement value of the cor- 
poration’s assets. This ratio, though some- 
what arbitrarily assumed, would seem 
under present circumstances to be both a 
fair and reasonable one for existing fran- 
chises. If it is a middle ground on which 
the various conflicting interests could 
meet, we will have an automatic, easily 
determinable, open and above- board 
method of evaluating franchises, As will 
be recognized, the proposed method gives 
a different value to the franchises of dif- 
ferent companies, but is equally fair to 
all because based on their tangible value; 
it will also be seen that the value of the 
franchise of a given company mav vary 
from year to year, depending upon the 
value of their property. Both of these 
variables are essential in a franchise valua- 
tion. 


EXAMPLE ILLUSTRATING “FAIR RETURN” 
FOR NEW YORK CORPORATION. 


Life of franchise............. 3 | 20 years. Perpetual. 
Cash investment or replacement | l 

VANE oeri reke na ena meena + 8300,00 $600,000 
Capitalization of franchise at, 

thirty-three per cent ..........; 109,000 200,060 


Total capitalization........ | € 100,000 8900, 00C 
All operating expenses. forty 
per cent to fifty per cent gross $36,000 £96,000 
Maintenance and repairs, seven 
r cent on sixty-six per cent 
Investment. .........6. see ee eee 14,000 28,000 
Depreciation fund, five per cent 
on sixty-six per cent invest-, 
MOD ose Wises aee a a NA 10,000 29,069 
Amortization on franchise value, 
five per cent...........-- 6.008 5.000 | nass 
Interest on total capitalization, 
SİX per CONE. ...... eee eee e eee 24,000 | 48.600 
380,000 RIRO 


Gross income.............. 
| 


In making up the annual operating and 
fixed charges of a corporation, it is pro- 
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posed that the state commission should 
consider the value of the franchise, as de- 
termined above, allowing the legal rate 
thereon and also a further amount for 
depreciation or amortization, depending 
upon the life of the franchise. This latter 
figure, in the case of a perpetual fran- 
chise, would be nothing; but in the case 
of a short-time franchise would be a very 
appreciable amount, which of course must 
be paid by the public. The economy of a 
perpetual franchise, which the companies 
desire, will be appreciated, and there is 
no great objection to it, provided its 
owner is properly restricted so as to safe- 
guard the public interest. To illustrate 
the foregoing, let us consider a concrete 
example of a New York corporation which 
has been granted a liberal franchise for a 
period of twenty years, and has invested 
$300,000 in order to establish a going 
business, compared with a similar corpora- 
tion having a perpetual, franchise and an 
investment of $600,000. For more fully 
illustrating conditions as found, we will 
assume that the general operating ex- 
penses in the first case are forty per cent 
of the gross income and in the second case 
fifty per cent, due to differences in ap- 
paratus installed and efficiency of manage- 
ment. Repairs and maintenance will be 
taken at seven per cent and depreciation 
at five per cent. 

If the gross income exceeded the above 
figures, the price of the corporation’s 
product should be reduced proportionately 
to a prearranged increase in dividends, in 
accordance with the London scale or a 
modification thereof. If the gross income 
were less than the above, it would be 
proper to increase the price of the com- 
modity, as was authorized, for example, 
hy the Wisconsin Publie Utilities Com- 
mission in the case of the La Crosse Gas 
and Electric Company. 

It will be noticed from the above ex- 
ample that in a different state, with a 
different legal rate, the returns allowed on 
the investment, and consequently the 
gross income allowed, would be different. 
This is as it should be, because the rate 
of return varies in different parts of the 
country, as is recognized by the various 
legal rates in the different states. 


The mecting was presided over by 
A. If. Armstrong, vice-president, who 
called upon George S. Coleman, counsel 
for the Public Service Commission of the 
First District, state of New York. 

Mr. Coleman stated that there was only 
one point upon which he agreed with Mr. 
Floy; that was that engineers, as a rule, 
were too modest and did not take a promi- 
nent enough part in the general activitics 
of the political world. Where projects 
involved matters in which engineers ara 
supposed to he expert they should be 
heard at the public meetings and should 
take a voice in formulating the methods 
of procedure in developing these enter- 
prises. He did not agree with Mr. Floy 
that a public service commission ;should 
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be composed of engineers. While he ad- 
mitted that there were engineers pos- 
sessed of the necessary qualifications, still 
the commission is the product of a legis- 
lative body and stands for the community 
as a whole. A publie service commis- 
sioner should, first of all, be a man of 
undoubted integrity; he should be broad- 
minded, patient, thorough-going, honest, 
and, best of all, possessed of thorough 
good judgment. The present Public 
Service Commission for the First District 
of the state of New York has a prepon- 
derance of lawyers, and this insures that 
no decision will be arrived at without full 
discussion. He thought that the public 
utilities commission was served by most 
excellent staffs of engineers. These staffs 
of engineers were entirely competent to 
deal with the questions involved and re- 
port to the commissions, whose orders are 
formulated as the result of analyses of 
these reports. He did not think that 
regulation should stop where operation 
commenced, because in that case a great 
deal of the regulation, such as the im- 
provement in running schedules, the ves- 
tibuling of cars, the proper ventilation 
and sanitation of conveyances, would 
hardly be carried out effectively. Not- 
withstanding the fact that very little is 
heard of actual improvements accom- 
plished, it is a certainty that, in a quict 
way, a great many very radical improve- 
ments have been effected. 
Concerning the matter 
valuation, it was very hard to arrive at 
just definitions and equitable considera- 
tions. Even the courts, in their most re- 
cent decisions, showed a very wide range 
of opinion on this difficult question. Too 
often, in estimating a franchise valuation 
as it affects stock capitalization, the fact 
that there must always be a large amount 
of lost capital in going enterprises of anv 
great life is lost sight of. It does not 
follow that even if a corporation has in- 
vested an immense amount of money, and 
this investment has been entirely replaced 
hy new equipment, that it should earn a 
dividend upon the total investment. He 
pointed out a case where, not so many 
vears ago, a corporation was doing very 
nicely as a horse railroad system. This 
was, In time, replaced by a cable system, 
and very shortly after the svstem was en- 
tirely electrified. The expense involved 
in the transition from horse to electric 
traction amounted to about $26,000,000, 
but the most liberal appraisement of the 
electrified svstem, including all essential 
details, represented a capitalization of 
less than $12,000,000. The difference be- 


of franchise 


~ wasteful methods. 
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tween the investment and the appraise- 
ment was apparently lost capital. 

Concerning essential monopolies, there 
was no doubt that competition meant an- 
nihilation in many cases, higher rates and 
Competition certainly 
was not the panacea to-day that people 
imagined it was not so long ago. It 
could be conceived that in a city like 
New York or other large cities, one great 
traction company, one great electric light- 
ing company, one great gas company, 
could, if properly regulated, best serve 
the interests and convenience of the pub- 
lie. 

Charles F. Lacombe, chief engineer, 
Light and Power Department, of the 
Department of Water Supply, Gas and 
Electricitv, New York city, thought that 
it would be well to have a representa- 
tive of wide engineering and practical 
experience on the public service commis- 
sions. The title and dignity of commis- 
sioner, added to the remuneration, would 
attract the best engineering talent, and, 
to his mind, strengthen the hands of the 
commissioners and make their work more 
efficient. It would also cut down a great 
deal of expense, both of time and money, 
if there was a good engineer who could 
grasp the situations as they were pre- 
sented by engineers and keep ever before 
his fellow-commissioners the fundamental 
laws of nature which must not be violated 
in asking for the impossible. It has been 
said that very Jittle good was being effect- 
ed through the agency of the publie serv- 
ice commissions, and that furthermore the 
corporations were so arranging their poli- 
cies that there was no need of this regula- 
tion. The answer to this would seem to 
be along the same lines as might be 
pointed out with regard to the eriminals 
of the world. Because the majority of 
people are honest and good it does not 
stand to reason that laws and penalties 
should not be put into effect to punish the 
criminals. The majority of the honest 
must be protected against the criminal 
inclinations of the few. In’ reference to 
several enactments which had been made 
by commissions, Mr. Lacombe pointed out 
that if an engineer had been a member of 
the commission it was quite possible that 
the city would have been saved a great 
deal of expensive litigation. With regard 
to the eighty-cent gas bill, one of the en- 
actments made it imperative upon the 
company to maintain a pressure of not 
less than one inch nor more than two and 
one-half inches at any point in its distri- 
bution svstem at any distance from its 
source of supply. The profile of Man- 
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hattan Island and the height of the gas 
column made it impossible to work at the 
lower pressures in certain places, and in 
other situations it was impossible to use 
mantle burners and get sufficient pressure 
lo use gas cooking stoves on the higher 
limits. The penalty for each violation 


as enacted by the bill was $1,000. As 


near as he could remember, if these penal- 
ties had been acted upon by the law de- 
partments of the city, they would have 
amounted to considerably over a million 
dollars over a year ago. Another absurd 
clause in the act penalizes the gas com- 


pany $1,000 for each bill that it may 


render to the city charging more than 
seventy-five cents per 1,000 cubic feet of 
gas. During Mr. Lacombe’s term of 
office he had returned bills in which mis- 
takes had been inadvertently made by the 
gas company, the penalties upon which 
would have amounted to $25,000, while 
the bills did not call for the payment of 
more than $5,000. To be effective, the 
enactments of the public service commis- 
sion must be logical and reasonable. 
There are many demands which appar- 
ently are just, which, when subjected to 
the hght of analysis, in view of working 
conditions, are certainly not possible of 
performance. It is quite possible that if 
an engineer had been a member of the 
commission which caused to be enacted 
the eighty-cent gas bill, the city might 
have saved the cost of the litigation; and 
if a sliding scale had been adopted, the 
larger sales of gas which would have re- 
sulted would have prompted the com- 
panies to voluntarily make a substantial 
reduction in the cost to the consumer. 
Henry Morton Brinckerhoff emphasized 
a few general principles which he thought 
should be considered in connection with 
any contention among the public service 
corporations, the publie and the public 
service commission. The interests of the 
companies and the people are so closely 
interwoven that every clement should be 
taken into consideration. Regulation 
should not mean stopping and checking: 
it should have just as much to do with 
acceleration as it has to do with retarda- 
tion. There should be a hearty sharing 
of responsibility between the corporation 
and the commission. If any engineer has 
ever been in a position where he has had 
occasion to go out upon a road where a 
wreck has occurred and assist in remoy- 
ing the maimed and injured, and possibly 


the dying, he knows what it is to feel that 


the public and the state are sharing his 
responsibility. If he knows that T 
recently his system has been inspected an 
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has been found to have every safeguard 
which human ingenuity can devise, his 
position is far better than that of the man 
who knows that he has violated some of 
the first principles of the responsibility 
which rests upon him as an operating 
man. To attain its greatest usefulness 
the commission should have among its 
members men of wide practical experi- 
‘ence and great technical knowledge. It 
is equally important that it should have 
men of executive ability and men with 
judicial minds: the commission should be 
halanced. One of the greatest weaknesses 
of the public service commission composed 
entirely of lawyers or of men with execu- 
tive minds is that, even though they may 
be impressed by the testimony and evi- 
dence of engineers and by the reports 
presented to them by engineers, in their 
deliberations they are not capable of ap- 
preciating the full value and the absolute 
meaning of such testimony and such re- 
ports, and can not fully realize the results 
of the execution of the orders they issue. 
He thought that the national engineering 
societies would do well to promote the 
idea of having men upon the commissions 
who had had this practical experience. 
Engineers are apt to consider themselves 
in a class apart from the ordinary citizen. 
This was wrong, and the sooner the engi- 
necr took an active part in the policies 
and politics of the day, the sooner would 
his work be appreciated. Until that day 
arrived and until the engineer was recog- 
nized as an essential factor in the de- 
velopment of the whole fabric of city 
and state government, he could not see 
wherein existed real representative gov- 
ernment. 

A contribution was read from Louis A. 
Ferguson, vice-president and general man- 
ager of the Commonwealth Idison Com- 
pany, Chicago. He agreed with Mr. Flov 
that experienced engineers should be 
among the members of the public service 
commission. It was a brighter day for 
the operating company when regulation 
was placed in the hands of high-minded, 
intelligent, honest commissioners. Where 
city councils or boards of aldermen or 
legislatures composed of large numbers 
of warring elements attempted to regulate 
rates and methods of operation, the prob- 
ability was, and always would be, that the 
questions would involve years of discus- 
sion, interminable hearings, and result in 
measures that were merely compromises, 


and under which both the company and. 


the public were losers. ; 
Concerning the matter of a fair return, 
the question might be very tritely asked, 
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What is a fair return? Certainly the 
legal rate of interest—five per cent—in 
the state of Illinois is not a fair return. 
There is no magic in public service cor- 
porations which will interest capital if it 
is not foreseen that there will be a decent 
return upon the money put to risk. Where 
the corporation lives in daily danger of 
having its equity swept away by radical 
legislation or unintelligent control, cap- 
ital can not be interested. The return 
must be the equivalent of that which can 
be earned in other lines of business. There 
is no doubt that competition is disastrous 
in the long run to both the corporation 
and the public. Essential monopolies in 
publie utility corporations, properly regu- 
lated, best serve the interests of all. 

Henry L. Doherty contributed a com- 
munication in which he said that the 
presentation of a paper on such a subject 
before the Institute was an interpretation 
of the broadening scope of engineermg 
endeavor. ‘This was a period of marked 
antagonism to public service corporations, 
but in many directions the antipathy was 
due, in large measure, to Imaginary griev- 
ances. Wholesale municipal ownership 
would result in nothing less than disaster, 
but properly directed control need result 
in neither disaster nor retardation. Pub- 
lie control should be automatic, and the 
company should be premiumized for every 
improvement in service. 

Frederick C. Bates pointed out to the 
members first of all the importance of the 
engineers attending more strictly to their 
duties as citizens. It was no use leaving 
the matter of sending men to the legis- 
lature to the practical politician and to 
the other fellow, and then finding fault 
with the legislation enacted. The first 
duty of the engincer as a citizen was to 
attend his primaries and his elections and 
assist in sending to the legislature the 
best men available for the positions. It 
followed that the citizen could have some 
control over the legislation enacted. 

W. W. Freeman, vice-president of the 
Edison Electric Illuminating Company 
of Brooklyn, said that he had no appre- 
hension in having the commission formed 
of broad-gauge business men who would 
view the situation aside from a technical 
standpoint. With regard to franchise val- 
uations, he did not think that engineers 
should be committed or should in any way 
endorse the idea that one-thitd of the 
capitalization represented the franchise 
valuation. If a value were put upon a 
franchise for taxation, and it was equita- 
ble to put this same value on the franchise 
for purposes of capitalization, there would 
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be no danger of the value being too low; 
but the consideration must be equitable. 
It is not reasonable to assume that the 
income of a company should be measured 
hy what might be considered a proper 
distribution to its stockholders, whether 
that be six per cent or eight per cent, or 
anv other per cent. Beyond the distri- 
bution to its stockholders the company 
should be assured a liberal amount for 
reserve. The theory that the company 
can only earn a proper return for distri- 
bution to its stockholders is ruinous. The 
company must earn in the good times and 
place to reserve an increment which will 
allow it to work as a going concern and 
carry on its extensions in the periods of 
depression. 

Following the discussion, a suggestion 
was made to refer the matter of forming 
a public poliev committee, to look into the 
question of having engineering represen- 
tation upon the publie service commis- 
sions, to the directors of the Institute. 

The meeting was then adjourned. 


———_—_« @<--—_____ 


The Iowa Street and Interur- 
ban Railway Association. 
The fifth annual convention of the Towa 

Street and Interurban Railway Associa- 

tion will be held at Des Moines, Iowa, 

Thursday and Friday, April 23 and 24. 

Headquarters will be maintained at the 

Savery Hotel. The following programme 

has been announced ; i 
Thursday, April 28, morning session: 

Convention called to order at 10 a. M.; 

address of welcome, Mavor A. J. Mathes, 

Des Moines; response, C. E. Walters, To- 

ledo; address of president; reading of 

minutes; report of secretary and treas- 
urer; paper, “Reinforced Conerete in 

Electric Railway Construction,” N. M. 

Stark, Des Moines. 

Paper, “Depreciation,” Daniel Royce, 

Chicago; paper, “Claims—Methods of 

Handling Same by Electric Railways,” 

Arthur W. Gross, Omaha. 

Friday, April 24, morning session: 
General discussion on advertising by elec- 
tric railways; paper, “Handling Fares on 
Interurban Railways,” P. P. Crafts, Clin- 
ton. Afternoon session: Paper, “Inter- 
state Commerce Commission—Statisties 
and Accounts,” C. L. Wight, Des Moines; 
executive session; report of nominating 
committee; election of officers; adjourn- 
ment, 

The officers of the Iowa Street and In- 
terurban Railway Association are: F. J. 
Hanlon, Mason City, president; P. P., 
Crafts, Clinton, vice-president; L. D. 
Mathes, Dubuque, secretary and treasurer. 


Afternoon session: 
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“Surges and Oscillations in 
Transmission Systems.” 

At the meeting of the New York Elec- 
trical Society, held on the evening of 
March 27, Ernest J. Berg presented a 
paper on “Surges and Oscillations in 
Transmission Systems.” The first part of 
the paper dealt with high voltages and 
currents of very short duration, due to in- 
terrupting or establishing electrical cir- 
cuits. The energy available in these dis- 
turbances is proportional to the length of 
the transmission, but the voltage is in- 
dependent thereof. Since the natural fre- 
quency of a transmission is higher the 


shorter the line, it is evident that the 


higher the frequency the less energy is 
involved, so that very high frequency dis- 
turbances represent little energy. As an 
instance of the amount of energy stored 
in a line, Mr. Berg quoted a case of a 
150-mile transmission operating with 60,- 
000 volts, in which case the electrostatic 
energy is about 1,000 joules or watts per 
second, representing approximately the 
energy stored in a few drops of gasolene. 

It was shown that in closing the trans- 
mission line on the generator the instan- 
taneous rush of current might well be 
many times full-load current, consequent- 
ly, in large systems, and particularly in 
cable network, it may be advisable to use 
resistance in circuit with the system at 
the moment of first closing the switch. 

The maximum rise in voltage that can 
occur in closing a circuit is double the 
impressed, whereas, the voltage that may 
occur in opening the circuit is often 
several times that value and is propor- 
tional to the instantaneous current at the 
time. 

Mr. Berg gave some diagrams in which 
the high voltages incidental to connect- 
ing a transformer to a line were shown. 

When the transformer was connected 
through an air switch the voltage across 
the winding was three times the normal, 
and the voltage across a few end turns 
ten to fifteen times that under normal 
operation. | 

The second class of phenomena dis- 
cussed were abnormal voltages of long du- 
ration, which usually manifest themselves 
in so-called “statics,” usually caused by a 
grounded transmission line. It was shown 
that the larger the electrostatic capacity 
between the primary and secondary of 
the step-up transformer, as compared with 
the electrostatic capacity between the 
generator winding and generator frame, 


the less serious would be the statics. 

In connection with a ground on a trans- 
mission line the disturbances caused in 
telephone circuits were discussed to some 
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extent, and various arrangements to 
minimize the danger were brought out. 

The undesirability of running several 
sets of generators, transformers and trans- 
mission lines independently from each 
other, that is, not synchronized, was 
brought out, and it was shown that under 
such conditions the stresses on trans- 
formers and apparatus in general might 
readily be three times the normal. 

A simple explanation was given of the 
cause of the triple frequency current in 
closed delta, delta-connected transformers, 
and it was shown that if such current 
could not flow, for instance in the case of 
Y-Y connection, triple frequency electro- 
motive forces would be found between any 
of the lines and ground. Unless this elec- 
tromotive force was considered, very con- 
siderable stresses might be impressed on 
the system by the indiscriminate choice 
of transformer connections, although 
these transformer connections may give 
the right ratio of transformation. 

It was shown why arcing grounds are 
much more serious than positive grounds 
and suggested that whenever a ground oc- 
curs it might be well to make a definite 
ground in the station until such time as 
the accidental ground has been detected 
and overcome. 

The practical effect of the familiar phe- 
nomena of corona was discussed and it 
was shown that the diameter of the wire 
in high potential systems is often much 
more important than the amount of insu- 
lation, in order to secure satisfactory pro- 
tection. 

The 
elected : 

Clark Potter Read, James W. Owens, 
J. Allan Worth, Dr. Albert C. Geyser, 
Joseph W. Lowell, Clarence T. Coley, 
Bernard Elias, James J. Burnes, Albert C. 
Triaca, John C. Lotz, Edwin N. Light- 
foot, William Leo. Culley, Ray M. Tel- 
ford, A. Schwennesen, Chas. F. de Soria, 
Burtis D. Mack, New York city. 


—___<-@—-_____ 
Electrical Firms Suffer 
Damage by Fire. 


following new members were 


During the past week several very 


prominent electrical manufacturing com- 
panies suffered more or less through fire 
either in their office headquarters or at 
the factory. The Phoenix Glass Company, 
the well-known manufacturer of the 
Phoenix inner globes and glassware for 
decorative lighting, and the Yale & 
Towne Manufacturing Company, manu- 
facturer of electric hoists and other fac- 
tory and industrial apparatus, both located 
in the Franklin Building, 9-15 Murray 
street, New York city, suffered from fire 
and water from a conflagration that ran 
through the building. 

In the disastrous fire which swept over 
Chelsea, Mass., the factory of the Ameri- 
can Circular Loom Company was dam- 
aged. 

~The firms involved have taken imme- 
diate steps to effect prompt deliveries. 
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Important Amalgamation of 
German Wireless Patents. 
The appellate division of the German 

Patent Office has within the past few days 

handed down an interesting decision af- 

fecting the future development of wireless 
telegraphy and telephony. 

The decision has reference to the 
“Lichtbogen-Unterbrecher-Patent” of the 
well-known Berlin inventor, Ernst Ruh- 
mer, which materially affects the Poulsen 
system for the propagation of continuous 
electrical waves. 

~The Amalgamated Radio Telegraph 

Company, which is developing the Poul- 

sen system, admits that several Poulsen 

stations are working under the Ruhmer 
system. 

The German Poulsen patents relating 
to electrical wireless telegraphy and tele- 
phony and the German Ruhmer patents 
relating to electrical ‘“Lichtbogen-Unter- 
brecher” have within a few days become 
the property of the C. Lorenz Actiens 
Gesellschaft, Berlin, which will de- 
velop the patents in Germany. This ami- 
cable arrangement will prevent the contest 
between the two inventors which was 
feared. 

—_—_-@-—__—. 

Westinghouse Electric and 

Manufacturing Company. 

The British Westinghouse Company 
has arranged its finances by the sale of 
prior lien debentures, effecting an impor- 
tant reduction in the Westinghouse Elec- 
tric and Manufacturing Company’s lia- 
bility. The Russian Westinghouse Com- 
pany has also made large payments on its 
indebtedness to the American company. 
The British Westinghouse Company has 
effected the sale of $1,250,000 out 
of an issue of $1,500,000 of prior lien 
debentures, providing for all of its 
debts and a cash surplus for its re 
quirements. The Westinghouse Electric 
Company, Limited, of London, acting 
as agent of the American company, had 
discounted Westinghouse company bills 
given to the British company prior to the 
appointment of receivers for the American 
company, amounting to $70,000, which 
has since been paid by the Russian com- 
pany. The British Westinghouse Com- 
pany has fully provided for its indebted- 
ness of $743,135. The Russian company 
has also paid $95,000 on account of its 
overdue notes, aggregating $500,000, and 
has agreed with the banks holding the 
notes to pay the balance this year. These 
two pavments, aggregating $165,000, are 
in addition to payments aggregating 
$246,139 made by the Russian compat? 
to the French Westinghouse Company a) 
about the time of the appointment of a 
receivers for the American company. ae 
total reduction in the indebtedness of tne 
Westinghouse Electric and Manufactur ë 
Company as of October 23, secured by y 
payments enumerated above, is $1,154, 
274. 
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RIC 
CIAL REPORTS OF ELECT 
TENAS _ COMPANIES. 


KEYSTONE TELEPHONE COMPANY. 
The report of the Keystone Telephone 
Company, of Philadelphia, Pa., for Febru- 
ary and eight months compare as follows: 
February gross, 1908, $86,241; 1907, $82,- 
687. Expenses and taxes amounted to 


$15,042 and $41,168; February net to 
$41,199 and $41,519. 


Eight months’ 
gross, 1908, $698,823; 1907, $647,085. 
Expenses and taxes, $369,643 and $349,- 
005. Eight months’ net, $329,380 and 
$298,080. 


PIONEER TELEPHONE AND TELEGRAPH 
COMPANY. 

The gross carnings of the Pioncer Tele- 
phone and Telegraph Company, Oklahoma 
City, Okla., for the twelve months ended 
December 31, 1907, 
against $772,729 in 1906. Net earnings 
were $189,420, against $61,108. There 
was a surplus, after dividends, of $63,- 
945, against $6,000. The net earnings 
were equal to 7.6 per cent on the $2,168,- 
300 capital stock. Over three-quarters of 
a million dollars was expended on new 
construction. 


BUTTE ELECTRIC AND POWER COMPANY. 


The Butte (Mont.) Electric and Power 
Company’s report for February and two 
months ended February 29, 1908, com- 
pares as follows: February gross, 1908, 
$101,975; 1907, $80,377. Expenses, $49,- 
953 and $50,494. February net, $52,- 
022 and $29,883. Two months’ gross, 
1908, $192,372; 1907, $176,782. Ex- 
penses, $77,747 and $72,877. The two 
months’ net for 1908 was $114,625; other 
income, $120,278; charges, $47,642; 
balance, $72,636 ; applied to sinking fund, 
$1,277, making the surplus for two 
months $71,365, 

The stockholders of the Butte Electric 
and Power Company have approved a 
Proposition to issue $5,000,000 of thirty- 
year six per cent bonds. The bonds will 
be secured by a second mortgage on the 
Properties of the Butte Electric and 
Power Company and its subsidiaries, the 
Madison River Power Company and the 
Montana Power Transmission Company. 
The proceeds of the sale of the bonds will 
be applied to liquidating the floating debt 
of the companies and providing additional 
working capital. 


BELL TELEPHONE COMPANY'OF MISSOURI. 


The report of the Bell Telephone Com- 
pany of Missouri for the year ended De- 


were $1,125,388, 
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cember 31, 1907, shows gross earnings of | 


$1,937,482; expenses, $1,392,501; divi- 
dends, $416,368; surplus, $128,613. At 
the end of the year the company had a 
total of 45,279 stations. The expenditure 
for maintenance during the year was 
$465,476. | 


CANADIAN WESTINGHOUSE COMPANY, 
LIMITED. 


The annual report of the Canadian 
Westinghouse Company, Limited, shows 
net profits for the year ended December 
31, 1907, amounting to $427,053, an in- 
crease over the previous year of twenty- 
three per cent. Dividends paid during the 
year were $215,221. After a reserve for 
depreciation of $200,000 and reserve for 
inventory of $20,000, the balance carried 
forward to profit and loss on January 1, 
1908, was $391,284. Unfilled orders on 
hand December 31 amounted to $1,136,- 
000. 

Directors and officers have been re- 
elected. 


THE LOUISVILLE RAILWAY COMPANY. 

The annual report of the Louisville 
Railway Company, of Louisville, Ky., for 
the year ended December 31, 1907, shows 
gross earnings of $2,510,734; expenses 
and taxes, $1,696,004; other income, $85,- 
167; charges, $368,126; surplus, $532,- 
071; dividends, $496,737; surplus after 
dividends, $35,334; for depreciation, ac- 
cidents, etc., $16,327, making the surplus 
for the year $19,007. This compares with 
a surplus of $12,705 for 1906. The gross 
for 1906 was $2,523,343. The charges 
for depreciation, accidents, etc., for 1906 
were $70,000. The dividends paid repre- 
sent five per cent on the preferred and 
three per cent on the common in 1907, 
against four per cent in 1906, when the 
dividends amounted to $596,706. 


CHICAGO CITY RAILWAY COMPANY. 

The Chicago (Ill.) City Railway Com- 
pany, in its report for the year ended 
January 31, 1908, shows gross income of 
$10,560,571; expenses, $7,392,400; in- 
terest, averaging five per cent on the 
valuation, $1,566,159; surplus, $1,602,- 
012; fifty-five per cent paid to the city, 
$863.350; net surplus, $738,662. 


RUTLAND RAILWAY, LIGHT AND POWER 
COMPANY. 


The Rutland (Vt.) Railway, Light and 
Power Company, in its annual report for 
the vear ended March 31, 1908, shows 
total net income of $110,456. The report 
for the different branches of the service 
is divided as follows: Railway company— 
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gross, $105,485; expenses, $58,213. Gas 
company—gross, $34,717; expenses, $22,- 
239. Water, power and electric light— 
gross, $114,633; expenses, $63,927. Gross 
for all companies, $254,835; expenses, 
$144,379. 


MICHIGAN STATE TELEPHONE COMPANY. 


The report of the Michigan State Tele- 
phone Company for the year ended De- 
cember 31, 1907, shows gross income of 
$3,092,227; expenses, taxes, etc., $2,- 
044,973; special expense and bond dis- 
count, $28,475; interest, $414,776; sur- 
plus, $604,001; dividends on preferred 
stock, $136,645; surplus for the year, 
$167,356. This, after payment of six per 
cent on the cumulative preferred stock, is 
equal to 7.7 per cent on the $6,000,000 
common stock. The total surplus was 
$925,607, which, after deducting miscel- 
Jancous charges, makes a profit and loss 
surplus of $654,139. 


THE MARCONI WIRELESS TELEGRAPH COM- 
PANY OF AMERICA. 


The Marconi Wireless Telegraph Çom- 
pany of America has issued a financial 
statement for the year ended January 31, 
1908. This statement shows the follow- 
ing assets and liabilities: Assets—Pat- 
ents, good will, etc., $5,491,885; stations 
and experimental work, $126,968; appa- 
ratus on hand, $16,853; accounts receiv- 
able, $17,916; cash, $1,757; treasury 
stock, $145,200; furniture and fixtures, 
$1,060; organization expenses, salaries, 
ete., $122,422. Liabilities—Capital stock, 
$6,014,800; Marconi Wireless Telegraph 
Company of London, $16,281; accounts 


` payable, $8,763; notes payable, $9,600. 


UNITED RAILWAYS AND ELECTRIC COM- 
PANY. 


The income account of the United 
Railways and Electric Company, of Balti- 
more, Md., for the year ended December 
31, 1907, shows gross income of $7,018,- 
081; expenses, $3,470,087; other income, 
$6,505 ; total income, $3,554,499 ; charges, 
$2,487,942; other expenditures, $1,028,- 
899; balance, $37,658. This compares 
with a balance in 1906 of $291,298. 


KANSAS CITY RAILWAY AND LIGHT COM- 
PANY. 


The report of the Kansas City Railway 
and Light Company for February and the 
nine months from June 1, 1907, to Feb- 
Tuary 29, 1908, compares as follows: 
February gross, 1908, $464,118; ex- 
penses, $251,389; February net, $212,- 
129; taxes and interest, $152,050; Febri- 
ary surplus, '$61,679., (Nine months’ gross, 
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$4,639,176; expenses, $2,391,634; nine 
months’ net, $2,247,512; taxes and inter- 
est, $1,379,071; nine months’ surplus, 
$868,471. 


PHILADELPHIA ELECTRIC COMPANY. 

The report of the Philadelphia Electric 
Company for the vear ended December 
31, 1907, shows a gross income of $4,98 £,- 
350; expenditures, taxes and charges, 
$4,075,001; surplus, $909,349; dividends, 
$499,935; surplus after dividends, $409,- 
414; previous surplus, $1,732,520; total 
surplus, $2,141,934. The surplus is equal 
to 9.9 per cent on the $10,000,000 paid- 
in capital stock. The gross for 1906 was 
$4,503,876. The total expenditures for 
that vear were $3,683,161, making $820,- 
717 available for dividends, which amount- 
ed to the same as in 1907, 

At the annual meeting of the Phila- 
delphia Electric Company the directors 
and old officers were re-elected. - 


BROOKLYN RAPID TRANSIT COMPANY. 

A statement has been issued by the 
Brooklyn Rapid Transit Company devoted 
to the earnings for the six months ended 
December 31, 1907. The total carnings 
from operation were $10,399,571. This 
is divided as follows: Passenger, $9,919,- 
366; freight, mail and express, $191,251; 
advertising, $77,553; American Railway 
Traffic Company, $211,401. The total 
operating expenses were $5,940,726, di- 
vided as follows: Maintenance of way and 
structure, $527,807; maintenance of 
equipment, $945,104; operation of power 
plants, $843,703; operation of cars 
(trainmen’s wages), $1,734,082; opera- 
tion of cars (other expenses), $786,047 ; 
damages and legal expenses, $503,219; 
general expenses, $318,131; freight, mail 
and traffic expenses, $115,353; American 
Railway Tratlic Company expenses, $167,- 
280. Income from other sources—rent of 
land and buildings, $40,809; rent of track 
and structure, $48,794; miscellaneous, 
$268,961.  Deductions—taxes, $461,902: 
interest and rentals, net, $2,788,597. Net 
income, $1,563,910. Special appropria- 
tions, $211,705. 9 Surplus, $1,352,205, 
equal to three per cent on the $45,000,000 
capital stock. 

— 0 

Cleveland (Ohio: Street Rail- 

way Settlement Delayed. 

Contrary to expectations no decision 
was reached in the matter of the valua- 
tion of the Cleveland Electric Railway at 
the meeting with the city officials on Tues- 
day of last week. While all points in the 
matter of franchises and leases have been 
agreed to, negotiations have stuck over the 
valuation, The city’s last offer is $50 a 
share for the railway company’s stock; 
the company’s price is $61.75. The pros- 
pect, apparently, is for a continuance of 
the contest unless concessions are made. 


ELECTRICAL REVIEW 
Capacity. of Cables. 


Specifications issued for the supply of 
high-tension cables usually contain a 
clause to be filled out by the offering com- 
pany giving the value of the capacity 
the manufacturer is prepared to guaran- 
tee. In many cases this is an important 
factor in determining the size of the gen- 
erating machines and may indeed be the 
factor deciding whether a proposed trans- 
mission line can be commercially success- 
ful. It is, therefore, frequently of pri- 
mary importance to a cable manufacturer 
to guarantee as low a capacity for his 
cable as possible. In this article F. J. O. 
Howe discusses the various methods em- 
ployed for measuring such capacities, 
shows wherein they are faulty and de- 
scribes the method which he has found 
most satisfactory for every-day use. The 
general method of testing short cables is 
by comparing them with a condenser, 
charging first the cable and then the con- 
denser, comparing the kick which cach 
discharge imparts.to a ballistic galvanom- 
eter. In this method the correctness of 
the results depends upon the relative value 
of the charging and leakage currents, and 
it is found by experience that the charge 
method gives results of suflicient com- 
mercial exactness in the case of rubber, 
gutta-percha and jute cables; but for 
paper cables the results are four or five 
times too high. This error does not sug- 
gest any difference between paper and 
rubber as a dielectric, but is simply due 
to the fact that in the case of paper- 
insulated cable the leakage current can 
have such a value compared with the true 
charging current as to make results ob- 
tained by the charging method of no prac- 
tical value whatever. This error has been 
found to be a minimum in the case of 
paper and air-space telephone cable, for 
here, although the charging current is 
very small, the Jeakage current is also 
small. In the case of low-tension paper 
‘able the error is still under five per cent, 
hut for paper cable intended for 20,000 
volts the error may be 100 per cent or 
more, as here the capacity is diminishing, 
while the insulation resistance either re- 
mains constant or even diminishes. This 
condition is due to a change in the im- 
pregnating compound, which must be 
more viscous to enable these heavy con- 
ductors to be bent. The author then gives 
a comparison of the results obtained when 
measuring the capacity of such a cable by 
the charge method and by the charging- 
current method, the latter being that test 
in which a high potential is applied to 
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the cable and the charging current actually 
measured. The figures show a difference 
of 200 per cent, the charging-current 
method giving results fairly consistent 
but one-half or more less than those given 
by the charge method. The method which 
the author has devised was intended to 
have the following advantages: practical 
exactness, rapidity in testing, direct read- 
ing if possible, freedom from high-voltage 


dangers, economy of apparatus, and sim- 


plicity, in order that assistants without 
technical education might conduct the 
test. The method chosen as being the 
most suitable was that devised by De 
Sauty. This is a bridge method arranged 
for employing alternating currents in 
which the unknown capacity is balanced 
against one known, the other two arms 
of the bridge containing non-inductive 
resistances. The indicating instrument 
was a telephone receiver. An induction 
coil was first used for giving the high 
potential. This was later replaced by a 
generator giving frequencics of 125, 200 
or 300 cycles per second. In neither case 
was absolute silence obtainable in the tele- 
phone, but a clear minimum was distin- 
guishable. To increase the sharpness of 
the tone in the telephone a sine wave-form 
was obtained by means of resonance, this 
heing accomplished by means of coils con- 
taining no iron, which could be slipped 
one over the other. This method gave 
results from two to five per cent lower 
than those obtained by the charging-cur- 
rent method, but the error here may have 
been dne to a change in form of the elec- 
tromotive-force wave. This method, while 
giving good results, did not seem to be as 
good for regular testing as the following: 
A bridge was arranged with a standard 
condenser in one arm, a variable resistance 
and a fixed resistance in two others, the 
cable to be tested being connected in the 
third. A secohmmeter, a galvanometer 
and a storage battery completed the equip- 
ment. This arrangement gives very re- 
liable results even when the capacity uncer 
test differs considerably from the standard 
condenser.—Electrician (London), March 
20 and 27. 
—— el 
Michigan Electric Associa- 
tion. 

The annual meeting of the Michigan 
Electrie Association will be held in Grand 
Rapids, Mich., August 18, 19, 20 and hs 
H. W. Hillman, Grand Rapids, is pres! 
dent, and A. C. Marshall, Port Huron, 
secretary of the association. 
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TEACHING THE ELECTRIC TRADE AT 
TUSKEGEE INSTITUTE, ALA. 


BY D. A. SMITH. 


Students entering the electrical divi- 
sion of Tuskegee Institute are anywhere 
from fifteen to thirty years of age, and 
generally they know nothing of the trade 
they are to study. A few of them have 
never heard an electric bell, seen an elec- 
tric light or ridden in an electric strect 
car. When they graduate from this 


division they can install an electric light 


or power plant of several hundred kilo- 
watte capacity, from erecting the gener- 
ators and switchboards to building the 
lines and installing the wiring for the 
lights. I thought it might prove inter- 
esting to your readers to learn how this 


LIGHTING ON THE TUSKEGEE INSTITUTE GROUNDS, 
TUSKEGEE, ALA. 


school takes these young colored men, in 
many cases crude and uninformed, and 
turns them out as practical electricians. 

Most of these students work one day 
and go to school the next. in order to get 
enough academic training to carry on 
their trade work intelligently. In their 
first year they are taught the use and care 
of tools pertaining to their trade. These 
tools are kept in a Jarge and well-ar- 
ranged tool room on the second floor: of 
the Boys’ Trade Building, which houses 
most of the industries of the institute. 
They are further taught how to properly 
erect and: guy poles, string wires, hang 
transformers, install lightning arresters— 
in fact, they must become familiar with 
everything pertaining to first-class line 
construction. The institute is spreading 
so rapidly that there are always new lines 
to construct or existing ones to change, 
so that the students have plenty of work 


ELECTRICAL REVIEW 


of this kind to do. The Underwriters’ 
rules are also studied very carefully the 
first year, and every day the students put 
their knowledge into practice by wiring 
new buildings or extending and changing 
work in the old. By means of lectures and 
class-room work they get a thorough 
course in the principles of electricity, and 
by means of simple experiments are made 
to see that theory and practice, particu- 
larly in electrical matters, are one and the 
same thing. 

In the second year more advanced work 
in the theory of clectricity is taken up, 
and many problems are given the students 
to work out which require the use of the 
arithmetic and algebra they have acquired 
in the academic building on their school 
days. The work on line construction and 


inside wiring is still kept up, bearing in 
mind that for a time at least this will be 
their chief employment when they leave 
school. 

In the third year alternating-current 
work is touched upon, using the Inter- 
national Correspondence School text- 
books for reference. The students also 
take laboratory work, and are required to 
become familiar with the use of the 
Wheatstone bridge, the slide-wire bridge, 
the Bunsen photometer, etc., and to per- 
form various experiments suggested by 
the instructor. Every Wednesday night, 
from seven to eight o’clock, there is a lec- 
ture in this laboratory, when the students 
are either addressed by the instructor or 
by some engineer or scientific man in 
charge of actual construction work. 

All during their course men are put 
on the “dynamo runs,” as they are called, 
a first or second-year man acting as as- 
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sistant to the third-year man who has 
charge of the plant for that night. The 
evening run lasts from dusk to twelve 
o’clock, and the morning run from three 
o’clock until daybreak. 

The plant consists of two high-speed 
automatic engines, fourteen by fourteen 
inches and twelve by twelve inches, re- 
spectively. The smaller engine is belted 
directly to a fifty-kilowatt, 1,040-volt 
monocycle General Electric generator, and 
the larger engine to a 150-kilowatt gen- 
erator of the same type. Steam is fur- 
nished at ninety pounds pressure by four 
horizontal return tubular boilers, situated 
in the boiler room, which is about 240 
feet from the engine room. Each engine 
is supplied by its own steam main run- 
ning in a separate brick conduit. The 
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large engine is fitted with open and closed 
exhaust steam-feed water heaters, so ar- 
ranged that either type of heater can be 
used at pleasure. The twelve-by-twelve- 
inch engine exhausts directly to the at- 
mosphere, but this will also be fitted with 
feed-water heaters as soon as the piping 
is finished. This installation of the en- 
gines, boilers and piping was done by 
students in the mechanical division, and 
the installation of the generators, switch- 
board and wiring by students in the elec- 
trical division. 

The first electric light plant of the 
institute consisted of an old 200-light 
Brush dynamo, driven from the sawmill 
engine. This machine was overloaded 
from the start, and the next year the 
fifty-kilowatt alternator was purchased. 
Overloading troubles were now transferred 
from the generator to the engine, making 
it necessary to purchase-the fourteen-by- 
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fourteen-inch engine a few years later. trations herewith show the actual appear- BOOK REVIEWS 

As the load still further increased, the ance of these poles. From fifteen to “L'’'Usure Anormale q i 


150-kilowatt alternator was installed, and twenty lamps are placed on one circuit, oe Dalemont. a Pane ° Lee 
finally last year the twelve-by-twelve-inch and are controlled by a fuse and switch in by 9 inches. “price, 2 ade Gk 
engine was purchased to drive the old a weatherproof box on one of the poles. . This brochure discusses ‘the results 
fifty-kilowatt machine, which had been Current is taken directly from the nearest which have been obtained in the operation 
enjoying a well-earned rest for three years. lighting mains running to the various of hydraulic turbines under various con- 
The present connected load on the sta- buildings. In this way, by using only ditions, dealing particularly with the wear 
tion is 5,000 sixteen-candle-power equiva- material which was on hand, a very satis- caused when these conditions are ab- 
lents, and at the peak of the load the out- factory result has been obtained. normal. 
put is about 100 kilowatts. There is no | A shut-down of this plant would be “Cours d'Electricité H. Pellat. Paris 
doubt that the present plant will have to almost a calamity, for aside from incon- Gauthier-Villars, Paper. 286 pages. Ilus. 
be enlarged again in the next- year or so, venience involved, the 1,500 students on tated. 6% by 10 inches. Price, 10 francs. 
probably by the installing of-a 250-kilo- the grounds would be sure to get into This book constitutes the third volume 
watt, direct-connected unit, which will be trouble under such circumstances. It Of Professor Pellat’s course in electricity, 
able to carry the entire load. ‘lt is also speaks well for those students who act as Which he conducts at the University of 
the intention of the school to replace the firemen, engineers and electricians, that P aris. It takes up the subjects of elec- 
six or seven small engines in the various during the last three vears the aggregate trolysis, electrocapillarity, and the conduc- 
S l Be tion of electricity through gases, treating 
at some length the newer ideas of ions 
and electrons. 


“The Copper Handbook.” Horace J. 
Stevens. Houghton, Mich. Cloth. 1,228 
pages. 6% by 814 inches. Supplied by the 
ELECTRICAL REvIEw for $5. 


This is vol. vii of “The Copper Hand- 
book,” which has, since its inception, been 
considered more or less as a court of last 
resort for complete information regard- 
ing’ statistics connected with the copper 
industry. The present volume contains 

' about 180,000 words. of new matter. 
There are twenty-five chapters, an in- 
crease of nine, treating of copper under 
the headings of history, geology, chem- 
istry, mineralogy, mining, milling, con- 
centrating, hydrometallurgy, pyrometal- 
lurgy, electrometallurgy, alloys, brands, 
grades, uses, substitutes, terminology, 
geography, copper deposits, copper mines 
and statistics. The arrangement is log- 
ical and orderly and, coupled with a table 
of contents, index and an alphabetical 
arrangement of districts, countries, mines, 
minerals and a glossary, renders it possi- 
ble to ascertain the required information 
with considerable ease. 
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shops by motors, thus saving the losses of the total number of shut-downs due to 


incident to the present long runs of steam breaks in the machinery would not reach äi a eee a ae 

piping. The new machine will probably four hours. | 450 pages. 6% by 9% inches. Supplied by 

be a three-phase alternator, and the motors ie the ELectricaL Review for $2. 

will be of the induction type, working at The “Engineering Index Annual” for 

220 volts. Electrical Supplies for the 1907 isa welcome addition to the ama 
One of the hardest problems to solve Navy Department. for 1906 and the previous four volumes, 


which include references from 1884 up 
to and including 1905. As in the annual 
for 1906, the publisher has adhered to the 
classified system which is followed in the 


in connection with this plant was the sat- 
isfactory lighting of the enormous campus 
with the limited amount of power avail- 
able. Arc lamps for general illumination 
were out of the question, and series in- monthly parts that form a supplement to 
caudescents required the purchasing of ' the Engineering Magazine. The annual 
special apparatus. The plan finally adopt- ers, for delivery at Charleston, S. C. form has the advantage both to con- 
ed was to make use of the small poles, Bids will be opened on May 5 for 800 sultants and publishers, in that it indexes 
spaced seventy fect apart, and to use 104- pounds of insulating rubber tape and current literature while it is still fresh 
volt, eight, sixteen or thirty-two-candle- 1,200 pounds of insulating cotton tape, and timely in point of practice, and 
power lamps as the case required. Illus- for delivery at Puget Sound, Wash. makes the original articles procurable if 


The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
April 21, for the following electrical ma- 
terial: Eighteen soldering irons, for de- 
livery at Norfolk, Va.; twenty transform- 
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desired. There is an improvement in the 
, editorial ‘arrangement of the present vol- 
ume, the classifications having been slight- 
ly modified and painstaking effort made 
to standardize catch words and bring all 
references to a single subject together. 
Cross-referencing has been introduced on 
a much larger scale than in the preceding 
volumes. The book is arranged under the 
eight classifications of civil engineering, 
electrical engineering, industrial economy, 
marine and naval engineering, mechanical 
engineering, mining and metallurgy, rail- 
way engineering, street and electric rail- 
ways. These divisions are further sub- 
divided according to the recognized spe- 
cial divisions of each field. After these 
two steps have been taken the miscella- 
neous literature is assorted into closely 
related sections, the final arrangement 
under each section being strictly alpha- 
betical. References have been compiled 
from about 250 sources, which include 
technical and trade journals published in 
every quarter of the world, and journals 
and transactions of engineering and sci- 
entific societies. Where the same article 
has appeared in several publications the 
references are grouped as much as possi- 
ble, or the arrangement indicates that 
article which has treated most compre- 
hensively of the subject matter of greatest 
interest to the searcher in the specialized 
field it refers to. The Index is a very 


valuable book, and we would not be with- 
out it. 


“Steam-Electric Power Plants.” Frank 
Koester. New York. D. Van Nostrand 
Company. Cloth. 473 pages. 340 illustra- 


tions. 734 by 1034 inches. Furnished by the 
ELECTRICAL REVIEW for $5. 


| A long-felt want has been met with the 
issue of this work, as it supplies the con- 
sulting, designing, contracting and opcrat- 
ing engineers, as well as draftsmen, con- 
tractors and manufacturers with complete 
and comprehensive information as to the 
design, construction and operation of 
steam-electric power plants. The author 
of this volume is well known as a writer 
on the subject treated here, in the tech- 
nical journals of this and other countries, 
Mr. Koester has an international reputa- 
tion in the engineering profession, and 
the manner in which the whole subject 
has been treated by him, embracing the 
entire field, from coal pile to bus-bars, is 
fully up to his high standard. In the 
brief preface it is noted that the plants 
designed, constructed and operated by him 
range in rating from 100 to 60,000 kilo- 
watts. The body of the book is divided 
into eleven chapters, together with a table 
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of contents, a list of illustrations, a list 
An 
appendix contains a number of useful 
physical tables. Each chapter has been 
subdivided; for instance, Chapter III, 
consisting of subdivisions, “Excavation 
and Foundations,” “Building,” “Struc- 
tural Steel” and “Architectural Features,” 
each item of the subdivisions being desig- 
nated by the use of bold-face type, thus 
facilitating the finding of any desired 
topic. 

The subject is treated in the following 
order: Chapter I, practical problems, effi- 
ciency and cost of plants, giving data on 
the preparation of plans and specifica- 
tions, so as to minimize the first cost as 
well as the cost of operation. Chapter II 
treats of the location and general layout 
of plants, coal storage and condenser 
water supply. Many original drawings 
pertaining to American and European 
practice are presented here. The con- 
tents of Chapter IH have been referred to 
above, but particular attention is called 
to the section on architectural features, 
with its many excellent illustrations of 
plants of European design, from which it 
is evident that these foreign designers 
have done much that may be commended 
in this direction, though in some in- 
stances, as pointed out by the author, 
American designers are not far behind. 
Chapter IV covers boilers, mechanical 
stokers dnd grates, coal, combustion, 
draft, smoke flues, chimneys, boiler feed- 
water, feed-water heaters, superheaters 
and superheated steam, and contains much 
practical, as well as theoretieal, informa- 
tion, particularly for the designing, con- 
structing and operating engineer, some 
eighteen pages being devoted to superheat 
and superheaters, a subject of much im- 
portance in modern power plant practice. 
Chapter V handles high and low-pressure 
piping systems, particular attention hav- 
ing been paid to this subject owing to the 
important relations it bears to the success- 
ful operation of the plant. Forty-three 
pages of the book have been devoted to it. 
High-pressure piping has been taken up 
in the following order, viz.: General con- 
sideration, size of pipes, systems of piping, 
expansion, anchors, supports, hangers, 
fittings, flanges, valves, drip system, pipe 
covering, boiler-feed piping and blow-off 
piping. Stress has been laid upon the 
advantages of using welded steel fittings, 
which, the author says, have been in use 
in Europe for a number of years, and are 
now being introduced in American prac- 
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tice. Chapter VI treats of reciprocating 
engines, turbines, condensers, pumping 
machinery and oiling systems, all of 
which are thoroughly handled in the fifty- 
two pages devoted thereto. As stated by 
the author in the preface, the book does 
not go into the details of design of ap- 
paratus, but gives all the information 
necessary to assist the station designer in 
the selection of makes, looking to the eco- 
nomical operation of the plant as well as 
to first cost. Chapter VII, on electrical 
equipment, we are obliged to state, should 
have been treated more fully. However, 
as explained by the author, since this 
branch is becoming more and more spe- 
cialized, only such information is given 
on the subject as will properly guide the 
designing engineer in the layout of the 
plant. A number of illustrations of typ- 
ical European and American switchboards 
and wiring diagrams accompany this 
chapter. 

As the greater number of the power 
plants discussed in the technical press are 
of large size, the book in Chapter VIII 
discusses the design and construction of 
small-power plants. This topic was orig- 
inally treated by the author in a series of 
articles which appeared in the ELECTRICAL 
Revirw. Chapter IX covers the testing 
of plants, while Chapter X describes and 
criticizes the design and construction of 
five noted American and European plants, 
viz.: St. Denis Plant, Paris; Fifty- 
ninth Street Plant, New York; Chelsea 
Plant, London; Fisk Street Plant, Chi- 
cago, and Twin Municipal Plant, Vienna. 
These plants were chosen as each has in- 
dividual features upon which special 
stress has been laid. This chapter is con- 
cise but replete with data. It gives the 
principal dimensions of the station and is 
profusely illustrated with drawings and 
half-tones, several of the former being 
double-page inserts. Chapter XI contains 
tables of principal dimensions and data 
of plants of from 4,000 to 60,000 kilo- 
watts rating, with sizes of individual 
prime movers varying from 2,000 to 5,000 
kilowatts. Between these tables are found 
sets of illustrations of nine large and 
small power plants, there being twenty- 
three line drawings and fifteen half-tones. 
The appendix of eleven pages contains 
physical useful tables, for the greater part 
in both the English and metric systems. 

The book as a whole represents a lot of 
diligent work, much research and investi- 
gation, and is of inestimable value and is 
recommended to all who are interested in 
the subject. 
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ARTIFICIAL LOAD FOR TESTING 
ELECTRICAL GENERATORS.’ 


—_ 


BY R. K. MORCOM AND D. K. MORRIS. 


The question of artificial load is one 
which is often under consideration by 
manufacturers and electrical station engi- 
neers, and simple though the problem is, 
there seems to be little information of a 
practical nature to enable the designer of 
such plant to avoid the errors of his 
predecessors. 

Of all methods of obtaining a load for 
testing purposes probably the water re- 
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Fic. 1.— EXPERIMENTS SHOWING EFFECT OF 
PROXIMITY OF SIDES ON RESISTANCE BE- 
TWEEN Two Narrow PuAatTEsS ONE-HALF- 
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sistance has been most used, and the first 
portion of this paper will treat of the use 
of water resistances, 

The quality of water to be used is. of 
course, the first consideration. Tt is neces- 
sary to find its specific conductivity. A 
knowledge of the chemical properties of 
the water is a useful guide to its conduet- 
ing properties. 

It is also necessary to know the cor- 
rection for temperature. The resistance- 
temperature curve is not a straight line. 
For practical purposes it is useful to con- 
sider the correction as a percentage re- 
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. 2.—EXPERIMENTS SHOWING EFFECTS OF 
SHIELDING. 
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duction from the resistance at sixty de- 
grees Fahrenheit for the intended rise of 
temperature, say seventy degrees Fahren- 
heit. 

Without any special treatment of the 
problem of current flow in the water, it 
is useful to make one or two simple deduc- 
tions from the general case. First, a 
very large body of water can not give a 
high „resistance even when the electrodes 
are very far apart. Secondly, if the tank 
be long in proportion to its cross-sectional] 
dimensions the extent of the electrode im- 
mersion makes very little difference to 
the resistance, provided that the area of 
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the electrode is not very small compared 
with the cross-sectional dimensions of the 
water. If, however, the distance between 
the plates be small then their area of op- 
position has a great influence on the re- 


sistance. 
In this connection it should be noted 


that proximity to the side of the tank 


has a great effect with narrow plates in 
Jarge tanks, as illustrated by the following 
experiment (see Fig. 1): 

The resistance in position A is fifty per 
cent greater than in position B. This is 
due to distortion of the lines of flow. 
Part of the distortion is equivalent to 
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side of the tank. A further limiting con- 
dition indicated by experience is the maxi- 
mum permissible current density per 
square inch of an iron electrode. It will 
be found advisable not to run at greater 
densities than one ampere per square inch. 
Trouble from bubbling and rapid corro- 
sion is likely to occur if this be exceeded. 

The success of wooden tanks depends 
largely on the method of construction and 
the proper attention to details. The fol- 
lowing is the description of a tank (Fig. 
4) which has done excellent service: 

The dimensions are seven fect by one 
foot six inches by one foot, and it is used 


Fia. 3.—EXPERIMENTS SHOWING THE EFFECT OF DIAPHRAGM. 


shielding the back and sides of the plate, 
an effect illustrated by the following ex- 
periment (see Fig. 2). Assuming the 
current with plates as at A to be equal to 
100, the current in case B is equal to 
ninety-five, in case C to eighty-one, in 
case D to seventy-six, and in case E to 
fifty-seven (Fig. 1). This effect gives 
one means of varying the load. The posi- 
tion of the plates for this experiment was 
that marked Bin Fig. 1. 


Se 


Another convenient method of reducing 
the load from a given tank is by dropping 
diaphragms between the plates. 
example the following experiment (sce 
Fig. 3) shows the effect in a particular 
case. Current as at A being 100, current 
as at B is only 26.5. 

It is found that where the line of flow 
from the electrode along the tank-side 
differs but little in length from the short- 
est line, the voltage drop per foot should 
not exceed 600 volts, and should be lower 
than that unless the walls are well insu- 
lated and free from metal. This point 
must be watched with high-tension work, 
and also in low-tension work where plates 
that are close together are carried near the 
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Fia. 4.—CONSTRUCTION OF WOODEN TANK FOR WATER LOAD. 
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for high-tension work. The sides and 
bottom are constructed of good spruce, 
tongued and grooved; all joints are tarred - 
and calked. Sides, ends and bottom are 
made double of one and one-half-inch 
timber, the two layers being built up at 
right angles, as shown in the sketch. The 


whole is screwed together in such a way 


that no screw comes within three-quarters 
of an inch of the water, and all timber 1s 
tarred all over. 


> N 22555 NEE AISG. NEON AI. NU 
EE EENEN čáirnðer to be 
AN Las j h Qf spruce : čo 
A : sa ys & grooved 


The water inlet is through a canvas 
hose brought over at the outlet end and 
carried along the bottom of the tank for 
its full length. 

The outlet is over a sectional wire six 
inches from the end of the tank and then 
through a hole in the bottom of the tank. 
One trouble thus avoided is the charring 
of the wood, which usually occurs along 
seams to which water has access; proper 
calking prevents this. Also, any metal 
in the wood to which water has access 
corrodes and causes charring. This is 
prevented by using hidden screws, a hose- 
pipe inlet, and a plain hole outlet. The 
hose-pipe inlet obviates troublesome short- 
circuits to earth, and the»weir also pro- 
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vides for adjustment of water level. The 
double sides prevent leaking and undue 
bulging. 

For tanks of larger dimensions iron 
stays may be used, but these should be 
carried outside the tank, an obvious but 
often neglected precaution. 

As this tank is for high-voltage work it 
is supported on insulating pedestals. 
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particular arrangement will be of but 
little service. One point, however, should 
not be forgotten with iron electrode-, 
namely, that if they are placed less than 
two inches apart there is danger of an un- 
steady load, and a considerable splutter 
from short-circuiting by rust flakes; in 
fact, three inches should be aimed at as 
a minimum. Sometimes, for very iow- 
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Fic. 5.—CHARACTERISTICS OF THREE-PaasE, EIGHTEEN KILOVOLT-AMPERE CHOKING-COIL AT 
Firtry CYCLES. 


These can conveniently be constructed of 
Doulton’s glazed earthenware “acid tiles,” 
built about three feet high, with a rubber 
pad between cach horizontal face to pre- 
vent slipping. 

The water from the outlet hole is car- 
ried to a funnel or tray just above the 
floor level. A lead-lined save-all is pro- 
vided. 

The operator has a wooden platform 
supported on earthenware blocks, and 
covered by a rubber mat. 

The electrodes are of iron, and are well 
insulated from their supports, which take 
the form of stout wooden cross-bars which 
can be slid along the tank top. The plates 
are clipped to bus-bars carried at a con- 
siderable height, and the connections are 
so guided as to be neat and safe. Such 
an arrangement can be cheaply made, and 
gives satisfaction up to 6,000 volts. 

A low-voltage tank construction can 
easily be deduced from the above, 
but probably the area will have to 
be obtained by using a number of 
electrodes in parallel, in which case, 
for variable loads, a suitably arranged 
switchboard is a great convenience. 
There are many ways of arranging the 
plates satisfactorily, but so much depends 
upon the type of testing for which they 
are constructed that a description of any 


voltage work the size of the tank available 
is insufficient. A useful form of load can 
then be constructed from metal strip sub- 
merged in water. 

Strip-iron one-half inch wide by nine- 
teen standard wire gauge supplied in 
forty-foot lengths and doubled into zigzag 
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impressed volts. 


Fic. 6.—CHARACTERISTICS OF SINGLE-PHASE 
CHOKING-CotL WOUND WITH IRON STRIP. 


shape will make very convenient units for 
low-voltage loads. 

With a current density of about 25,000 
amperes per square inch (the umt being 
immersed in moderately high-resistance 
water) an average life of 100 hours may 
be expected. If, however, the cooling 
water is of relatively low resistance. such 
as canal or river water, the life is very 
much reduced. In actual use a unit 
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of this form has been run at a cur- 
rent density in the iron winding of 
52,000 amperes per square inch in canal 
water of a specific resistance of 440 
ohms per cubic centimetre at sixty de- 
grees Fahrenheit, and broke down after 
an eight hours’ run. Under these condi- 
tions the rapid wasting of the strip caused 
a gradually falling load. It is very con- 
venient, when using these units, to have 
a small water load in parallel for fine 
adjustments. 

Obviously the relatively short life and 
lack of facility of adjustment are the chief 
disadvantages of this form of load. 

The convenience of the water resistance 
for absorbing a test load can be enhanced 
by providing a suitable apparatus for pro- 
ducing inductive load. Transformers and 
inductive motors are, of course, ideal, but 
in their absence choking-coils of cumber- 
some and expensive design have been con- 
structed, usually as and when required. A 
cheap, reliable and easily adjustable 
method of obtaining varving power-factors 
under varving conditions is a desideratum. 

Energy Loss in the Iron—On account 
of the high flux density it is important, in 
order to avoid eddy currents, to use the 
thinnest laminations and to reduce hys- 
teresis by employing the best iron. As is 
well known, heavy iron cores can not be 
worked at fifty cycles for long at flux 
densities exceeding, sav, 8,000, without 
very special means being taken for cooling 
them, and at the flux densities which are 
being used in these new coils described in 
the paper, such cooling is an essential 
condition. 

Two methods, beyond those ordinarily 
used for transformers, suggest themselves 
for working such high flux density chok- 
ing-coils continuously without overheat- 
Ing. 

1. The whole coil and winding may be 
immersed in water kept in circulation and 
slowly flowing to waste. 

2. The limbs of the iron core may be 
surrounded by coils of flat copper tube, 
closely fitting, in which water is continu- 
ally flowing and absorbing any heat which 
might otherwise reach the winding from 
the hot core; such coils being. coupled by 
rubber pipes to supply and discharge, so 
that no current shall be induced in them. 

For voltages much higher than these, 
or where a more durable apparatus is 
necessary, it is preferable to use water- 
cooled cores of the type described above. 

Comparison Between a Transformer and 
a Choking-Coil Wound on the Same Core 
and Worked at the Same Flux Cnrrent 
Densities+-Consider ‘a low-voltage, ten- 
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kilowatt transformer of standard design. 
Its “magnetizing” current, by which is 
meant the out-of-phase component of its 
no-load current of, sav, one per cent, is 
such that at the peak of the waves there 
is a field of, say, H = 1, giving a maxi- 
mum flux density of, say, B = 5,500. 
Now replace the primary and secondary 
windings by. a single winding of double 
the carrving capacity, and increase the 
primary terminal pressure to four times 
its former amount. The single winding 
must now take current enough to make 
B = 22,000, which requires, say, H = 
200, so that the current taken is two 
hundred times as great as the old magnet- 
izing current, and twice as great as the 
normal full-load current of the old trans- 
former. 

` This current passes through a winding 
of twice the old carrying capacity. With 
the current doubled and the voltage quad- 
rupled, the kilovolt-amperes of the appa- 
ratus now are eight times as great as those 
for which the transformer was built or 
eighty kilovolt-amperes, and this with the 
same current densities as before. 

To test a 1,000-kilowatt set at 0.8 
power-factor requires approximately 1,250 
kilovolt-amperes, and 750 kilovolt-amperes 
of idle current, or three 250-kilovolt-am- 
pere choking-coils. With the special cool- 
ing described above, these inductive coils 
can be constructed on cores not exceeding 
in size those which would be used for three 
twenty-five-kilowatt transformers. 

Power-Factor—Referring again to the 
example of a ten-kilowatt transformer, 
the copper loss in the windings might he 
three and one-half per cent, or 350 watts. 
At these high flux densities the core loss 
may be as much as 1,100 watts. Thus the 
total loss is 1,450 watts, and the power- 
factor of the current taken is accordingly 
1.45/80 = 0.018. This is an exceedingly 
low power-factor, and corresponds to the 
lowest that can be obtained with a choking- 
coil of the ordinary construction, even 
when very liberally designed. It repre- 
sents a lag of nearly eighty-nine degrees. 
The lower the power-factor the less the 
energy which has to be got rid of in the 
inductive coils, and consequently the 
higher the figure at which such coils may 
be rated. 

The manner in which _ power-factor 
varies with the voltage or flux density is 
clearly shown in the curves (Figs. 5 and 
6). The data given in Fig. 5 relate to 
the condition of working which gives the 
least power-factor. Curves showing the 
various losses are also given. 

Characteristic of Closed-Core Choking- 
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Coils—The relation between impressed 


terminal voltage and current (root-mean- 
square) taken by the coils depends upon of the machines which may have to be 
the magnetization curve of the iron used tested. It is, therefore, of the greatest 
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is not practicable to have special inductive 
loads made for every voltage and current 


Fi. 7.—COMBINED WATER LOAD AND INDUCTIVE LoaD. 
A B = Total voltage to neutral. A d = Current in choking-coil and series resistance. 
A C = Voltage across choking-coil. de = Current in shunt resistance. 
B C = Voltage across series resistance. Ae = Total current. 


in the core, as well as on the wave-form 
of the current itself. At high flux 
densities a relatively small drop in voltage 


“eee ia 


importance to provide means whereby the 
voltage as well as the current of an in- 
ductive load may be regulated while the 
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Fie. 8.—CONNECTIONS FOR THREE-PHASE WORKING. 


power-factor is maintained at a specified 
value of, say, 0.8. 
The most satisfactory method of ar- 


reduces the current almost to nothing. It 
is characteristic, therefore, of these chok- 
ing-coils, that while they work well over a 
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Fic. 9.—RANGE or VOLTAGE AND CURRENT WITH GIVEN THREE-PHASE CHOKING-COILS. 
wide range of current, yet their range of ranging for such regulation is by means of 
voltage is small. water resistance arranged in such a man- 

Regulation of Voltage and Current—It ner that the inductive coil. current is 
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shunted by an in-phase component of 
current in a water load, while, at the same 
time, resistance may be put in series with 
the choking-coil (see Fig. 7). 
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is subdivided into three parts only, while 
throughout this range the set can be 
worked, if required, at constant kilovolt- 
amperes and core flux density. For test- 


Fics. 10 AND 11.—SUGGE8TED DESIGN FOR ARTIFICIAL LOAD, INDUCTIVE AND NOoN-INDUCTIVE 


SUITABLE FOR 1,000 KtLowatTts aT 1,000 To 6,000 VoLts. 


ALso AT 500 VOLTS WITH HEAVIER 


SWITCHGEAR AND LOADS WITH EXTRA PLATES FOR WATER LOAD. 


By shifting the plate B toward A or C, 
the double adjustment may be convenient- 
ly effected at one time. Adjustment is 
also obtained by raising or lowering one 
or more of the plates. The inductive coil 
may be either immersed in the tank, or 
may be in a separate place, according to 
the method used. 

Further variations of voltage and cur- 
rent may be obtained by the well-known 
method of paralleling the coils, or chang- 
ing from star to mesh connection, or both, 
used always in conjunction with the above 
combination of water loads (Fig. 8). 

Since the change from star to mesh 
coupling reduces the voltage for which 
the inductive set is suitable and increases 
the current by 3, it is convenient to 
make the next step down in voltage cor- 
respond to the paralleling of three equal 
sections of the winding, since this will 
again give a step = V3. The next step, 
again, would then be by changing from 
star to mesh, the coils remaining still in 
parallel. 

In this way an extreme range of voltage 
of as much as 9 : 1 may be obtained with 
a three-phase set, each of whose windings 


ing at reduced loads the correspondingly 
smaller kilovolt-amperes are obtained by 
working the cores slightly at lower flux 
density. 

For economy in design it is best to use 
choking-coils wound for the lowest voltage 
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Fig. 12.—DIAGRAM OF CONNECTIONS ON 
Fics. 10 anD 11. 


which will satisfy the purpose for which 
the coils are required. If they are wanted 
for testing three-phase generators at a 
moderate power-factor, it will be found 
that the necessary coil-voltage is not more 
than one-third to one-half of the terminal 
voltage of the machine under test. 
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For example, let it be required (see 
Fig. 9) to test a generator of 1,000 kilo- 
watts at 6,000 volts and fifty cycles; the 
test to be carried out at 0.75 power-factor. 
Using Y-connections, this means in each 
branch a voltage of 3,460 and a current 
of 128 amperes, being the resultant of 
an in-phase current of ninety-six amperes 
and an out-of-phase current of 84.7 am- 
peres. Each branch of the circuit requires 
therefore a choking-coil designed for 84.7 
amperes and 3,160 volts, shunted by a 
water resistance taking ninety-six amperes 
at the same voltage. No water resistance 
whatever would be used in series with the 
coils. 

It is possible, however, to obtain the 
same result using choking-coils wound for 
lower voltage and correspondingly higher 
current. The coils can each be wound for 
the full current, 128 amperes, and resist- 
ance can be arranged in series only with 
the coils. If the coils are so designed 
that, when taking this current, the voltage 
across each coil is 2,290 volts, while the 
drop across each water resistance in series 
with a coil is 2,600, then, since these two 
voltages are practically in quadrature, the 
full phase-voltage of 3,460 volts will be 
maintained as before and the current will 
be 128 amperes, at 0.75 power-factor also 
as before. 

Thus, to carry out a 0.75 power-factor 
test on a 1,000-kilowatt, 6,000-volt gener- 
ator requires three coils each for 128 am- 
peres at 2,290 volts only; while the com- 
bined kilovolt-amperes of the coils is 3 X 
128 X 2,290, or 880 kilovolt-amperes as 
compared with the 1,333 kilovolt-amperes 
of the generator. Similarly, if the test 
had been required at 0.85 power-factor 
the coil-voltage would have been 1,820 
volts, and the combined kilovolt-amperes 
of the coils 620, the generator kilovolt- 
amperes being now 1,130. 

Generally, if 

KE, = terminal volts of three-phase 
generator, 

W = output in kilowatts, and 

Cos @ = required power-factor during 
test: 
then the three choking-coils needed should 
be wound each for a current of 
l= W . 

(v 3. Eg. cos $) 
ea ees 
V3 
The maximum combined kilovolt-amperes 
of the three coils is, therefore, = W tan ¢. 

It will be plain from the ahove that the 
combination of inductive coils and water 
resistances described n> the paper is 
capable of dealing with a_given number of 


, and a voltage of 
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kilowatts at a specified power-factor over 
a range of voltage extending from E; 
3 down to sin ¢ times this amount, 
where cos œ is the power-factor. The 
range of current is correspondingly as sin 
$ :1. 

Throughout this range both voltage and 
current of each choking-coil is that for 
which they have been assumed to have 
been designed. When the coil-voltage is 
reduced the current will fall off rapidly 
after the manner shown in Figs. 5 and 6. 
By using similar arguments to those given 
already, it is seen that a combined induct- 
ive and water-load as described can deal 
with a range of voltage, current and power 
as well as a given power-factor. Such a 
range is shown by the shaded arca on the 
right-hand side of the figure (Fig. 9) 
worked out for 0.75 power-factor and 
1,000 kilowatts or less. 

To extend the range of the set the 
sections of the combined load may be 
coupled in mesh or delta connection. In 
this way the current capacity is increased 
as 1: V 3, while the voltage limits are 
correspondingly reduced. ` On referring 
again to Fig. 9, it will be noticed that 
this covers another large range of voltage, 
current and power which will overlap the 
former range only when sin ¢ is equal to 
or less than 1/ V 3, or 0.578, which means 
that the power-factor of the test must 
not be less than 0.816. Above this power- 
factor the ranges covered overlap; below 
it there are certain currents and voltages 
which can not be dealt with. 

To deal with yet lower voltages and 
higher currents, it is convenient to sub- 
divide the windings on the coils each into 
three sections as described above. These, 
when paralleled and star-coupled, give a 
set of volt-ranges one-third of those first 
available, and consequently reduced as 
4/3 : 1 from the second arrangement in 
which the apparatus was delta-connected 
and all the windings on each core were in 
series. 

Lower voltages still can, of course, be 
obtained by delta-coupling the third ar- 
rangement; and, if advisable, by further 
subdivision of the coils into nine sections 
each. 

In each of the arrangements the range 
of power which can be dealt with at a 
given power-factor is the same—namely, 
1,000 kilowatts and less for tests at 0.75 
power-factor, and from 1,420 kilowatts 
and less for tests at 0.85 power-factor. 

The combination of coils and water- 
loads described here is thus of a very 
flexible nature and well suited to deal 
with the variety of generators which may 
have to be tested commercially. 


experiments, are given below : 


ELECTRICAL REVIEW 


The kilovolt-amperes of an inductive 
load being fixed, the winding must be so 
chosen that the following conditions are 
satisfied: (a) It must carry the required 
current without undue heating continu- 
ously, or, in special cases, for a given 
short period; (6) its number of turns 
must be such that, when carrying this 
current, a back electromotive force equal 
to the required terminal voltage is ob- 
tained, and (c) there must at the same 
time be enough ampere-turns operating on 
the coil’s magnetic circuit that the requi- 
site high flux density is obtained. If the 
coil is above a very small size, and not 
required for short-time rating only, the 
core must be cooled. 

The use of these coils worked at such 
high flux densities gives rise to a current- 
wave whose peak is about ten per cent 
higher than that of an equivalent sinc- 
wave of current. That is, in calculating 
the ampere-turns available for producing 
the maximum of flux density the rbot- 
mean-square ampere-turns must be multi- 
plied by about 1.56; so that the value of 
H is about 1.96 times the root-mean- 
square ampere-turns. The approximate 
field is therefore roughly obtained by 
doubling the root-mean-square ampere- 
turns. The distortion of wave-form is, 
however, not very great owing to the very 


high flux density, and therefore uniform- - 


ly low permeability which occurs. 
Approximate data relating to Sankey’s 

Lohys and Stalloy irons at these high flux 

densities, based partly on the author’s 


B. | H. [Loss er Pound 


at 50 Periods. 
Li Lobys. Stalloy. | Lohys, |Stalloy, 
8q. Cm. |C.G.8. Units.|C.G.8. Units. Watts | Watts, 
se Goes |r Sm = a 
18,000 100 132 5 4.0 
20,000 220 275 8 | 7.5 
22,000 360 440 11 10.0 
24,000 500 600 14 12.5 


The most suitable design of choking- 


coi] is in many cases that giving the least 
power-factor. This factor is the ratio of 
copper and iron losses to the total kilo- 
volt-amperes of the choking-coil. The 
losses depend on the square of the current 
and on some similar function of a not 
widely varying flux density, while the kilo- 
volt-amperes are proportional to current 
and flux density. Thus there will be a 
point at which the power-factor is a mini- 
mum which occurs at a higher flux density 
the larger the coil. This is illustrated in 
the curves already given in Figs. 5 and 6. 

Tt is difficult to generalize as to the 
best method of combining the details, but 
the authors append a suggestion for a 
working plant on lines which have been 
found very satisfactory in practice over a 
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large ranga of conditions (see Figs, 10 
and 11). The diagram of connections for 
this arrangement is given in Fig. 12. The 
inductive coils here shown are cooled by 
immersion in suitable tanks in which 
water is circulated, as also in the main 
load tanks by a system of pipes clearly 


indicated. 
—___-@—a—______. 
Curtis Turbine Business. 


A recapitulation of the Curtis turbine 
business executed by the General Electric 
Company, Schenectady, N. Y., forms one 
of the most interesting indications of the 
development of this important type of 
prime mover, and is an evidence of the 
remarkable popularity which iť has 
achieved, although of comparatively re- 
cent adaptation. Orders to December 31, 
1907, for central station and railway 
plants showed a total kilowatt capacity of 
986,020. This capacity was distributed 
among 261 plants, with an average kilo- 
watt capacity of 3,778. Of the 261 plants, 
seventy-one were of 1,000 kilowatts capac- 
ity or less, and 190 had a greater capacity 
than 1,000 kilowatts. There was a total 
capacity of 87,675 kilowatts distributed 
among 288 plants, with an average capac- 
ity of 305 kilowatts. Two hundred and 
forty-three of these plants had 1,000 kilo- 
watts or less capacity, and forty-five morc 
than 1,000 kilowatts capacity. The total 
number of plants was, therefore, 549, with 
a total capacity of 1,073,695 kilowatts. 
The installations to December 31, 1907, 
totaled 943 machines. Orders on that 
date totaled 153, making the total sales 
1,096. 

The most noticeable single item is the 
total capacity sold to December 31, 190%. 
This amounts to about 1,556,000 brake- 
horse-power, and is the strongest indica- 
tion of the advance of the steam-turbine 
generating unit that has ever been pub- 
lished. That this advance is accelerating 
rapidly is shown by the amount of 
sales of Curtis turbine generators for 
the fiscal year ended February 1, 190%, 
of the General Electric Company. This 
amounted to a capacity of 286,320 kilo- 
watts (325 machines, average capacity, 
890 kilowatts), or more than twenty-five 
per cent of the total sales since the Curtis 
turbine was introduced. . 

Another indication of considerable m- 
terest is the large number of plants for 
which this turbine has heen selected. The 
extensive range in sizes is probably re- 


sponsible for the great variation In the 
average sizes of the plants in which l 
has been installed. A striking difference 
is shown in the average size of 3.775 kilo- 
watts in the central station and e 
traction enterprises, fand the 305-kilowa 

size in industrial plants: 
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Early Telephone Officials. 


A group of pioneer telephone men is 
presented on this page. To all who are 
familiar with the development of this in- 
vention, one of the half-dozen truly great 
inventions in the history of the world, 
the names and photographs of the gentle- 
men here presented will recall the very 
enthusiastic and intelligent work that was 
begun in 1880 to establish the use of the 
telephone in all parts of the United States. 
Its possibilities were at that period an 
unknown quantity. 

. It is probably due to Theodore N. Vail, 
the first general manager of the American 
Bell Telephone Company, of Boston, more 
than to any other in- 
dividual, that the 
telephone service of 
the country was 
placed on a develop- 
ing basis of such 
importance and ad- 
vantage to the public 
from the very be- 
ginning. The pic- 
ture shows Mr. Vail 
and his staff, consist- 
ing of O. E. Mad- 
den, assistant genera! 
manager, and Special 
Agents Robert S. 
Boyd, Charles R. 
Truex, J. M. Brown, 
Thomas B. Doolittle 
and Frank B. 
Knight as they ap- 
peared in January, 
1882. These five 
special agents were 
the original agents, 
and their territory 
‘covered the entire 
United States, Mr. 
Vail as general man- 
ager, and Mr. Mad- 
den as assistant general manager, making 
their headquarters in Boston. 

After a lapse of twenty-six years since 
this group of photographs was taken, all 
the living members still remain in the 
telephone business. Mr. Vail, after a ces- 
sation of several years of active telephone 
work, although always possessed of a large 
interest in the parent company, has within 
the past year again assumed the helm and 
is now the president of the American 
Telephone and Telegraph Company, the 
parent Bell telephone organization, and 
Messrs. Truex, Brown, Doolittle and 
Knight are also actively engaged in the 
telephone business of the same company 
or its licensees, 


O. E. Madd 


en. 
Robert S. Boyd. 
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Mr. Vail makes his headquarters in 
New York city, where also is located Mr. 
Truex, while Major Brown is located at 
Washington, D. C.; Mr. Doolittle in Bos- 
ton, and Mr. Knight in Dallas, Tex.; 
Major Brown and Mr. Doolittle having 
been constantly with the Bell interests 
since its first organization, Mr. Knight 
and Mr. Truex returning to the fold after 
short intervals of work in other lines. 

— 0 
Swiss Telegraphs and Tele- 
phones. 

In stating that the Swiss Government 
owns and operates all the telegraph and 
telephone lines in the confederation, Con- 


A Group oF EARLY TELEPHONE OFFICIALS OF THE AMERICAN BELL TELEPHONE COMPANY. 
Thomas B. Doolittle. 
n 


Theodore N. Vail. 


sul R. E. Mansfield, of Lucerne, fur- 
nishes the following details as to their 
management: 

“The telegraph and telephone service 
extends to nearly every town and village 
in the country, and everv railway station 
is supplied with both svstems. The serv- 
ice is good and the rates low. They are 
operated in connection with the postal 
service, every -post-office being provided 
with telegraphic facilities, and practically 
all of them with public telephones. 

“Distances in Switzerland being short, 
the service prompt and the rates low, the 
telegraph and telephones are liberally 
patronized. — Long-distance connections 
are made with all the local or urban tele- 


Frank B. Knight. 
Charles R. Truex. 
J. M. Brown. 
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phone lines, enabling patrons to commu- 
nicate with all cities and towns in the 
country. There are also international 
connections with all the countries border- 
ing on Swiss territory. 

“A feature of the Swiss telephone serv- 
ice is that in addition to owning and 
operating all the lines, the government 
manufactures all the instruments used, 
makes the insulations and controls the 
business absolutely. 

“The total length of telephone lines in 
Switzerland is 10,548 miles. The annual 
rental charge for offices, business houses 
and residences is $12.45 per year. An 
additional charge of one cent is made for 
each call in the town. 
For interurban or 
long - distance calls 
the rate is two to 
fourteen cents ‘for 
three minutes, ac- 
cording to distance, 
fourteen cents being 
the maximum rate 
for any distance in 
the country. 

“The number of 


telephone subscrib- 
ers in 1906 was 53,- 
711. During the 
year there were 32,- 
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071,177 local, 7,251,- 
193 interurban and 
299,209 internation- 
al calls over the gov- 
ernment telephones. 
The revenue from 
all classes of calls 
for 1906 was $829,- 
732; income from 
rent on 53,711 tele- 
phones, $668,702. 
Total, $1,498,434. 

“The total length 
of telegraph lines in 
Switzerland is 66,683 miles. The total 
number of telegrams transmitted in 1906 
was 4,918,679, of which 2,339,956 were 
international and 1,698,838 local. The 
total revenue from telegrams for the year 
was $1,596,664. 

“There is a government tax of thirty 
centimes, equal to a fraction under six 
cents American money, on each telegram 
sent. In addition to this charge there js 
a universal rate of one-half cent a word 
throughout the country, distance not be- 
ing taken into consideration. 

“The total income from telephone and 
telegraph service for 1906 was %3,095.- 
098; expense, $2,231,207; profit to the 
vovernment)| $863,881) 
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The Illuminating Engineering 
Society. 

The regular meeting of the New York 
section of the Illuminating Engineering 
Society was held on Thursday evening, 
April 9, at the Engineering Socicties 
Building. Dr. Clayton H. Sharp, past- 
president of the society, addressed the 
mecting on “New Types of Electric 
Lamps.” 

Dr. Sharp spoke extemporancously and 
took up in turn the characteristics of the 
various filaments and the methods of pro- 
duction which enter into the several classi- 
fications of incandescent lamps. He de- 
seribed first the method of making the 
metallized carbon filament, and then in- 
dicated the first great step in advance of 
the metal filaments over the carbon fila- 
ments in the production of the metallic 
osmium filament by Dr, Auer'von Wels- 
bach.. This osmium filament lamp was 
made commercially and had been applied 
with great success, operating on fifty-five 
volts, two or four lamps in series, on the 
regular lighting and power circuits, in 
England, in Germany and Austria, and 
in other countries on the Continent. The 
fundamental obstacle to the wide use of 
metallic osmium filament lamps is thie 
small supply available. Osmium js sc- 
cured as a by-product in the reclamation 
of platinum. The visible supply of raw 
material, Dr. Sharp stated, is not great 
enough to provide filaments for the lamp 
demand which such a company as the 
New York Edison Company would have 
to meet for its ordinary renewals. 

Passing to the tungsten lamp, Dr. 
Sharp first described the experiments of 
Kusel with colloidal solutions, the Just 
and Hahnaman substitution process, and 
the Zee process, which utilized as a binder 
for the tungsten particles an explosive 
which at the combining heats was assumed 
to consume itself. Several other processes, 
some of which are in use at fhe present 
dav. in both foreign and United States 
manufactories, were described verv briefly. 

In point of time of commercial appli- 
cation, the tantalum lamp followed after 
the osmium lamp and was really the 
available predecessor of the tungsten 
lamp. The tantalum filament had many 
properties which rendered it admirable 
for lamp making, in that it was ductile, 
could stand a high degree of heat, had a 
positive temperature coefficient, withstood 
voltage fluctuations readily, and gave a 
good quality of light. 

The tungsten lamp, even at this early 
dav, was meeting with great popularity. 
and was showing some remarkable results 
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The tungsten 
filament has a positive temperature co- 
efficient and can be easily rated at a com- 
mercial efficiency of 1.25. What was 
probably a very important element in the 
utilization of tungsten lamps was the 
stability of the lamp under voltage fluc- 
tuations. Upon an increase in voltage 
the candle-power change was one-third as 
great as that with either tantalum or 
carbon filaments.. On the other hand, 
voltage decrease caused a decrease in 
candle-power one-third as great as that 
with either tantalum or carbon. Tais im- 
dicated that if a ten per cent variation 
in candle-power were permissible there 
could be a voltage fluctuation of possibly 
fifty per cent without affecting materially 
the light given by the tungsten filament. 
Another important advantage lav in the 
fact that the tungsten filament could he 
subjected to higher voltages without dis- 
integrating in the same fashion as the 
carbon filament when subjected to a 
higher impressed voltage than that for 


under véry severe tests. 


which it was rated. 

Dr. Sharp showed a number of lantern 
slides and called attention to various 
characteristics of the several types of 
lamps. He showed one slide which indi- 
cated the excellent results which had been 
secured burning series tungsten lamps for 
street lighting. The poorest useful life 
rating shown in a large series of tests 
the tungsten lamp a commercial 
service of 1400 hours with a loss in can- 
dle power of less than fourteen per cent. 
One of the principal characteristies which 
stands ont above all the others in these 
tests is the uniformity with which the 
eandle-power is maintained over extreme 
ranges of life. Through the courtesy of 
the New York Edison Company and the 
lamp manufacturers, a large assortment 
of incandescent lamps was available for 
demonstrating purposes. Most of these 
are well known commercially, but one to 
whieh especial attention was called was a 
freak Jamp which has just been imported 
from Germany. This contains a carbon 
filament enclosed in a U-shaped tuhe. 
The bulb is open to the atmosphere. Tn 
the bottom of the U-tube there is a glob- 
ule of mercury, and if is supposed that 
the heat of the filament volatilizes the 
mereury so that after burning a short 
time the filament is shunted, the main 
current passing over the mereurv vapor 
column, giving the characteristie mercury 
vapor spectrum. The carbon filament 
then glows at a dull red heat and is sup- 
posed to add sufficient red ravs to render 
the light more attractive than that ordi- 


gave 
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narily given by the mercury-vapor lamp. 
Dr. Sharp stated that this particular 
action had not been carried out in this 
lamp, possibly through a defect in work- 
manship or otherwise. He had not been 
able to make any tests on the lamp, and 
therefore could not present further data. 
. W. W. Freeman, chairman of the New 
York section, called upon S. E. Doane, 
chief engineer of the National Electric 
Lamp Association, to open the discussion. 

Mr. Doane called attention to what he 
considered was one of the principal ad- 
vantages of the tungsten lamp, namely, 
the quality of illumination possible with 
this light source. He considered that the 
Hluminating Engineering Society has 
been born at the psychological moment 
when it was possible for the illuminating 
engincer to foster such great improve- 
ments as had recently come about. Dr. 
Sharp, in his address, had alluded to the 
tungsten lamp as being the lamp of the 
luxurious. Mr. Doane considered that the 
tungsten lamp was the lamp for everv- 
body, It was now possible with this 
lamp, due to its quality of light, to en- 
tirely rearrange and make a most elabo- 
rate selection of colors in decorating. 
Wall decorations, table decorations, fres- 
coes, mural conceptions and other attract- 
ive forms of decoration could be shown 
in their true colors, due to the quality of 
light. The violet and the purple iris were 
no longer barred from table decorations 
because of imperfect lighting facilities. 
Cases had come under his observation 
where, although the tungsten lamp util- 
ized one-third of the current for an equiv- 
alent amount of illumination which had 
existed with the old carbon lamp instal- 
lation, the bills had actually increased, 
due to the desire of the consumer to 
utilize the more attractive light in a 
greater degree than heretofore. With re- 
gard to the displacement of the carbon- 
filament lamp, Mr. Doane said that neces- 
sarily this would he slow. Approximately 
80,000,000 incandescent lamps were man- 
ufactured and sold last vear. The increase 
for 1908 would be probably 20,000,000 
lamps. All of the tungsten lamp fac- 
tories, working under the best conditions. 
would not turn out more than 1,000,000 
lamps this vear. This was only onc- 
twentieth of the natural increase, and less 
than one-cightieth of last vear’s consump- 
tion. 

With regard to the higher candle- 
powers of the metal-filament lamps, be 
stated that the twenty-five-watt tantalum 
lamp was a commercial possibility, and 
that if it were not placed-upon the market 
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it would be because there was not a de- 
mand for it. Concerning the tungsten 
lamp, he had seen a twenty-watt tungsten 
lamp, and this, he considered, was a feat 
of manufacture. He was convinced that 
the twenty-watt tungsten lamp was possi- 
ble, and that probably sooner than we 
imagined we might have it as a commer- 
cial proposition. — 

Dr. Edward P. Hyde, physicist at the 
National Bureau of Standards, said that 
he thought the gain in the new lamps 
was due in one direction to the higher 
operating temperature of the tungsten 
filament, and possibly to a better sclective 
radiation. He considered that the gain 
was made in the direction of the shorter 
wave-lengths, and that possibly this rep- 
resented the larger portion of the gain in 
illumination. 

W. J. Hammer said that he regretted 
the omission from the exhibit of the 
Heany tungsten lamp. The tests made 
by Waidner and Burgess, showing a melt- 
ing point at 3,200 degrees centigrade, in- 
dicated that a very pure tungsten filament 
was being used. Mr. Hammer called 
attention to the difficulty of producing 
pure tungsten, due to its avidity for form- 
ing a carbide when heated even to a low 
temperature in the presence of carbon or 
hydrocarbons. The Heany filament, he 
stated, had considerable mechanical 
strength, and to his mind was a great 
step in advance. 

Arthur Williams said that to him the 
tungsten lamp was verv welcome, as it 
opened up the possibility of consummat- 
ing the hope that he had expressed for a 
great length of time as a central station 
man. He thought that the tungsten lamp 
was essentially the poor man’s lamp. 
With its increase in efficiency it was pos- 
sible to compete with almost any other 
form of illuminant, and that instead of 


the electric light being used only by the 


rich or those of the middle classes who 
could afford such luxuries, it would now be 
possible for the poor man to have all 
the advantages of the better forms of 
illumination. He had no apprehension of 
the survival of the central stations, no 
matter how much more efficient the lamps 
became. He thought that the more the 
central station approached these problems 
in a broad-minded, altruistic attitude, the 
greater would be the gain for all con- 
cerned. 

M. D. Jones, of the United Electric 
Light and Power Company, New York. 
city, stated that his company had made 
a test of tungsten lamps on a 110-volt, 
alternating-current installation, using 
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forty-two-candle-power, sixty-watt lamps. 
The equipment was installed in a haber- 
dasher’s, where there was an ordinarily 
good light in the front of the store, the 
goods were displayed upon the ordinary 
dark background, and the rear of the 
store was practically dark except when 
artificially illuminated. These lamps 
were burned continuously as long as the 
store was open, and very careful records 
were kept. Sixty-seven of the lamps had 
an average life of 588.8 hours, and in- 
cluded the record made by several de- 
fective lamps which either broke as soon 
as they were put in the socket or burned 
out shortly after installation. Twentv- 
one of these lamps burned from May 26, 
1907, to January 2, 1908. These lamps 
had an average life of 900 hours. Five 
of the lamps were still burning when the 
test was concluded at the end of 2,110 
hours. Ten of the lamps burned for 1,880 
hours, and the balance had a life of from 
eight to 1,800 hours. Taking them alto- 
ecther, it was absolutely safe to guarantee 
a commercial life of 900 hours. These 
lamps were placed mainly in a new type 
of fixture containing six lamps surround- 
ing a conical parabolic reflector enclosed 
in an opaque hemisphere. The circuits 
were so arranged that two, four or six 
lamps could be used. The installation had 
proved very satisfactory, replacing are 
lamps. The owner of the store was so 
pleased that he had displaced all of the 
arc lamps in favor of the tungsten clus- 
fers, 

In concluding the discussion, Dr. Sharp 
replied to Mr. Hammer's remarks and 
also to several inquiries which had been 
made concerning the helion lamp, the 
operation of the tungsten lamp on alter- 
nating current versus direct current, the 
utilization of a transformer in the socket 
of the lamp on alternating-current cir- 
cuits, so that a lower-voltage, shorter- 
filament tungsten lamp might be used. 

Ife stated that suflieient data concern- 
ing either the Heany or the helion lamp 
had not been presented to enable hiim to 
formulate any definite statement regard- 
ing them. Probably more was known 
concerning the Heany lamp from what 
Mr. Ifammer had told them than had been 
known before. 

Concerning the helion lamp, he had 
read of certain tests, and he knew that 
the inventors, Parker and Clark, were 
hard at work on this proposition, and it 
appeared that they might have secured a 
very excellent article. 

There was apparently no difference in 
the operation of the tungsten lamp, 
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whether installed on alternating-current 

or direct-current circuits. The use of a 

transformer in the socket was entitled to 

a great deal of consideration, and it was 

probable that the best solution of this 

problem would be to equip the panel- 
board with an auto-transformer which had 

a number of taps, so that low voltages 

could be distributed to the various cir- 

cuits. In this way a very efficient instal- 
lation could be provided. However, if 
the twenty-watt tungsten lamp was a pos- 
sibility, as Mr. Deane had said, there 
would be no necessity for this, although 
it was possible that the demand would 
still persist, due to the advantage of using 

a shorter filament. 

Mr. Freeman stated that it was his idea 
that the central stations would meet the 
introduction of the tungsten lamp in a 
broad-minded manner. Thev would foster 
every improvement so that all could enjoy 
the greatest advantages. The central 
station companies would, no doubt, an- 
nounce a definite poliev at an early date, 
and this policy, he felt sure, would com- 
mend itself to everv one interested. 

The next meeting was announced for 
Thursday evening, Mav 14, when Dr. 
E. L. Nichols will present a paper entitled 
“Daylight and Artificial Light.” Dr. 
Sharp said that this would undoubtedly 
he one of the rarest treats which the so- 
ciety had ever had tendered to it. A short 
time ago Dr. Nichols had made a trip 
abroad and taken with him a portable 
spectro-photometer, making skvlight ob- 
servations under every conceivable condi- 
tion in Africa, on the Mediterranean, in 
Ttalv and in the high Alps. The paper 
would unquestionably prove of very great 
interest. 

The meeting was then adjourned. 

—___<-@.— — 

Final Merger of the Automatic 
Electric Company and the 
Strowger Telephone Com- 
pany. 

Negotiations have finally been conelud- 
ed merging the Automatic Electric Com- 
pany and the Strowger Automatic Tele- 
phone Company. The consideration is 
said to have been $1,000,000. The busi- 
ness will continue under the old firm 
name of the Automatic Electrie Com- 
pany. Joseph Harris, formerly president 
of the Automatic Electrie Company, will 
act as president of the consolidated com- 
panies. C. D. Simpson will be vice-presi- 
dent: W. T. Patton, secretary; A. G. 
Wheeler, treasurer, and Harmon A. Har- 
ris, second vice-president. The company 
is capitalized at $5,250,000. 

The Automatic Electric Company was 
incorporated in 1900. The Strowger com- 
pany began business in 1891. The pur- 
chase price agreed upon was paid_ in 
shares of stock of the new corporation. 
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Railway Calculations. 

A simplified method of calculating the 
performance of railway equipments under 
service conditions is discussed here by 
Malcolm MacLaren. In these calcula- 
tions it is usual to simplify the work by 
substituting for the irregular profile of 
the road a uniform grade equal to the 
average grade between terminal points. 
If curves are not sufficiently severe to re- 
quire slow running, the effect of these is 
also averaged, and instead of figuring out 
each individual run for a train making 
frequent stops, the service is studied by 
a single typical run equal in length to 
the average distance between stops. Some 
discretion must be used in applying this 
method, as it would not hold over wide 
limits, but with proper precautions it will 
give accurate results. The author then 
shows how this method was applied to the 
electric zone of the New Haven system. 
The average grade between Mount Ver- 
non, N. Y., and Stamford, Ct., is less 
than one-tenth per cent; the average dis- 
tance between stations, 1.65 miles. The 
individual runs vary from 0.4 mile to 
2.62 miles. The curves do not materially 
affect the speed of the local trains, and 
need not be considered. From a serics of 
tests made on trains in regular service 
the running time from Mount Vernon to 
Stamford for 200-ton trains, when the 
time between station stops averaged forty- 
five seconds, was found to be forty-seven 
and one-third minutes, and from Stam- 
ford to Mount Vernon, forty-eight and 
two-thirds minutes. The typical runs in 
the two directions were calculated, using 
an accelerating current equal to the aver- 
age obtained in the tests, and taking a 
braking rate and period of coasting to 
correspond as closely as possible to the 
values obtained in service. The running 
times obtained in this way were, re- 
spectively, forty-seven and one-half min- 
utes, and forty-nine minutes from Mount 
Vernon to Stamford and in the reverse 
direction. These figures show a close 
agreement with the actual results. Theo- 
retical studies of individual runs, as made 
during preliminary calculations, also 
check closely with the resulis obtained 
from the locomotives in service, The cal- 
culated and test performances of a loco- 
motive when hauling a ?296-ton train 
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between New Rochelle and Larchmont, 
N. Y., a distance of a little over two 
miles, are found to be in close agrcement. 
The speed curves are practically identical 


up to forty miles an hour. Above this 
the calculated speed is slightly higher. 
which leads to an error of three seconds 
in the total running time, indicating that 
this would be 216, while it actually was 
found to be 219 seconds. 
root of the mean square current for each 
motor, which determines the heating of 
the apparatus, was 1,210 amperes; the 
calculated, 1,200. The power consump- 
tion for the run was sixty-six and one- 
half watt-hours per ton-mile, measured, 
and sixty-four and two-tenths, calculated. 
The slight difference here is due tu the 
fact that in operation the train was not 
allowed to drift, but the current was held 
on until the time of applying the brakes. 


` —Abstracted from the Electric Journal 


(Pittsburg), April. 
< 

The Electrical Industry in France. 

The very interesting and rapidly grow- 
ing electrical-transmission system of the 
Société Meridionale de Transport de 
Force is discussed here by Georges Darv. 
This svstem was described some time ago 
in the ELECTRICAL Review, but it is con- 
tinually increasing; in fact, one of the 
notable features of the undertaking is the 
necessitv to plan for further extensions 
before the work in hand has been com- 
pleted. Hardly has one section of the 
transmitting system been completed be- 
fore the necessity of establishing a sup- 
plementary station and opening a new 
area becomes apparent. The demand has 
thus led to such increases of the trans- 
mitting system that the lines now cover 
two departments, over which they extend 
in an almost unbroken web. The system 
consists of over 374 miles of high-ten- 
sion lines reaching a distance of a little 
over eighty miles from the generating 
station to the farthest point of consump- 
tion. The original plant is a hydraulic 
station at St. Georges, which was estab- 
lished in 1899. A new auxiliary station 
has been located at Aguzou at the bottom 
of the Gorges de PAnde. This extends 
the supply as far as Beziers and Marans- 
san. The St. Georges station, which is 
on the River Aude, utilizes a fallDhaving 
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a height of 320 feet, and power is trans- 
mitted at 20,000 volts by means of a high- 
tension line, forty-four miles long, to 
Fabrezan, from which, a8 a centre, three 
branch lines radiate—one running to Nar- 
bonne, a second to Carcassonne and the 
third to La Nouvelle. These three 
branches supply electrical energy direct 
to all the places on the route, but further, 
and mainly, serve to feed the three dis- 
tributing centres named, the high-tension 
current being there reduced to a medium 
voltage; and from these secondary centres 
the real supply mains radiate. The de- 
mand on the St. Georges station became 
so great that in 1906 and 1907 three 
auxiliary stations were established—one 
at Aguzou, the second at Narbonne and 
a third at Carcassonne, while new high- 
tension lines are now projected at Castel- 
naudary, Couiza, Tuchan, ete. All of 
these stations run in parallel or else feed 
different stations. The Narbonne and 
Carcassonne stations are equipped with 
steam engines and _ continuous-current 
dynamos, in addition to the synchronous 
and asynchronous motors operated by 
power supplied from the St. Georges and 
Aguzou stations. The St. Georges sta- 
tion has been described. It contains four 
Pelton wheels, each direct-connected to 3 
700-kilowatt alternator generating 2,900 
volis at fifty cycles. The potential is 
stepped up to 20,000 volts by means of 
three single-phase transformers for each 
circuit, connected in star. Since the 
establishment of the Aguzou plant, cables 
have been run from the St. Georges plant 
so as to connect the two stations in paral- 
lel. They may, however, be operated 
independently, each feeding any desired 
section of the system. The new station 
contains a turbo-alternator rated at 1,250 
horse-power, but a 4,000-horse-power unit 
will be added shortly. The Narbonne 
station was first equipped with motor- 
generators and has now one 900-horse- 
power steam engine driving an 8%5- 
kilowatt, three-phase alternator. The 
Carcassonne station has about 900 horse- 
power in steam engines. Due to the 
difficult country through which the trans- 
mission lines run, very careful patroling 
is enforced. A patrol house is located 
eveTv’six and one-quarter miles. Here a 
linemanis—stationed, who daily patrols 
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his sections and reports to the main office 
by telephone. Every Sunday from two in 
the morning until three in the afternoon 
power is cut off to enable repairs to the 
line to be carried out. The general pol- 
icy followed by the power company is to 
construct generating stations and high- 
tension lines only, the substations and 
distributing lines being built by the local 
authorities—A bstracted from the Elec- 
trical Review (London), March 27. 
< 
Gasolene-Electric Systems for Heavy 
Vehicles. 

Gasolene omnibuses have been operated 
in London, England, for some time past, 
but, it is said, not profitably. In a paper 
read recently before the Society of Road 
Traction Engineers, P. F. Smith and 
W. A. Stevens analyzed the condition of 
this traffic and attributed its non-success 
to the inefficiency and cost of up-keep of 
the driving machinery. An analysis of 
the working. costs of these gasolene om- 
nibuses showed that the total cost was 
23.874 cents a car-mile, the chief items 
being maintenance, which is nearly five 
cents a car-mile; driver’s wages amount- 
ing to 2.6 cents; tires, 3.5 cents; fuel, 
2.65 cents, and garage charges, 4.36 cents. 
These are the averages found after three 
years’ operation. The authors then un- 
dertake to show that by an improved sys- 
tem of driving the expenses can be greatly 
reduced. The type of equipment which 
they suggest is one in which a gasolene 
engine is employed, driving a direct-cur- 
rent generator, which, in turn, drives two 
motors, each of which drives, through a 
specially designed worm gear, one rear 
wheel. The engine is rated at thirty 
horse-power and the generator-is a shunt- 
wound, interpolar machine. The motors 
are series wound. With this arrangement 
no differential gear is necessary and speed 
Variations may be obtained, if desired, by 
series-parallel grouping of the motors. 
This arrangement, however, is employed 
only in exceptional cases. No battery is 
used in the equipment. The speed in 
operation is controlled by varying the 
generator excitation and throttling the 
engine. Under ordinary conditions the 
main circuit is never broken, even at 
Stopping. Before starting, unless the 
grade be very steep, the controller is put 
into the parallel notch with the engine 
running slowly and the generator field 
reduced. The brakes are released and the 
engine is accelerated by opening the 
throttle, so that the voltage of the dynamo 
rises. The field switch is gradually 
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moved over to raise the voltage as the 
vehicle gains speed. The running speed 
is then controlled by the throttle. An 
equipment of this kind has been in opera- 
tion for several weeks and has run about 
6,000 miles in ordinary service. Its per- 
formance is said to have been satisfactory. 
In discussing the conditions under which 
the gasolenc-electric system should pro- 
duce the greatest efficiency it is pointed 
out that if the engine had the character- 
istics of the steam engine, without its 


disadvantages, giving a heavy torque at 


low speeds and a small torque at high 
speeds, or if a highly efficient universal 
gear of low first cost and low cost of up- 
keep could be produced, there would be 
no excuse for emploving the gasolene- 
electric system; but in the absence of 
these two conditions, the continuous-cur- 
rent gasolene-electric system proposed, 
with a suitable gear as the final transmis- 
sion, is thought to be the nearest ap- 
proach to the ideal at present attained. 
renerally speaking, the electrical trans- 
mission should be so designed that by its 
characteristics the lack of flexibility of 
the gasolene engine is corrected and the 
necessity for a clutch and differential 
goar is avoided. The dynamo must run 
absolutely sparklessly under all conditions, 
and its characteristic must be such that 
it will develop approximately constant 
power independently of its speed, the 
voltage and current varying in inverse 
ratio. To this end the dynamo is de- 
signed with a falling characteristic similar 
to that of a shunt-wound generator. The 
commutating poles provide the necessary 
commutating field, which prevents spark- 
ing. The best gear ratios for the motors 
have been decided to be 12 to 1 for 
country work and 16 to 1 for slow 
speed in cities. With the latter ratio the 
efficiency of transmission in a van weigh- 
ing, loaded, seven tons, on a grade of 
1 in 12, is seventy per cent. This 
includes all electrical losses and allows 
ten per cent for gear losses. With a ratio 
of 12 to 1, the efficiency of trans- 
mission is found to be sixty-seven per 
cent under similar conditions. Under 
average conditions the average efficiency 
would be over seventy per cent. The ad- 
vantages of this system, in addition to 
those mentioned, are the reduction in the 
night staff at the garage, a considerable 
reduction in the maintenance cost, and an 
increase in the mileage of each vehicle. 
It is thought that each can easily make 
40,000 miles a year. An estimate of the 
cost of operation, based upon the regular 
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running of the equipment mentioned 
above, shows that the total cost per car- 
mile for the electric system would be 
18.362 cents. This allows 3.61 cents for 
depreciation, interest, etc., and two cents 
for maintenance. The wages and garage 
charges are put at the same figure as for 
the gear-driven vehicle.—Abstracted from 
Klectrical Engineering (London). 
< 


The Penetrating Radiation. 

The question whether the penetrating 
radiation of the air may not arise from 
active material in the air itself, rather 
than in the ground, is answered here by 
A. N. Eve. Unless the earth’s supply of 
active matter is augmented from without, 
or unless it arises in a manner at present 
unknown, the question may be negatived 
and a numerical answer given with some 
approach to accuracy. Strutt has found 
3 X 10-1? grammes of radium as the aver- 
age amount present in one cubic centi- 
metre of soil. Eve himself found 10-*° 
grammes of radium to be a measure of the 
amount of radium emanation present in 
a cubic centimetre of the atmosphere. 
These quantities are nearly proportional 
to the amounts of radium C produced 
for each cubic centimetre in earth and 
in air. The ratio is 30,000 to 1. 
McClelland and Wigger have found that 
the coefficients of absorption of the pene- 
trating rays are proportional to the 
densities of their absorbers, so that the 
absorption of these rays from radium C 
by soil and by air are as their densities, 
about 2,000 to 1. It has also been 
proved that the penctrating radiations 
from earth and air are proportional to 
the ratios of the quantities of radium 
present to the coefficients of absorption. 
Hence, the penetrating radiations from 
the radium C in the ground, and from 
that in the air, are in the ratio of the 
two ratios mentioned above, namely, 15 
to 1. Moreover, radium C is carried 
earthward by falling snow and dust and 
by the potential difference in the at- 
mosphere, thus increasing the amount on 
the surface of the earth and diminishing 
that in the air. Hence, it may be con- 
cluded that in most localities the pene- 
trating radiation, due to active matter in 
the air, is less than one-fifteenth of that 
due to active matter in the earth. The 
effect of the emanation due to thorium, 
on account of the rapid decay of this 
material and its poor chance of escaping 
from the soil, will doubtless show a still 
greater disparity.—Abstracted from Na- 
dure (London), March 26. 
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Hoyt Electrical Instruments. 


The accompanying illustrations show 
two electrical instruments which have 
been placed on the market by the Hoyt 
Electrical Instrument Works, of Pena- 
cook, N. H. These instruments are adapt- 
ed particularly to the testing of ignition 
batteries for gasolene vehicles, although 


Fie. 1. —Hoyt VOLT-AMMETER FOR TESrING 
IGNITION BATTERIES. 


the company manufactures: similar instru- 
ments for the testing of battery-charging 
outfits and other high-grade instruments 
for central station purposes, both in the 
switchboard and portable types. Fig. 1 
‘shows a volt-ammeter for testing. ignition 
batteries., - This is constructed on the 
‘D’Arsonval principle, the coils and parts 
being so proportioned and ‘designe al as to 
take an inappreciable, current from the 
batteries and effect no deterioration even 
when left constantly in circuit. Fig. 2 
shows a portable volt-ammeter which has 
been very recently developed by the com- 
pany. This instrument is encased entirely 
in metal, is finished in gun- -metal, and the 
carrying case is seal leather provided with 
a shoulder strap. The carrying case is 
provided with a window, so that readings 
may be taken without removing the in- 
strument from the case. The use of these 
instruments eliminates a great many of 
the uncertainties which obtain in the oper- 
ation of ignition systems. The operator 
very readily becomes acquainted with the 
characteristics of his apparatus, and in 
almost all cases can determine where the 
fault lies without subjecting the entire 
system to overhauling. | 

The Hoyt Electrical Instrument Works 
was established in 1904. by Dr. A. H. 
Hoyt, who was instrumental in establish- 
ing the Whitney Electrical Instrument 
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Company in 1891, being its first executive 
up to 1903, when the property was de- 
stroyed by fire and a reorganization of 
the company effected. He was associated 
with the new owners of the Whitney com- 
pany from 1903 until 1904, when he 
resigned to establish the present enter- 
prise. He has made a close study of the 
design and construction of electrical 
measuring instruments since 1889, and 
is the inventor of the well-known line of 
dynamometer type ammeters and watt- 
meters which bear his name. He became 
interested in the automobile industry in 


1898, and has been an ardent motorist 
ever since. 


He has designed and built a 
number of machines, and no one realized 


better than himself the inadequacy of the 


means afforded -motorists for testing the 
ignition system of a gasolene car. He 


Tealized that no matter how perfect a 
system ‘of ignition might be, it could not 
remain so as long as the operator was 


‘obliged to operate it by guesswork, and 
so he early turned his attention to design- 
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Fic. 2.—Hovt POCKET VOLTMETER FOR TESTING IGNITION BATTERIES. 


ing a line of instruments which could be 


offered at a reasonable price and which 
would, at the same time, be sufticiently 


compact to permit of use on the dashboard 
of a gasolene machine. 

Dr. Hoyt has been ably assisted by 
J. A. Massie, superintendent of the Hoyt 
Electrical Instrument Works, in the de- 
velopment of these instruments. Mr. 
Massie’s early training was secured in the 
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railway field, and he entered the employ 
of the Whitney Electrical Instrument 
Company in 1892. From 1896 until 1899 
his work lay largely with marketing the 
product, and from 1899 to 1903 he filled 
the position of superintendent. From 
1903 to 1906 he was secretary with the 
Whitney Electrical Instrument Company, 
and from 1904 he also filled the position 
of manager of the Penacook factory. In 
April, 1907, he became associated with 
Dr. Hoyt in the. Hoyt Electrical Instru- 
ment Works. 
— —<@—____ 
Receiver for Consumers’ Elec- 
tric Company, of New 
Orleans. 

Samuel Insull, president of the Com- 
monwealth Edison Company, Chicago, has 
been named as receiver for the Consumers’ 
Electric Company, of New Orleans, La. 
The company has a capital stock, bonds 
and other obligations aggregating about 
$2,500,000. The receivership was asked 


? 


for by the National Conduit and Cable 
Company, holder of $1,500,000 first-mort- 
gage bonds of the Consumers’ company. 
The petition for receivership declared that 
the company had defaulted in payment of 
interest due on the bonds, but the amount 
was not stated. 

The Consumers’ Electric Company iš 
one of the two companies supplying elec- 
tric light and power in New Orleans. 
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A New Barr Electric Flat-Iron. 

The Barr Electric Heating Company, 
Cleveland, Ohio, has placed on the mar- 
ket a new electric flat-iron which embodies 
a number of important features that make 
it peculiarly available for meeting the 
demands of various classes of operators. 
This iron is the result of a large manu- 
facturing experience and a close study of 
the requirements of the operator and the 
demands of the trade. 

Careful, and exhaustive tests indicate 
that this iron will meet every requirement. 


ELEMENTS OF Barr ELECTRIC FLA1-] RON. 


The company has gone to great expense 
in making special machines for the man- 
ufacture of the heating unit. The object 
was not only to reduce the cost, but to 
insure uniformity of workmanship, and 
the company can therefore guarantee that 
if one heater stands the test, all will, be- 
cause they are all made exactly alike. 
Under endurance tests the heating units 
have not yet been broken down. The re- 
sistance material is not wire, and will not 
corrode or disintegrate. 

One of the difficulties with which deal- 
ers have had to contend in distributing 


New Barr Exvecrric FLAT-IRON. 


fat-irons is due to the different Ways in 
which several operators handle their work. 
One operator might iron very fast and the 
other slowly. Some operators ifon clothes 
while wet, while others iron clothes when 
they are almost dry. If the fast worker 
should also desire to iron the clothes wet, 
he would require an iron generating much 
more heat than would the slow worker 
ironing dry clothes. It was decided that 
the best way to overcome this trouble was 
to design an iron so that the heating unit 
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could be easily removed by simply loosen- 
ing one screw. This screw is placed in the 
centre of the top of the iron. By giving 
it a few turns backward the heating unit 
can be drawn out by pulling on the ter- 
minal posts. The unit slides out easily, 
and there are no electrical connections to 
make. By this arrangement a unit gen- 
erating more or less heat, as required, can 
be substituted by the operator, thus re- 
lieving the dealer of this annoyance. This 
feature is expected to prove one of the 
most valuable features of the new iron. 
The contacts and contact plug are large 
and strong, and the conductor cord is 
knotted inside the plug, so that pulling 
on the cord will not sever the electrical 


econnection. 


The iron is furnished complete with six 
feet of conductor cord, plugs, and an ap- 
proved heat-resisting stand. The resist- 
ance unit is guaranteed by the manufac- 
turer for one year, with no restrictions. 

The Barr Electric Heating Company is 
a new company, and is not connected in 
any way with the W. J. Barr Electric 
Manufacturing Company, of Cleveland. 
The manufacture of the new iron is under 
the personal supervision of W. J. Barr. 
A. F. Brown is eastern representative of 
the company, with offices at 120 Liberty 
street, New York city. 

— 0 
Lighting and Traction Con- 
ditions in the West. 

Representatives and correspondents of 
Npencer Trask & Company, the bankers 
controlling large holdings in central sta- 
tion and street railway properties, have 
recently returned from a trip of inspection 
of the properties of the Milwaukee Klec- 
trie Railway and Light Company, the 
Milwaukee Light, Heat and Traction 
Company, the Detroit Edison Company 
and the Cleveland Electric Mluminatine 
Company. The following statement has 
heen given out: | 

“In cach case the party was greatly im- 
pressed with the excellent condition of the 
plants and the broad and comprehensive 
plans on which the construction has keen 
carricd out. With every degree of con- 
servatism, the various companies are plan- 
ning additions and improvements to pro- 
vide for the increased requirements which 
are already evidenced, and which may rea- 
sonably be expected to be upon a con- 
stantly increasing scale. 

“The general business conditions in 
Milwaukee, Detroit and Cleveland were 
found to be those of quiet confidence that 
after the Presidential election the volume 
will be gradually restored to normal pro- 


625 


portions. -In the meantime operations are 
being curtailed, thus avoiding any danger 
of overproduction, which must have the 


- ultimate effect of bringing about a more 


rapid recovery than would be otherwise 
possible. 

“In the investment field there seems to 
be an abundance of funds awaiting in- 
vestment in the best class of securities of 
sound properties, but owing to the recent 
panic individual investors are evidently, 
and quite naturally, more determined 
than ever to place their funds only in 
securities combining safety of principal 
and interest and promising reasonably 
large appreciation in value. It is not un- 
likely, therefore, that this feeling will 
have its effect on local legislation pending 
the country over, making it apparent that 
in order to raise the necessary cash to 
provide ample facilities for the conveni- 
ence and comfort of the public, the laws 
governing utility corporations must not be 
burdensome, but reasonably fair to both 
the corporations and the public.” 


—___-@--—_. 


Interborough’s $55,000,000 
Mortgage Approved. 

The Publie Service Commission of the 
First District, state of New York, has 
approved the application of the Interbor- 
ough Rapid ‘Transit Company to execute 
a mortgage of $55,000,000 on its prop- 
erty to secure an immediate issue of $30,- 
000,000 bonds for refunding its indebted- 
ness. The Interborough company has 
informed the commission that a contract 
has been signed for the reconstruction of 
the tracks in the Manhattan subway from 
Ninety-sixth street to One Hundred and 
Third street. North of Ninety-sixth street 
there are only three tracks to the junction 
at One Hundred and Third street, where 
the subway branches to the east and west. 
Phe addition of a fourth track will facili- 
tate the movement and switching of trains. 
The cost of the improvement will be about 
$850,000, 

———_~-@}oe—__—__ 


Grand Rapids Electricai 
Show. 

An electrical exposition will be held 
from May 11 to May 16 by the Grand 
Rapids Electrical Show Association, which 
has been formed at Grand Rapids, Mich. 
The secretary of the association, W. J. 
Fenton, is in charge of the preparations. 
Fifteen thousand square feet of space is 
available for the show in the Waters 
Building. The Grand Rapids-Muskegon 
Power Company will occupy 1,000 square 
feet of exhibit space, and a number of 
other large allotments have already been 
made. 
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United States Civil Service 
Examinations. 


The United States Civil Service Com- 
mission announces an examination on 
May 6 to secure eligibles from which to 
make certification to fill a position of 
assistant engineer, $900 per annum, office 
of the Attorney-General, Washington, 
D. C., and a vacancy in the position of 
engineer, $1,020 per annum, Freedmen’s 
Hospital, Washington, D. C., as well as 
vacancies requiring similar qualifications 
as they may occur. Applicants who have 
had experience in plumbing should so 
state in their applications, as such experi- 
ence is required for the position in Freed- 
men’s Hospital. 

An examination will also be held on 
May 6 to secure eligibles from which to 
make certification to fill a vacancy in the 
position of switchboard attendant, $900 
per annum, United States Military Acad- 
emy, West Point, N. Y., and vacancies 
requiring similar qualifications as they 
may occur in any branch of the service. 
Applicants for this examination should be 
practical electricians. The age limit is 
. twenty years or over on the date of the 
examination, and the examination is open 
to all citizens of the United States. Ap- 
plicants should at once apply for applica- 
tion form 1,093. 
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Hadaway Heating Apparatus 
for Bookbinders. 

Electric heat in the bookbindery pre- 
sents decided advantages over gas. Being 
absolutely clean, it prevents spoilage, and, 
being more efficient, reliable and conve- 
nient, it enables the workman to devote 
more attention to his work and to get 
better results. 

One of the most successful of the elec- 
trical devices now manufactured for the 
bookbinder is the Hadaway hand-tool 
heater. It consists of an electrically 
heated plate surrounded by a platform of 
heavy wire fabric. It is large enough to 
heat a number of tools at a time, and the 
platform provides a suitable support for 
the handles of the tools being heated, and 
a convenient place to cool off the tools 
that have been used. This method of 
heating the tools is expedient and satis- 
factory, permitting great freedom to the 
workman, and enabling him to maintain 
the exact temperature required. The sim- 
plicity of the device is shown by the ac- 
companying illustration. 

Two other electrically heated devices 
that are rapidly gaining favor with book- 
binders, illustrated herewith, are the 
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stamping press and the glue-pot. The 
finer sort of work that the binder has to 
do requires great cleanliness to make it 
profitable, while edition and pamphlet 
work require despatch. These electrical 
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The design of the stamping press head 
is such that the heater and its insulation 
is entirely protected from the direct press- 
ure, the head being practically a solid 
block of iron. 


This form of construction 


HADAWAY ELECTRICAL HEATER FOR BOOKBINDERS’ TOOLS. 


devices fulfil both requirements. They 
are always ready for service and always 
maintain a uniform temperature, so that 
no delay need ever be experienced. 


is very rigid and the head has no tend- 
ency to give and reduce the pressure. The 
heating element is divided into sections, 
permitting the heat tọ be localized in the 


? PPA 24 


HADAWAY ELECTRICALLY HEATED STAMPING PRESS AND GLUE-POT. 


The glue-pot is provided with a patent 
water-circuiating device that brings the 
glue up to the proper temperature in much 
less time than would be otherwise re- 
quired, and with a cutout which reduces 
the current sc that just enough is used to 
keep the glue at a fixed temperature. 


centre or in the ends, or to apread over the 
entire head, as desired. 

These devices are manufactured by the 
Hadaway Electrical Heating and Engi- 
neering Company and sold by the West- 
inghouse Electric and Manufacturing 
Company. 
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Meeting of the Pittsburg 
Section of the American 
Institute of Electrical Engi- 
neers. 

The April meeting of the Pittsburg 
section of the American Institute of 
Electrical Engineers was held in the lec- 
ture hall of the Carnegie Institute. 
Twenty-eight members attended the usual 
informal dinner at the University Club 
immediately preceding the meeting. The 
general subject of the meeting was “The 
Application of Motors to Rolling-Mill 
Work.” 

James Farrington, electrical superin- 
tendent of La Belle Iron Works, gave 
the principal paper of the evening on 
“The Relative Advantages of Various 
Methods of Operating Reversing Mill 
Tables.” Mr. Farrington gave complete 
figures of the amount of power and the 
speeds required at all parts of various re- 
versing mill tables, the weights and iner- 
tia of the various rolls, ingots, ete. He 
compared motors with various gear ratios 
and tandem arrangement. In summing 
up the question, it seems that if the num- 
ber of accelerations or reversals be in- 
creased and the running time in a cycle 
be decreased, the smaller gear ratio will 
require less power or kilowatt-hours. 

Comparing the results of a test on the 
1%8-inch plate mill at Homestead with 
a test on the eighty-four-inch plate mill 
of La Belle Iron Works at Steubenville, 
we have the following: 


128-Inch Mill, 84-Inch Mill, 
Gear ratio...... 1 to 10 1 to 2 
One 15 HE Two 50-H -P 
(0) . 
Total inertia of i E 
rollers ....... 5,000 lbs. 4,450 lbs. 
Total inertia of 
Ingot ......., 950 “ 

Total ...... 5,950 lbs. 4,450 lbs. 
Speed of motor. 850 r.p.m 160 
Armature ac- a : moe 

celerating 
Current ,..... 340 am 
Armature run- j d 
ning current.. 80 “ 185 “ 
Square root of 
mean square 
current ...... 147 “ 207 “ 


This shows that the eighty-four-inch 
mill tables require sixty amperes more 
current to operate empty than the 128- 
inch mill, but its peak-loads are smaller. 

W. A. Dick read a paper on “The Ap- 
plication of Motors to Rolling-Mill 
Work.” He made mention of the neccs- 
sity of having rugged motors for this 
work, which are able to stand a high 
temperature without burning out. He 
recommended the open motor for mill 
work when it was possible to place it in 
2 separate room free from mill dust. The 


ELECTRICAL REVIEW 


open motor ventilates better and can be 
cared for more easily. The direct-coupled 
motor to rolls is preferable. The motor 
should have plenty of power, as it is ex- 
pected to turn out more product than the 
steam engine. Over fifty per cent com- 
pounding works out best for mill motors. 

Mr. B. Wiley, of the Westinghouse 
Electric and Manufacturing Company, 
also read a paper on “The Application of 
Motors to Rolling-Mill Work,” and ex- 
plained the necessity of having flywheels 
to take up the sudden strains put upon 
the motors. ‘This applies especially to 
motors for shearing machines. The time 
for performing most of these operations 


. 18 measured in seconds: for instance, the 


period of cutting, two seconds; the period 
between cuts, six seconds. 

W. Edgar Reed, consulting engineer, 
gave an interesting talk on mill motors. 
He stated that even with increased eff- 
ciency of steam engines it does not seem 
possible to bring the cost of power down 
to that of gas-engine power, because using 
the gas in this way will give about two 
and one-half times the power that it would 
if used for firing a boiler and the operat- 
ing of a steam engine. He thought that 
a suitable gas engine could be made or 
would soon be made for reversible work 
and speed regulation to compete with elec- 
tric drive. Reversing coupling employing 
coiling effect of spring was mentioned. 

For reversing steam-engine mills, where 
the head roller can use any desired drafts, 
the engine is built with the hope that it 
will break down the mill—and the mill is 
designed with the hope that it will break 
down the engine, the master mechanic 
always hoping that neither will break. 
The general belief was that electric motors 
built under these conditions would be too 
expensive to use, and that smaller ones 
would be installed which would be blocked 
when heavy drafts were taken, and that 
the motors would burn out. Or the gen- 
eral opinion seemed to be that electrical 
installations would be made with smaller 
motors than steam-driven installations, 
and that the control would allow the elec- 
tric motors to be used in such a way that 
they would be overloaded and burned out, 
until this matter was thoroughly ex- 
plained. 

Slides were explained of the following: 
1,500-horse-power motors at Edgar Thom- 
son Works; connection of these motors to 
rail mills; 4,000-horse-power reversible 
rolling-mill motors; 9,000-horse-power re- 
versible rolling-mill motors; equalizer 
sets; connections, electrical and mechan- 
ical, for the 9,000-horse-power motor to 
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rolls; curves of power required for opera- 
tion of certain reversing mills; curves of 
power required for operation of certain 
continuous mills. 

In the general discussion Mr. Fried- 
laender, of the Duquesne Steel Works, 
stated that they had two motors that had 
been running two and one-half years with- 
out a dollar’s repair. No additional oil 
is required, and the motors look clean and 
new. They are located in separate rooms. 
The motor shaft is very heavy, twenty- 
eight inches in diameter, while the coup- 
ling to the rolls is only seven inches in 
diameter. 

C. T. Henderson, of the Cutler-Ham- 
mer Manufacturing Company, spoke of 
European and American practice for rol- 
ling-mill motors, especially the reversing 
mill. He favored the design of a three- 
high mill, non-reversing. l 

It was mentioned that a mill for the 
Tennessee Coal and Iron Company had 
been built in Wheeling which was so well 
controlled that the ingot could be stopped 
very suddenly and just in the position 
desired. 

a 
Commercial Day Programme, 
National Electric Light 
Association. 

One of the most interesting features of 
the coming convention of the National 
Electric Light Association, which will be 
held at the Auditorium Hotel, Chicago, 
Ill., May 19-22, will be Commercial Day, 
Thursday, May 21. H. J. Gille, of the 
Minneapolis (Minn.) General Electric 
Company, will present a paper entitled 
“Preparation of a Campaign.” This paper 
has been divided into five sub-titles and 
will consider: (a) field work and other 
essentials; (b) analysis of customers’ ac- 
counts; (c) proportion of lamp equivalent 
lost to lamps connected, showing percent- 
age in cities of varying population; (d) 
policy of handling complaints; (e) policy 
of handling collections. 

A selected corps of assistants will help 
Mr. Gille edit and compile the matter for 
this paper. These editors have been se- 
lected from communities where the con- 
ditions vary widely, and the paper will 
be one of the lively issues of a thoroughly- 
alive commercial campaign. 

Louis A. Ferguson, vice-president of 
the Commonwealth Edison Company, Chi- 
cago, has accepted the editorship of one 
of the special features of the Commercial 
Day programme. This will be a paper on 
“The Relation Between the Engineering 
and Commercial Departments.” 
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DOMESTIC AND EXPORT. 

TO COMPLETE FROST LINE—Judge Peter Grosscup, of 
Chicago, Ill, has authorized the issuance by the receivers of the 
Chicago & Milwaukee Electric Railroad Company of $1,000,000 in 
receivers’ certificates in order to enable them.to immediately com- 
plete the road between Chicago and Milwaukee, Wis.. 


FIVE-MILLION-DOLLAR RAILROAD MORTGAGE—The Little 
Rock (Ark.) Railway and Electric Company has filed a mortgage 
executed to the Bank of Commerce and the Trust Company of 
Memphis for $5,000,000. Of this, $2,000,000 is to take up outstand- 
ing bonds and the remainder to provide for future developments. 


MEXICAN ELECTRIC TRAMWAYS COMPANY TO ISSUE 
$15,000,000 OF NEW BONDS—The Mexican Electric Tramways 
Company has concluded an arrangement with the National Trust 
Company, of New York, for issuing new bonds to the amount of 
$15,000,000 gold. Part of the money will be used for the redemption 
of outstanding liabilities, and the rest for the improvement of the 
system. 


CHICAGO TRACTIONS—The board of supervising engineers 
has ordered the Chicago City Railway to spend $2,112,000 on forty- 
three and one-quarter miles of track this year and $316,000 on 
conduit work. Its cars must be taken off Michigan avenue. No 
order regarding new equipment was issued, as it has sufficient. 
The Chicago Railways Company was ordered some time ago to 
spend $2,000,000 this year, largely for new equipment, and another 
order will issue covering track construction work. 


UNITED RAILWAYS INVESTMENT COMPANY—The United 
Railways Investment Company announces that the entire issue of 
$3,500,000 six per cent serial notes of 1908 has been subscribed. 
This issue of notes is for the purpose of providing means to enable 
the United Railways Investment Company to acquire, at par, 
$3,500,000 of the first preferred seven per cent stock of the United 
Railroads of San Francisco, being the balance of $5,000,000 author- 
ized issue of that stock, of which $1,500,000 was acquired in 1907 
by the United Railways Investment Company. The United Rail- 
roads of San Francisco report gross earnings for March $558,524 
approximate, which compares with $537,700 for March of last year, 
showing an increase of 3.87 per cent. 


THE WHITNEY COMPANY—The bondholders’ meeting, called 
to consider the plan of A. O. Brown & Company, for a reorganiza- 
tion of the Whitney Company, which has been developing a large 
water power on the Yadkin River, North Carolina, has been post- 
poned indefinitely. The new financial plan involves the formation 
of a new corporation, which is to issue $5,000,000 five per cent first 
mortgage twenty-year construction bonds; $5,000,000 of seven per 
cent non-cumulative preferred stock, and $5,000,000 common stock. 
Present holders of the company’s bonds are asked to surrender 
them at fifty per cent of par, for income bonds. The Whitney 
Company was placed in receivers’ hands on February 3, John S. 
Henderson, of Salisbury, being named as receiver. On April 4 
Charles W. Smith, of Granite Falls, N. C., was appointed co-receiver. 


NEW MANUFACTURING COMPANIES. 


CHICAGO, ILL.—The Jove Manufacturing Company has been 
incorporated to manufacture electrical devices, with a capital of 
$5,000. The incorporators are: Percy Saylor, Allen H. Pratt and 


H. D. Payne. 


TRENTON, N. J.—The Lutz-Lockwood Manufacturing Company 
has been incorporated to manufacture and deal in electric batteries, 
supplies, motors, vehicles, machinery, etc., with a capital of $100,- 
000. The incorporators are: R. M. Barwise, W. Dodd, C. W. Low, 


Roselle. 


the coming season. 


TELEPHONE AND TELEGRAPH. 


BATAVIA, N. Y.—The Bell Telephone Company has placed in 
operation its new exchange building. The exchange has a capacity 
of 5,500 lines. 


NASHVILLE, ILL.—The New Minden Mutual Telephone has 
made arrangements to connect its line with the Washington County 
Mutual Company. 


ROCHESTER, N. Y.—The Bell Telephone Company has awarded 
to Gorsline & Swan a contract for the construction of its new 
Genesee exchange. The building will cost $15,000. 


TECUMSEH, NEB.—A new telephone company has been organ- 
ized at Cook, in the northern part of this county. The officers are: 
President, J. E. Proffitt; secretary, G. R. Dorsch; treasurer, S. B. 
Wilson. Directors: G. C. Betzelberger, C. A. Nelson, Joseph H. 
Whitham, G. H. Fisher, Guy Hall, J. E. Proffitt, Jacob Oetkin, S. B. 
Wilson and G. R. Dorsch. 


HUNTINGDON, TENN.—A charter has been granted to the 
McKenzie Home Telephone Company at that place, the company 
being capitalized at $1,500. The incorporators are: R. J. Parnel, 
H. L. Sexton, J. C. Blackburn, B. C. Manley and J. E. Mosely. 
The promoters will put in a system to connect with independent 
lines at Trezevant, Gleason, Atwood and other places. They have 
an assurance of about 200 subscribers in McKenzie. The system 
will be in operation some time in April. 


SPENCERPORT, N. Y.—The directors of the Ogden Telephone 
Company and representatives of the Inter-Ocean Telephone Com- 
pany, of Buffalo, held a meeting on April 4 at which a contract was 
drawn up and signed, according to the conditions of which the Inter- 
Ocean Telephone Company is to build and equip a new telephone 
line for the sum of $16,000. The line is to be completed by July 4, 


1908. The contract calls for 400 telephones and two exchanges, 
one in this village and one at Adams Basin. Work has been com- 
menced. 


NEWARK, OHIO—At a meeting of the directors of the Newark 
Telephone Company it was voted to retire $5,000 of the bond issue, 
to pay the regular semi-annual interest on the bonds of three per 
cent and to declare the regular quarterly dividend on the common 
stock of two per cent. The report for the first two months of this 
year showed an increase over the first two months of 1907 of $1,200 
in the gross earnings, with an increase of only $100 in the ex- 
penses. The affairs of the company were shown to be in a very 
flourishing condition. Considerable work is being planned for 


OBITUARY NOTE. 


MR. ALBERT K. HISCOCK, treasurer of the Auburn & Syracuse, 
Rochester, Syracuse & Eastern, Syracuse, Lake Shore & Northern, 
and Syracuse & South Bay electric lines, and managing director 
of the Auburn & Northern Electric Railroad Company and the 
Oswego Traction Company, died at his home in Syracuse, N. Y. 
on April 7. Several weeks ago he submitted to an operation for 
stomach trouble. Mr. Hiscock was president of the State Bank of 
Syracuse, and was also a director in a number of construction com 
panies building trolley roads, and other transportation companies. 


EDUCATIONAL NOTE. 


THE HEBREW TECHNICAL INSTITUTE—The annual report 
and catalogue of the Hebrew Technical Institute, New York city, 
for 1908, have been published. These books form very interesting 
reading and give a complete listing of the graduates of the day and 
evening schools. 
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April 18, 1908 


ELECTRIC RAILWAYS. 
NAZARETH, PA.—The Allen Street Railway Company has 
been granted a franchise by the town. 


PAVILION, N. Y.—The commissioner of highways has granted the 


Rochester, Scottsville & Caledonia Electric Railway the right to 


cross certain highways in Pavilion. 


ELLICOTTVILLE, N. Y.—A trolley line from Ellicottville to 
East Otto, it is said, will be built this spring. The right of way 
and a subscription of $15,000, which was required by the promoters, 
have been secured. 


DETROIT, MICH.—Projectors of the Detroit & Adrian Electric 
Railway held a conference recently with the board of commerce 
transportation committee, and say they expect to have construction 
well under way this summer. 


JACKSONVILLE, TEX.—At a special meeting of the city council 
a franchise was granted over and through the streets of Jackson- 
ville for the electric interurban railroad now being promoted by 
H. L. Norton, of Boston, Mass. 


ST. JOSEPH, MO.—The St. Joseph Railway, Light, Heat and 
Power Company will expend about $50,000 this year in enlarging 
the capacity of its power plant at Main and Felix streets. Two 
boilers will be added, making ten in all. 


EASTON, PA.—Philadelphia capitalists are said to be endeavor- 
ing to secure control of the Northampton Traction Company, which 
has lines running from Easton to Bangor and Nazareth. The 
scheme is to extend the line to Delaware Water Gap. 


BROOKINGS, S. D.—The officers of the company which was 
organized to construct an electric railroad from Brookings to Sioux 
Falls are making active preparations to resume the work of con- 
struction. In the near future the work of grading and rai] laying 
will be resumed. 


WEST CHESTER, PA.—A corps of surveyors is at work on the 
new trolley line from West Chester to Wilmington. Arrange- 
ments have been made for the increase of the capital stock from 
$254,000 to $500,000, for the increase of the indebtedness, and for 
other details of the business. 


JOLIET, ILL.—The Joliet & Southern Traction Company, now 
running from Joliet to New Lenox, has completed a deal for 
financing an extension of the system to Blue Island at a cost of 
$500,000. There it will connect with a Chicago line. The extension 
will be completed within a year. 


FAIRMONT, VA.—Surveys for the extension of the Fairmont & 
Clarksburg Traction Company’s trolley system from Grasselli to 
Bridgeport, are being made. Definite plans for the construction of 
the line have not yet been made by the company, but it is believed 
the work will be started at an early date. 


BROOKLYN, N. Y.—Work has been begun on the Jaying of the 
third rail for the extension of the electric service of the Long 
Island Railroad from Belmont Park to Hempstead. It is expected 
to complete it by May 15, in time for the opening of the Brooklyn 
subway extension to Flatbush avenue. The cost of the entire work 
will be $90,000. 


PADUCAH, KY.—The Royal Investment Company, of Minneap- 
olis, has closed a deal with the Kentucky & Ohio River Interurban 
Railway Company, of this city, to construct fifty miles of electric 
railway, connecting Cairo, Ill, and Paducah; also purchasing 
$1,000,000 of first mortgage bonds. This insures two interurban lines 
for Paducah. The other is to be built to Mayfield. 


CHICAGO, ILL.—The Calumet & South Chicago Railway Com- 
pany, with a nominal capitalization of $1,000, has been incorporated 
at Springfield. The new company is planned to take over the 
properties of the Calumet Electric and the South Chicago City 
Railway companies, which are to be combined under the terms of 
the franchise granted by the Chicago city council. 


SPRINGFIELD, ILL.—It is announced by A. N. Fisher that the 
Pana-Mattoon-Hillsboro Electric Railroad will be built this summer. 
The proposed line will tap a rich country. It will also act as a 
connecting link in the line from Indianapolis to St. Louis, which 
is under consideration, connecting at Mattoon with the Charleston 
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line. A new line from Charleston to Terré Haute will complete 
the Nnk. 


OMAHA, NEB.—The stockholders and directors of the Omaha- 
Hastings electric line have elected the following officers: T. E. 
Schaaf, of Lincoln, president; A. Texter, David City, vice-president; 
C. Deeter, Omaha, secretary; E. Long, David City, treasurer. 
Directors: E. Long, A. Texter, David City; B. F. McDaniel, Trum- 
bull; T. E. Schaaf, Lincoln; H. Fricke, Osceola; F. Helm, Omaha; 
J. H. Rodgers, Hastings. 


MUSKOGEE, OKLA.—A company has been formed here for the 
purpose of building an electric line from Muskogee to Clarksville, 
Coweta, Browen Arrow and Tulsa, a distance of fifty-four miles. 
The idea is to open up one of the richest grain, cotton and truck 
growing sections in the state. The line will be designed for freight 
as well as passenger service. It would cross the Arkansas River 
bridge at Clarksville, and extend up the north side of the river. 


CINCINNATI, OHIO—At the annual meeting of the stockholders 
of the Cincinnati, Newport & Covington Light and Traction Com- 
pany, which is a New Jersey corporation, held at Newark, N. J., 
these directors were elected: C. M. Thurnauer, J. C. Ernst, Julius 
Fleischmann, J. M. Hutton, Joseph S. Trevor, R. W. Neff, C. P. 
Garvey and T. S. Hamilton, of Cincinnati, and Randolph Rodman, 
of Newark. Messrs. Neff, Garvey and Hamilton are new members 
of the board. 


ST. LOUIS, MO.—The St. Louis, Troy & Eastern Railroad, a 
steam line running into East St. Louis from the Madison County 
coal fields, will, it is announced, either be converted into an electric 
line or equipped with motor-cars this summer. E. H. Conrades 
is authority for this statement. The Troy & Eastern hauls into 
East St. Louis a daily average of 5,000 tons. The road reaches 
several towns, among them Maryville and Troy, which would pro- 
vide a good passenger business. 


LITTLE ROCK, ARK.—The organization of the Little Rock-Pine 
Bluff Traction Company, which was chartered some time ago with 
a nominal capital stock of $50,000, has been perfected. W. F. 
Campbell has been elected president and the work of securing 
right of way will be actively pushed. About one-half of the right 
of way needed has been obtained. The route of the road will be 
along the south bank of the Arkansas River for a considerable 
portion of the distance between the two points. 


PLYMOUTH, MASS.—At a meeting of the stockholders of the 
Plymouth, Carver & Wareham Street Railway Company it was 
voted to dissolve the affairs of the company, pay its debts and 
distribute the remaining capital to the stockholders. The com- 
pany was organized in December, 1903, for the purpose of con- 
structing a street railway from Plymouth through Carver to Tre- 
mont and Wareham. The company was capitalized at $45,000. It 
is stated that the constantly increasing prices of material brought 
the cost of construction considerably above the available capital. 
The stockholders will receive seventy-five per cent of the value of 
their stock. 


RICHMOND, VA.—An electric line, running from Fulton to War- 
wick Park by way of Chatsworth, along the route of the old Os- 
borne Turnpike, in Henrico County, will, it is announced, aoon be 
in course of construction, backed by northern capital. Colonel C. 
P. E. Burgwyn, engineer of the proposed electric line, says: “The 
line will cost about $100,000. The company organized to operate the 
new electric line holds a charter from the state legislature of 1902 
under the name of the Southern-Richmond Railway Company.” It 
is believed that Colonel Burgwyn and his associates will secure a 
new charter similar to the old and push the work of construc- 
tion as soon as right of way is secured. 


_ JACKSON, MISS.—A plan is on foot in Copiah County to con- 
struct an interurban railway system in the form of a loop connect- 
ing the towns of Hazelhurst, Brown’s Wells, Barlow and Dentville. 
The chief promoter of the enterprise is J. W. Abernathy, who states 
that he has a single-rail system, covered by patents, that will prove 
thoroughly practicable in working operation, and as a proof of his 
belief, he is willing to furnish one-third of the necessary capital. 
It is estimated that the construction of the line would cost about 
$3,000 per mile, the road to be about forty miles in length. The 
project was discussed rather extensively three_years ago, but did 
not develop into the organization of a company for the purpose. 
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| NEW INCORPORATIONS. 
DETROIT, MICH.—Rae Electrical Company. $50,000. 


` LANSING, MICH.—North Burns Telephone Company. $10,000. 


MADISON, WIS.—Viroqua Electric Light Association. $25,000. 
Incorporators: Albion and William F. Lindemann, Viroqua. 
BUFFALO, N. Y.—Riley Electrical Company. $20,000. Di- 


rectors: Denis A. Whitney, Philip M. Riley and Albert M. Holland. 

PIGEON, WIS.—Pigeon Valley Farmers’ Telephone Company. 
$10,000. Incorporators: S. D. Simrod, J. J. Staff and A. N. Ander- 
sen. 


HARRISBURG, PA.—North Lebanon Electric Light and Power 


Company; $5,000. Bunker Hill Electric Light and Power Com- 
pany; $5,000. 
BOISE, IDA.—Rathdrum Electrical Company of Rathdrum, 


Kootenai County. Ansel 


Samuel Young. 


LOS ANGELES, CAL.—Standard Gas and Electric Company, 
Los Angeles. $50,000. Incorporators: Walter S. Cramp, Horace 
Slater, R. J. Dunn. 


ALBANY, N. Y.—The Chateaugay Telephone Company, Chateau- 
gay, Franklin County. $2,000. Directors: M. J. McCoy, C. H. 
Keefe, J. G. Wills, Chateaugay. 


LITTLE ROCK, ARK.—Winslow Telephone and Electric Com- 
pany. $10,000. George A. Yoes, president; O. M. Whitsey, vice- 
president, and George A. Winn, secretary-treasurer. 


DOVER, DEL.—The Elk River Heat, Light and Power Company, 
Newark. $100,000. Incorporators: S. M. Donnell, Newark, Del.; 
E. W. Meloney, Arondale, Pa.; B. F. Groff, Lancaster, Pa. 


BERNESVILLE, MINN.—Buffalo River Telephone Company, 
Moorhead. $10,000. Officers elected: President, Jorgen Jensen; 
vice-president, Gustav O. Lee; secretary, C. Grover; treasurer, 
Theodore Skreil. 


GUTHRIE, OKLA.—Oklahoma-Shawnee Interurban Company, 
Oklahoma City. $300,000. Incorporators: W. H. Wyatt, A. M. 
Spencer, Stephen Brown, Joseph Brown and J. A. Stevenson, all 
of Oklahoma City. 


SALINA, CAL.—Gonzales Electric Company, Gonzales. $75,000. 
To carry on a general light, heat and power business. Directors: 
E. Johnson, of Oakland; H. M. Pitman, of Calistoga, and M. C. 
Clark, of Gonzales. 


HOUSTON, TEX.—Brenham & Long Point Telephone Company. 
To build a line from Brenham to Long Point and from there to 
Burton and to Gay Hill. $2,000. Officers: A. Kamarer, president; 
E. H. Kelm, secretary, and Otto F. Kieke, treasurer. 


ALBANY, N. Y.—Orange & Cronomer Lakes Power and Electric 
Company. $100,000. Directors: A. H. Ferber, Stapleton, S. I.; 
Emily T. Henning and Mertie C. Krug, of New York. To perfect 
an electric light plant, using water of the Plattekill for power. 


PORTLAND, ME.—Ebersole Construction Company. Organized 
at Portland for the purpose of constructing, operating and main- 
taining telegraph and telephone lines, and for other purposes. 
$200,000. President and treasurer, Frank E. Ebersole, of Portland. 


AUGUSTA, ME.—New York & Ontario Power Company. Organ- 
ized at Kittery for the purpose of dealing in stocks, bonds and 
mortgages and for other purposes. $1,500,000. Officers: President, 
Horace Mitchell, of Kittery; treasurer, S. J. Morrison, of Ports- 
mouth, N. H. 


SPRINGFIELD, ILL.—Illinois Inland Traction Company. To 
build a traction line from Chicago to Kankakee. $100,000. Incor- 
porators: Carey W. Rhodes, Elmer Schlesinger and Edwin D. 
Lawlor, of Chicago; Edward Doepp, of Blue Island, and Hal C. 
Bangs, of Glencoe. 


' RALEIGH, N. C.—Leaksville Light, Power and Milling Company, 
Leaksville, Rockingham County. Purpose: Operation of lighting 
plants, electrical engineering, furnishing electric power and oper- 
ation of flouring and grist mills. $125,000 authorized and $10,000 
subscribed by E. B., J. B. and J. C. King. 


$10,000. Incorporators: O. Skinner, 
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BOZEMAN, MONT.—Gailatin Valley Electric Railway. To con- 
struct thirty miles of rural trolley lines through Gallatin Valley, 
the first rural trolley line in Montana. The company gets a bonus 
of $100,000. Incorporators: W. H. Winfree, an attorney of Spokane, 
and Hartman Brothers, attorneys of Bozeman. 


ALBANY, N. Y.—The Wallkill River Company, of the village of 
Walden. To sell and lease lands, water and water rights and to 
construct, maintain and operate dams; power plants, etc. $250,000. 
Directors: A. J. Fowler, of Walden and Newburgh, and C. B. Fuller, 
J. E. Fuller, Walter Greer and G. B. Townsend, of New York city. 


HARRISBURG, PA.—Ellwood City & Wurtemburg Electric Rail- 
way Company. To construct a three-mile line from Ellwood City to 
Wurtemburg. $18,000. Directors: J. T. Macklin, Frisco, Beaver 
County, president; John M. Curry, S. P. Turner, J. N. Kirker, S. C. 
Van Gorder, H. G. French and J. H. Newton, Wurtemburg, and J. Z. 
French and A. Tortier, Ellwood City. 


ALBANY, N. Y.—The Hudson & Long Island Traction Company, 
of New York. $50,000. Formed to operate a street surface line 
four and one-half miles long from Twelfth avenue and West Forty- 
second street, New York, to the plaza of the Blackwell’s Island 
Bridge in Long Island City. Directors: Frederick K. Morris, 
Anthony Stumpf, of New York; William B. Spencer, of Montclair, 
N. J. 


BAY MINETTE, ALA.—The City Ice and Light Company. 
$20,000. Incorporators: E. G. Nelson, O. E. McMillan, A. G. Martin, 
J. H. Farrar, J. S. Lambert, Jos. Hall, C. E. Eubanks, Earl Nelson 
and W. D. Stapleton. Officers are: Edward G. Nelson, president; 
A. G. Martin, vice-president, and O. E. McMillan, secretary and 
treasurer. The company will at once begin the manufacture of 
ice and will later arrange to furnish the town and its people with 
electric light. 


LITTLE ROCK, ARK.—Essex Valley Land, Township and lm- 
provement Company, of Hot Springs. $50,000, $27,000 subscribed. 
Principal purpose, to establish and operate an electric line from 
Hot Springs to Potash Sulphur, a suburb of the Valley City. 1n- 
corporators: W. S. Kirkham, John A. Riggs, M. Kinney, E. L. 
Richards, W. J. Boyer, Charles R. Fox and Will A. Kirk. John A. 
Riggs is president of the company; W. A. Kirk, vice-president, 
and E. L. Richards, secretary and treasurer. 


DATES AHEAD. 


Iowa Electrical Association. Annual meeting, Des Moines, Iowa, 
April 22-23. 

Iowa Street and Interurban Railway Association. 
ing, Des Moines, Iowa, April 23-24. 

American Electrochemical Society. Next meeting, Albany, N. Y., 
April 30-May 2. 

Nebraska Electrical Trades Association. 
show, Auditorium, Omaha, Neb., May 4-9. 

Illinois State Independent Telephone Association. 
vention, Champaign, Ill., May. 

Nebraska Electrical Association. 
Neb., May 6-7. 

West Virginia Independent Telephone Association. Annual meet- 
ing, Fairmont, W. Va., May 7-9. 

Southwestern Electrical and Gas Association. 
tion, El Paso, Tex., May 7-9. 

Railway Signal Association. 
May 12. 

Grand Rapids Electrical Show Association. 
Rapids, Mich., May 11-16. 
Ohio Society of Mechanical, Electrical and Steam Engineers. 
Next meeting, Columbus, Ohio, May 15-16. 
Nationa] Electric Light Association. 
Ill., May 19-22. 

Telephone Association of Texas and Louisiana. 
ing, Dallas, Tex., May 25-27. 

Oklahoma Electric Light, Railway and Gas Association, Annual 
meeting, Guthrie, Okla., May 25-27, 

American Society of Mechanical Engineers. 
Detroit, Mich., June 23-26. 

American Institute of Electrical Engineers. 
Atlantic City, N. J., June 29-July 2. 

National Electrical Contractors’ 
Chicago, Ill, July 15. 

Michigan Electric Association. 
Mich., August 18-21. 

American Society of Municipal Improvemen 
Atlantic City, N. J., October. j Povem 


Annual meet- 


First annual electrical 


Annual con- 


First annual meeting, Omaha, 


‘manual conven- 
Next meeting, New York city, 


First show, Grand 


Annual meeting, Chicago, 


Annua! meet- 


Annual meeting, 
Annual meeting, | 
Aesceiation: Next meeting. 
Annual meeting, Grand Rapids, 


Annual meeting, 
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PERSONAL MENTION. 


MR. H. VANCE LANE has been elected president of the Rocky 
Mountain Bell Telephone Company, succeeding George Y. Wallace, 
who remains chairman of the board of directors. 


MR. MELVILLE DOZIER, general manager of the proposed 
Vallejo-Northern electric line, has resigned to accept the position 
of assistant general manager of the Northern Electric Company, 
of Chico, Cal. 


MR. JOHN F. OLMSTED, of Buffalo, N. Y., has been nominated 
by Governor Hughes as a member of the Public Service Commis- 
sion of the Second District, state of New York, in place of Charles 
Hallam Keep, of Buffalo, who recently resigned to accept the 
presidency of the Knickerbocker Trust Company, of New York. 


HON. W. T. JAMES, mayor of Hamilton, Bermuda, is spending 
a brief period in New York city, the guest of relatives. Captain 
W. L. Candee, manager of the Okonite Company, entertained Mr. 
James at luncheon at the Hardware Club on Monday of last week, 
at which were present a number of Mr. James's New York electrical 
friends. 


MR. E. B. DOEN, superintendent of the Syracuse (N. Y.) Light- 
ing Company, has resigned this position to enter the electrical 
contracting business. Mr. Doen has been connected with the 
Syracuse Lighting Company for over twenty-one years. His suc- 
cessor as superintendent is M. G. Kennedy, formerly assistant 
inspector. 


MR. E. E. KELLER, for over twenty years connected with the 
Westinghouse interests and for fourteen years vice-president of the 
Westinghouse Machine Company, having completed his duties as 
receiver and general manager, severed his connection with the 
management of that company on the first of this month. Mr. 
Keller will take a much-needed rest and will then devote most of 
his time to several personal interests. 


MR. STARBUCK SPRAGUE has resigned as New England 
manager for the Helios Manufacturing Company to accept the posi- 
tion of general sales agent for the American Flaming Arc Lamp 
Company, Boston, Mass. Mr. Sprague has been active in the intro- 
duction of arc lamps and after a very careful study of the new 
type of “American” flaming lamp, he will undertake its introduction. 


MR. SAMUEL ANDERSON has succeeded Horatio Bigelow as 
superintendent of the Connecticut Company’s lines in eastern 
Connecticut, extending from New London on the south to the state 
line on the north, and comprising about 105 miles of road. Mr. 
Anderson began his railroad career in 1872, and has been connected 
with the New Haven system since 1884. His headquarters will 
be at Norwich, Ct. 


MR. H. F. GRANT, for many years manager of the Seattle 
(Wash.) Electric Company, and district manager of the Stone & 
Webster interests in the Pacific Northwest, has resigned. E. E. 
Potter has been named as acting manager. Mr. Grant will devote 
himself to the Stone & Webster interests in the Northwest as 
district manager. Former General Superintendent J. B. Lukes 
becomes superintendent of power of the Stone & Webster companies 
in the Pacific Northwest, and C. A. Hammond resigns as claim 
agent. 


ELECTRICAL SECURITIES. 


Security prices scored a very general increase last week, and 
while operations were largely professional, the indications are that 
these prices will be maintained for some time. The happy out- 
come of the Erie Railroad’s financial difficulties, through the action 
of E. H. Harriman in making large purchases of new six per cent 
notes, in sufficient quantity to reduce the maturing obligations. 
kept this institution out of receivership and undoubtedly strength- 
ened the industrial situation in every direction. While business 
improvement still continues, it is not accelerating at the same 
rate as has been the case for the last two months. This is quite 
natural, as this is the period when it is expected that there will 
be some falling off in business, even in the most prosperous times. 
The reshaping of political events and the indications that there 
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is a decided reaction in the agitation for the wholesale regulation 
and control of large corporations are hopeful signs that, taken with 
the large accretions of wealth which are now available through 
banking and other financial institutions, render the likelihood of 
an early resumption of healthy business activity easily possible. 
Electric corporations particularly seem not to have been involved 
very heavily by recent events, as is evidenced by a perusal of their 
financial accounts. 

Dividends have been declared by the following companies: 

Binghamton (N. Y.) Light, Heat and Power Company; regular 
quarterly dividend of 114 per cent on the preferred stock and the 
regular dividend of %, of 1 per cent on the common stock, payable 
April 15. American Light and Traction Company, New York: 
regular quarterly dividends of 114 per cent on the preferred stock 
and 115 per cent on the common stock, both payable May 1. United. 
States Telephone Company; regular quarterly dividend of 114 per 
cent on the preferred stock, payable May 15. Central District and 
Printing Telegraph Company: regular quarterly dividend of 2 
per cent, payable April 30. East St. Louis & Suburban Company, 
regular quarterly dividend of 114 per cent on the preferred stock, 
payable May 1 to stock of record April 15. San Diego (Cal.) Con- 
solidated Gas and Electric Company; regular quarterly dividend of 
11% per cent on the preferred stock, payable April 15. Oklahoma 
Gas and Electric Company; quarterly dividend of 114 per cent on 
the preferred stock, payable April 15. Lincoln (Neb.) Traction 
Company; regular semi-annual dividend of 4 per cent on the 
common stock, payable April 15. Electric Bond and Share Com- 
pany; regular quarterly dividend of 11% per cent on the preferred 
stock, payable May 1. United Electric Securities Company; regular 
semi-annual dividend of $3.50 on the preferred shares, payable 
May. 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED APRIL 11. 


New York: Closing. 
AllisChalmers COMMON..........ceeeeeeeeee 7% 
Allis-Chalmers preferred...........5..0eeee- 20% 
Brooklyn Rapid Transit...............0500- 47% 
Consolidated GaS........ 2. cece ewe eee eens 12 
General Bleetric.cicas ks dees ee eee Gans 132 
Interborough-Metropolitan common.......... 93% 
Interborough-Metropolitan preferred......... 261% 
Kings County Electric (ex interest)........ 104 


Mackay Companies (Postal Telegraph and 
Cables) COmMOoOn.....e..sscernesssesesreo 
Mackay Companies (Postal Telegraph and 


Cables) preferred...........-.ccceeceee 6414 
Manhattan Elevated............ cece eee eee 124 
Metropolitan Street Railway.............6.6. 3314 
New York & New Jersey Telephone......... 102 
Western Uni0nsie sid so ee ane es SH haves 53 
Westinghouse Manufacturing Company...... 5514 


The business of the Westinghouse Electric and Manufacturing 
Company in the month of March was regarded as satisfactory con- 
sidering the general state of trade, shipments billed amounting to 
$1,800,000. It is not believed, however, that the report for the 
current month will be as favorable. The Westinghouse company is 
operating about fifty per cent of its capacity. 


Boston: Closing. 
American Telephone and Telegraph......... 113% 
Edison Electric Illuminating..............-. 20914 
Massachusetts Electric........+.eeseeeeevens 45 
New England Telephone...........++.+eeee- 111 
Western Telephone and Telegraph preferred.. 66 

Philadelphia: Closing. 
Electric Company of America........+-----+ 9 
Electric Storage Battery common............ 271% 
Electric Storage Battery preferred.......... 27 Mk 
Philadelphia Electric..... ene teen een ees TIR 
Philadelphia Rapid Transit........-----++++- 17% 
United Gas Improvement.......-..- eee eee T7914 

Chicago: Closing. 
Chicago Telephone.........---+ee+eereeeees — 
Commonwealth Edison........-+.++eseereees 91% 
Metropolitan Elevated preferred........--.- 4714 
National Carbon cCOMMON.......-.+-eeeeeees 57 
National Carbon preferred.......----++ y 110 
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ELECTRIC LIGHTING. 
GENESEO, ILL.—The electric light plant was destroyed by fire 
on April 2. No insurance was carried. 


MEMPHIS, TENN.—The power-house of the Brownsville Light 
and Power Company was destroyed by fire on April 4. 


MOUNT AYR, IOWA—At the city election a twenty-five-year 
franchise was granted to the Mount Ayr Light and Power Company. 


PINE BLUFF, ARK.—Contracts have been let by the Pine Bluff 
Light and Water Company for the erection of a new power plant 
and reservoir. 


GLENS FALLS, N. Y.—The Kanes Falls Pulp Company has 
under way the transformation of its pulp mill at Fort Ann into 
an electric generating plant. 


POSEYVILLE, IND.—The town board has granted a twenty-five 
year franchise to Frank Seib and others to install an electric light 
plant. Work will be begun at once. 


CORPUS CHRISTI, TEX.—At a meeting of the city council a 
franchise for a second electric light plant for Corpus Christi was 
granted to Clark Pease and associates. 


TORONTO, ONTARIO—The city council has decided in favor of 
an application to the Hydroelectric Power Commission for electrical 
energy to the extent of 10,000 horse-power. 


GREENVILLE, S. C.—Announcement is made that the Southern 
Power Company will run its lines into this city, having power 
ready for delivery here early in September. 


MONTPELIER, VT.—John Parrott, of Bethel, and B. A. Durkee, 
of Randolph, have signed a contract to install an electric plant in 
Gaysville. They expect to begin work soon. 


RICHFORD, VT.—The voters of the village of Sutton, Quebec, 
have accepted the proposition made by the Sweat-Comings Com- 
pany of this village to furnish electricity for lighting the villages 
of Sutton and Abercorn, Quebec. 


NAPOLEONVILLE, LA.—The five-mill special electric light tax 
which was voted on by the property holders of this town resulted 
in victory for the tax. This insures municipal ownership of the 
plant, as the amount realized from the tax will enable the meeting 
of outstanding obligations. 


ROANOKE, VA.—The common council has unanimously voted 
to award the contract for lighting the city for five years to the 
Roanoke Water Power Company. The city is now lighted by the 
Roanoke Railway and Electric Company at $70 per annum while 
the power company contract is $49 per annum. 


TACOMA, WASH.—F. G. Simpson, an electrical engineer of 
Seattle, has completed an investigation of the city’s lighting plant 
and its methods of operation, and recommends that the city at 
once appoint a commission of engineers to locate and make plans 
for a city lighting plant of not less than 10,000 horse-power. 


THERMOPOLIS, WYO.—A thirty-day option on the plant of the 
Hot Springs Electric Light and Power Company has been taken by 
E. J. Thompson, of Billings, Mont., who paid $1,000 for the agree- 
ment, and binds himself to pay $30.000 for the plant. The Hot 
Springs company’s power is derived from the hot springs belonging 


to the state. 


SPRAGUE, WASH.—Eugene Enloe, head of the Big Bend Light 
Company, part of the Washington Water Power Company, of 
Spokane, has closed a deal with the Sprague Light Company to 
take over the latter’s plant. Active work has been started on 
putting in the pole line. The men will work northwest from 
Sprague to the connecting line from Harrington to Ritzville. 


MINNEAPOLIS, MINN.—It is announced that the Minneapolis 
General Electric Company is to be given a franchise by the Min- 
neapolis city council. The franchise will be for thirty years, but 
the city retains the right to purchase the plant at the end of any 
five-year period. The city also retains the right of inspection and 
regulates the prices that are to be charged, a schedule having 


been adopted. 
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COOPERSTOWN, N. Y.—The Public Service Commission, Second 
District, has granted the petition of the Great Bear Light and Power 
Company for permission to construct its plant and exercise fran- 
chises within the villages of East Worcester, West Richmondville 
and Richmondville, Schoharie County, and for permission to issue 
$20,000 capital stock, a first mortgage for $20,000, and $20,000 in 
bonds to be secured by said mortgage. 


NEWPORT, ARK.—According to the contract of the city of 
Newport with the Newport Gas Company, the city is to pay the 
company $90 per annum for each arc light, or $7.50 per month, a 
reduction of more than $2.50 per light in the rate now paid the 
old company. The new company is to install electric light service 
by October 15, and must give a $10,000-bond subject to the approval 
of the city attorney and the city council. 


PASADENA, CAL.—Superintendent Koiner, of the municipal 
electric light plant, has submitted his report to the council. In 
it he sustains the suggestions made in the Cory-Scattergood 
report. Mr. Koiner recommends that many arc lights be removed 
where their efficiency is impaired by heavy foliage, and that they 
be replaced by incandescent lights. He makes recommendations 
that will call for an expenditure of about $18,000. 


PRINCETON, N. J.—The trustees of the Princeton Theological 
Seminary, at a recent meeting, voted $72,000 for a new electric 
lighting and heating plant. The contracts have been awarded and 
the work will start at once under a guarantee to have the plant 
ready for use by September 1. W. R. Matthews, of Princeton, has 
been given the contract for the building. J. H. Lehman & Company 
have the electrical work in hand, while the Ridgway Dynamo and 
Engine Company will install the machinery. 


ST. LOUIS, MO.—The Transmississippi Electric Company, 
through its attorney, T. L. Swarts, has applied to the board of 
public improvements for permission to lay conduits and erect poles 
and string electric light and power wires in the district bounded 
by Euclid avenue, King’s Highway, Lindell and Forest Park boule- 
vards. The company believes it may do this under the Keyes ordi- 
nance of 1894, which gave companies the right to put in electric 
plants upon acceptance of and compliance with certain conditions 
imposed by the city. 


INDUSTRIAL ITEMS. 

THE SIRCH ELECTRICAL AND TESTING LABORATORIES, 
Los Angeles, Cal., will be pleased to send descriptive data devoted 
to the Sirch rectifier for power duty, for general purposes, and for 
charging ignition batteries. This rectifier is of the electrolytic 
type, is compact, and is stated to be extremely durable. 


DOSSERT & COMPANY, 242 West Forty-first street, New York 
city, have received an order from L. K. Comstock & Company for 
solderless connectors and terminals for use in the Silversmiths’ 
Building, Maiden Lane, New York city. The same company has 
also ordered a large number of Dossert lugs of 1,500,000 circular 
mils size for the generators and generator panels in the City 
Investing Building. 


THE AURORA ELECTRIC COMPANY, Aurora, Ind., has ready 
for distribution some attractive literature describing its electro- 
magnetic socket for direct current. This is a self-supporting device, 
which, by means of magnetic attraction to iron or steel, will hold 
and support an incandescent lamp in any position, allowing the light 
to be applied directly where desired. The company is also making 
a new form of arc lamp. 


THE GENERAL STORAGE BATTERY COMPANY, Boonton, 
N. J., has issued bulletin No. 9, devoted to “Permanized” negative 
plates. This process eliminates the shrinkage- which takes place 
in new negative plates, reducing the capacity as the plates progress 
in service. The plates treated by this process are unique, not only 
in that they sustain their capacity, but are possessed of other me 
chanical and electrical advantages. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued bulletin No. 4,573, devoted to a description of graded shunt 
resistance multi-gap lightning arresters. The bulletin also contains 
detailed descriptions of low-voltage arresters, static dischargers, 
constant-current horn arresters, disconnecting switches, choke-coils, 
and the well-known type M form D-2 direct-current_arrester | for 
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voltages up to 6,000. Tables of genera] data regarding the apparatus, 
connection and dimension diagrams, etc., are included. The com- 
pany has also issued bulletin No. 4,570, devoted to G. E. tungsten 
lamps for standard lighting service. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has is- 
sued a series of interesting bulletins which will be supplied to 
those interested upon request. Bulletin No. 95 is devoted to belt- 
type, alternating-current generators, and No. 97 to direct-current 
switchboard panels. No. 98 describes form L machines, belt type, 
direct current—motors, one-twentieth to five horse-power; gener- 
ators, 0.6 to 2.5 kilowatts. No. 99 describes Crocker-Wheeler motors 
in the Bethlehem rail and structural mills, and No. 100 form I 
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machines, belt type, direct current—motors, five to forty-five horse- 
power; generators, four and one-half to forty kilowatts. 


THE AMERICAN FLAMING ARC LAMP COMPANY, Boston, 
Mass., is now installed in its new factory and offices, 138-148 Pur- 
chase street, Boston, Mass. This company has just been incor- 
porated under the laws of Massachusetts with a capital of $150,000, 
for the introduction of the new American flaming arc lamp. The 
officers of the company are: President, Charles H. Sprague; vice- 
president, Charles D. Lanning; treasurer and general manager, 
Joshua D. Robinson; secretary, J. Gardiner Bartlett. Directors: 
Charles H. Sprague, Charles D. Lanning, James K. Lanning, Walter 
G. Morey, Joshua D. Robinson, Dana P. Bartlett, Malcolm H. Baker. 


Record of Electrical Patents. 


Week of April 7. 


883,701. SWITCHING DEVICE. James A. Duffy and Oscar Irwin, 
Pittsburg, Pa., assignors of six-tenths to Charles D. Armstrong, 
Pittsburg, Pa. The trolley wire has insulated sections, one 
section containing electrical connections for actuating the 
switch-shifting mechanism, and the other section having electric 
connections controlling the action of the first section. 


883,723. ELECTRIC TRANSMISSION OF INTELLIGENCE. Isidor 
Kitsee, Philadelphia, Pa. Method of neutralizing inductance 
from neighboring wires. 


883,724. ELECTRIC TRANSMISSION OF INTELLIGENCE. Isidor 
Kitsee, Philadelphia, Pa. The rails form part of an inductive 
return of the power wire. 


883,760. SYSTEM OF DISTRIBUTION. Lewis L. Tatum, Norwood, 
Ohio, assignor to the Bullock Electric Manufacturing Company. 
The shunt field-windings of the dynamo in a multiple-voltage 
system of distribution are connected across the main conductors 
a ee a rheostat arm is connected to a compensating con- 

uctor. 


883,777. CLUSTER-LAMP SOCKET. Reuben B. Benjamin, Chicago, 
Ill., assignor to Benjamin Electric Manufacturing Company, 
Chicago, Ill. An adjustable combination wireless cluster. 


883,811. TELEPHONE SUPPORT. Otto Kraus, New York, N. Y. 
The shank is fitted with a ball-and-socket joint. 


883,760.—SysteM OF DISTRIBUTION. 


883,822. DYNAMOELECTRIC MACHINERY. Charles A. Parsons, 


Newcastle-upon-Tyne, England. Ventilation is provided by 
metal strips placed around the conductors forming a path from 
the interior of the body to the outer extremities. 


883,823. INSULATOR SUPPORT. Charles L. Peirce, Jr., Elkhart, 
Ind., assignor to Peirce Specialty Company, Chicago, Ill. A coil 
spring surrounds the supporting member. 


883,846. ELECTRICAL MULTIPLE INFLUENCE OR CONDENSER 
MACHINE. Heinrich Wommelsdorf, Charlottenburg, Germany. 
Two systems of discs revolve in opposite directions. 


883,919. REACTIVE COIL. Charles P. Steinmetz, Schenectady, 
N. Y., assignor to General Electric Company. A reactive coil 
is combined with a vapor-electric device and means for main- 
taining the inductive discharge of the reactive coil. 


883,924.. ARC-LAMP ELECTRODE. William S. Weedon, Schenec- 
tady, N. Y., assignor to General Electric Company. An elec- 
trode consisting of titanium carbide encased in a copper sheath. 


883,948. REVERSE-CURRENT CIRCUIT-BREAKER. Charles E. 
Eveleth, Schenectady, N. Y., assignor to General Electric Com- 
pany. A polarized core located in the magnetic field operates 
by closing the circuit through a shunt coil. 


883,944. ELECTRIC LIGHTING. Walter C. Fish, Lynn, Mass., 
assignor to General Electric Company. The light from a 
vapor-electric lamp is reflected to a light-transmitting reflector, 
behind which is placed an electric lamp having a different 
color value. . 


883,956. MOTOR STARTER. Albert J. Horton, White Plains, N. Y., 
assignor to the Cutler-Hammer Manufacturing Company, Mil- 
waukee, Wis. The lever-arm may be moved to a predetermined 
position and held there by independent means. 


883,961. ELECTROMETALLURGICAL PROCESS FOR EXTRACT- 
ING COPPER FROM ITS ORES. Lucien Jumau, Paris, France. 
The ores are lixiviated in an ammoniacal solution and the cup- 
rous sulphite is subjected to electrolytic action in the presence 
of carbonate of ammonia. 


883,964. SIGNALING SYSTEM FOR ELECTRIC RAILWAYS. 
Harry N. Latey, New York, N. Y. The relay between the con- 
ductor sections and the signal system is dependent for opera- 
tion upon a predetermined difference of potential between the 
sections controlled by the relay. 


883,992. ELECTRIC TIME-INDICATING DEVICE. William F. 
Wentz. New York. N. Y. A step-by-step ratchet and means for 
closing an electrical contact through the pointers on a dial face. 


884,002. CONTROLLER FOR ELECTRIC MOTORS. Thomas E. 
Barnum and Henry H. Cutler, Milwaukee, Wis., assignors to the 
Cutler-Hammer Manufacturing Company, Milwaukee, Wis. The 
resistance is automatically removed from the circuit and manu- 
ally inserted in the circuit. 


884,007. TRAIN CONTROL FOR ELECTRIC ACCUMULATOR- 
LOCOMOTIVES. Otto Böhm, Berlin, Germany. While all 
motors and batteries are connected in series and controlled from 
the master controller, the individual controlling elements are 
permanently fixed at full speed. 


884,015. ELECTROLYTIC CELL. Albert S. Gray, Chicago, Ill., 
assignor to Ross J. Beatty, trustee, Chicago, Ill. The entrance 
and outlet form opposite electrodes, and the cell is equipped 
with multiple vents for the escape of evolved gases. 


884,018. INCUBATOR ALARM. Fremont R. Harris, Kenmare, 
y D. The movable damper arm closes an electric circuit to a 
ell. 


884,028. ACCUMULATOR PLATE. Michail Margulis, Odessa, 
Russia. The active material is placed in a receptacle composed 
of interleaved strips of straight and wavy metal. 


884,047. AUTOMATIC-ALARM SYSTEM. John E. Shepherd. Chi- 
cago, Ill. The action of the diaphragm closes an electric circuit. 


884,049. PNEUMATIC HOLDER FOR COMMUTATOR BRUSHES. 
Charles W. Speirs, Battersea, London.- England, assignor to 
Morgan Crucible Company. Limited, London, England. The 
tension is furnished by a fiexible and extensible chamber sup- 
plied under pressure by an outside means. 


884,070. SPACE TELEGRAPHY. Sewall Cabot, Brookline, Mass., 
assignor to Stone Telegraph and Telephone Company, Boston, 
Mass. The system has a normally open intermediate circuit 
connecting a sonorous circuit to the secondary of the trans- 
Sasa in the primary of which is a normally closed power 
circuit. 


884,071. SPACE TELEGRAPHY. Sewall Cabot, Brookline, Mass., 
assignor to Stone Telegraph and Telephone Company, Boston, 
Mass. The periphery of the elevated conductor system is large 
compared with its distance above the earth. 


884,074. ATTACHMENT FOR TROLLEY-POLE CLAMPS. Curtis 
W. Clark and Charles E. Yingling, Eaton, Ind. A set of clamp- 
ing plates operated by a lever for attaching the trolley pole to 
the supporting member. 


884,075. ELECTRODEPOSITION OF IRON. Sherard O. Cowper- 
Coles, London, England. An electrolyte/is formed. and main- 
tained from a substance containing: iron. 
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884,076. SPACE TELEGRAPHY. Ernest R. Cram, Cambridge, 
Mass., assignor to Stone Telegraph and Telephone Company, 
Boston, Mass. A circuit is interposed between the elevated- 
conductor system and the resonant receiving circuit, attuned to 
the frequency of the waves to be received, the interpolated cir- 
cuit having a pronounced, natural rate different from that of 
the resonant receiving circuit. 


884,102. ELECTRIC-LAMP SOCKET. Mortimer Norden, New York, 
N. Y., assignor to Joseph Norden, New York. A socket equipped 
with locking screws. 


884,106. SPACE TELEGRAPHY. John S. Stone, Cambridge, Mass., 
assignor to William W. Swan, trustee, Brookline, Mass. The 
system includes a parallel branch circuit in the conductor sys- 

- tem and a resonant receiving circuit adapted to balance a per- 
sistent train of electrical oscillations. 


883,956.—-MoTor-STARTER. 


884,107. SPACE TELEGRAPHY. John S. Stone, Cambridge, Mass., 
assignor to William W. Swan, trustee, Brookline, Mass. An 
elevated conductor in the system and the receiving circuit are 
connected in parallel to earth. 


884,108. SPACE TELEGRAPHY. John S. Stone, Cambridge, Mass., 
assignor to William W. Swan, trustee, Brookline, Mass. Parallel 
branch circuits having capacity in one branch and inductance 
in the other are connected in parallel to the earth with the 
elevated conductor. 
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884 ,028.—ACCUMULATOR PLATE. 


884,109. SPACE TELEGRAPHY. John S. Stone, Cambridge, Mass., 
assignor to William W. Swan, trustee, Brookline, Mass. The 
branch circuit has a zero reactance for the same frequency 
for which the reactance of the elevated conductor is zero. 


884,110. SPACE TELEGRAPHY. Jobn S. Stone, Boston, and 
Sewall Cabot, Brookline, Mass., assignors, by direct and mesne 
assignments, to Wiliam W. Swan, trustee, Brookline, Mass. 
A thermoelectric detecting device. 


884,116. ELECTRICAL-IGNITION SPARK-COIL FOR GAS OR 
VAPOR ENGINES. Edward Q. Williams, Syracuse, N. Y., 
assignor to the Connecticut Telephone and Electric Company, 
Incorporated, Meriden, Ct. Each of the separate insertible ele- 
ments is equipped with a suitable vibrator. 


884,121. AUTOMATIC ELECTRIC ALARM FOR BEDS TO BE 
OCCUPIED BY PATIENTS, SUCH AS HOSPITAL BEDS. 
Frank Apold, Philadelphia, Pa. Undue vibrations close an elec- 
tric circuit to a bell. 
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884,124. PROCESS FOR THE ELECTROLYSIS OF FLUID SALTS 

- OR COMPOUNDS. Henry S. Blackmore, Mount Vernon, N. Y. 

The two fluid bodies are separated by a fluid of greater density, 
which acts as a fluid membrane or diaphragm. 


884,129. ELECTRIC SIGNAL. Arthur J. Cleveland and Frank §. 
Brown, Minneapolis, Kan. Contact with the rail is made by 
means of a lever arm and shoe. 


884,130. ELECTRIC TIME-SWITCH. James J. Coachman, London, 
England. The time element is provided by a fluid element 
supporting a weighted body which closes an electrical circuit. 


884,158. SYSTEM OF AUTOMATIC BLOCK SIGNALING FOR 
ELECTRIC RAILWAYS. Winthrop K. Howe, Buffalo, N. Y, 
assignor to General Railway Signal Company. An automatic 
alternating-current signaling system controlling a track circuit 
equipped with means for supplying direct current to the local 
blocks. 


884,049.—Pneumatic HOLDER FOR ComMUTATOR BRUSHES. 


884,170. THIRD-RAIL ELECTRIC-RAILWAY SYSTEM. Charles 
Kozesnik, New York, N. Y. An intermittent-contact third-rail 
conductor. 


884,224. RAILWAY-SIGNAL. John S. Sims, Longbeach, Cal., as- 
signor of one-half to Edward Richard Millar, Longbeach, Cal. 
The signal member is moved against the action of gravity when 
the magnet is energized. 


884,235. RECEIVER FOR TELEPHONES. Louis Steinberger, New 
York, N. Y. The magnet system and diaphragm are entirely 
enclosed in a protective chamber. 
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884, 070.—Space TELEGRAPHY. 


884,264. STORAGE BATTERY. Georgie A. Carpenter, New York, 
N. Y., administratrix of Hiram Henry Carpenter, deceased, 8s- 
signor, by mesne assignments, to American Battery Company, 
Cedarhurst, N. Y. A plurality of positive plates sandwiched 
between negative plates, one positive plate having a surface 
substantially equal to that of one pair of negative plates, and 
connections for joining together the positive poles. 


884,271. ELECTRIC-LIGHT SOCKET. Franz Frankofski, North 
Braddock, Pa. An insulating cap. 
884,312. ELECTRICAL CONNECTOR. James L. Carnall, New 


York, N. Y. An insulated two-way connector. 


884,343. ELECTRIC WATER HEATER. Herbert N. Roche, San 
Francisco, Cal., assignor of one-half to Thomas B. Gray, San 
Francisco, Cal. One of the contacts provides a frictional re- 
sistance against the removal of a supporting rod. 


884,345. CONTROLLER. Emmett W. Stull, Norwood, Ohio, 8s- 
signor to Allis-Chalmers Company and the Bullock Electric 
Manufacturing Company. The _ pole-pieces of the blowout 
magnets form the bearings for the controller shaft. 
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PHYSICAL LINES OF FORCE. 

Faraday’s idea of lines of force has been very useful in both 
clectrical and magnetice theory. These are generally treated as 
merely imaginary lines which assist the student in fixing his 
ideas upon the conditions existing in an electric or a magnetic 
field. But the idea has been so satisfactory for this purpose 
that many have come to give them something more than an 
imaginary existence—a convention indicating merely the direc- 
tion of a force or a line of stress. Indeed, some of the newer 
ideas of electric phenomena suggest that there may be a physical 
existence of these lines and that they are really something more 
than a direction of effect. 

One of those who has suggested this phvsical existence of 
lines of force is Dr. J. J. Thomson, who says that we may, if 
we please, give them actual ize and shape; and something of 
this kind seems to be necessary to explain the magnetic effects 
produced by the motion of the electrical lines of force. Others 
have also given a physica] significance to the lines of force by 
assuming a molecular or cellular structure of the ether, the 
lines then being polarized chains of cells or molecules in the 
ether. 

Tn the April number of the Physical Review, Mr. Fernando 
Sanford considers Thomson’s idea and shows how this seems to 
lead to certain inconsistencies. If we imagine the line of force 
as a physical reality and then adopt as our unit of electricity 
the electron, it seems logical to-assign to this electron a fixed 
number of lines of force, one at least. This line of electric 
force must then start at the negative electron and terminate at 
an equal positive charge. Every electron then has its line of 
force, which can not be destroyed, and it would seem to follow 
from this that this line of force, when once attached to a cer- 
tain positive charge, could not be shifted to another, for in the 
shifting it would be broken: vet this assumption leads to the 
conclusion that no other positive electric charge can exert anv 
force upon that particular electron, as it can only act upon it 
throuch its line of force which is permanently attached to an- 
other charge. 

Another difficulty is to explain the effect of a flow of clec- 
tric current. Assuming that these clectrical tuhes of force are 
attached to the charges which move, then the electrons and posi- 
tive charges should move out in opposite directions over the 
two wires and finally neutralize at some intermediate point 
where the tubes of force collapse. But there is no indication of 
a movement of positive charges along solid conductors. These 


are not the only difficulties encountered if this-conception of 
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lines of force be accepted, but it seems clear that there is not 
at the present time any really satisfactory conception of what 
constitutes an electrical, or for that matter a magnetic, field, 
and it hardly seems likely that we will have one until we have a 
more satisfactory idea of the constitution of the ether than at 


present. 


PROGRESS IN GAS-TURBINE DEVELOPMENT. 

The problem of combining the thermal efficiency of the 
internal-combustion engine with the mechanical simplicity of 
the steam turbine has attracted the attention of a number of 
able engineers, but it can not be said that they have yet offered 
a solution of this problem, nor even demonstrated its probable 
practicability. Gas turbines, that is to say, rotary engines driven 
by the expansive force of the heated products of combustion, 
have been built and operated, but in every case the very severe 
conditions imposed by the highly heated gases have introduced 
difficulties in construction which go far toward offsetting the 
mechanical simplicity sought in this type of prime mover. Not 
only does the exceedingly high temperature produced by burn- 
ing fuel under compression introduce severe conditions, but the 
high speed at which the gases thus heated must be allowed to 
flow to act efficiently when cooled by expansion also introduces 
great difficulties. The inventor is thus between two horns of 
a dilemma. If by expansion he cools his gases to a point where 
they can be applicd satisfactorily for driving the moving parts, 


they attain speeds far too high for efficient utilization; if, on. 


the other hand, he seeks to reduce the speed by successive ex- 
pansions of the gases, he obtains in the first stages of this 
process temperatures too high. One solution of this problem 
is to lower the temperature of the gases by mixing with them 
other cooler gases, thus securing a stream of working fluid of 
greater mass, but lower temperature. In this way both the 
excessively high temperatures and excessively high velocities 
may be avoided, but, of courge, with a sacrifice in efficiency as 
stated by the laws of thermo-dynamics. 

One who had aided much in the experimental development 
of the gas department was M. R. Armengaud, who, before his 
death, had constructed turbines of this type with outputs up to 
300 horse-power. In these the principle just alluded to. of 
lowering the temperature and velocity by admitting cooler 
gases to the products of combustion, was utilized. Since his 
death the work has been carried on by Mr. Alfred Barbezat, who 
in the current number of Cassier’s Magazine tells what progress 
has been made during the past year. The difficulty of finding 
a material to resist the high temperature reached in the com- 
bustion chamber and the erosive action of the hot gases in 
their passage through the expanding nozzle has been met par- 
tially by the use of carborundum. The chamber and the nozzle 
are lined with this material, and it is backed with a soft packing 
of asbestos to allow for expansion. When the turbine is in 
operation this lining becomes sufficiently hot to ignite the fuel 
as it is forced into the chamber. 


Another problem met in this work was to secure an efficient 
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supply of compressed air. Since the burning of the fuel in the 
combustion chamber produces a high pressure, both it and the 
necessary air must be forced into this chamber against this 
pressure. When a liquid fuel is employed there is not much 
difficulty, but it is more troublesome to supplv the necessary 
air, and when an excess of air is used in order to lower the 
temperature of the issuing gases, additional work is thrown 
upon the compressor. The compressor now in use is of the 
multiple turbine type designed by Rateau, it being thought that, 
since in a turbine the object was to get away from reciprocating 
mechanisms, the use of a reciprocating air-compressor would 
be absurd, as a complete turbine unit should consist of rotary 
mechanisms only. This argument does not seem to be entirely 
conclusive, for even admitting that a rotary engine is more 
desirable than one utilizing reciprocating motion, this is no 
reason why a reciprocating air-compressor should not be used 
if it were more efficient than a rotary one. It may be an ob- 
jection that a reciprocating compressor can not be driven effi- 
ciently from a high-speed prime mover, but in these days of 
electrical auxiliaries the compressor might very logically be 
driven by an electric motor drawing its power from the main 
generator. It is, of course, assumed that these turbines will 
be mainly used for generating electric power. For starting. a 
store of compressed air would be necessary, but this is now 
standard practice for starting many reciprocating gas engines. 

The efficiency obtained by the latest machines, which were 
rated at about 300 horse-power, is said, by Mr. Barbezat, to be 
not so high as that of reciprocating gas engines. It is to be 
regretted that he could not give definite figures; but these are 
promised later. This statement has no reflection upon the gas 
turbine and merely intlicates its present stage of development. 
Better results may be expected and some of the losses now 
taking place will be avoided. It is interesting to note one method 
at present adopted for this purpose. It has been found neces- 
sary to cool, by means of water jackets, the combustion chamber 
and the expansion nozzle and perhaps other portions of the 
turbine. The water thus heated is forced into the combustion 
chamher, where it is converted into steam, with a consequent 
lowering of the temperature of the driving gases, and thus light- 
ening the work of the air-compressor, which otherwise would 
he required to supply a much larger volume of air. 

Perhaps one of the greatest drawbacks to this type of prime 
mover is, what may be called by analogy, its low power-factor. 
This is due to the necessity for an air-compressor which absorbs 
about half the total power of the turbine proper. That is to say, 
a gas turbine with an output of 300 horse-power actually de- 
velops about 600, 300 of which is necessary to drive the com- 
pressor. This 300 horse-power utilized by the compressor Is 
not, of course, lost. Tt is merely negative work in the com- 
pressor and positive work in the turbine. It represents, as it 
were, fifty per cent of the total power of the turbine circulating 
between it and the compressor, neglecting, of course, losses; and 
consequently the turbine itself has but half the rating it would 


have were not this condition present. 


-— a e e a B e 


April 25, 1908 


THE EFFECT OF THE CONDITION OF THE AIR ON 
THE TRANSMISSION OF ELECTRIC WAVES. 


During a recent address on the progress of transatlantic 
telegraphy Mr. William Marconi discussed briefly the difficulties 
This effect 
was noticed first in 1902 during the experiments conducted on 


caused, it is believed, by the condition of the air. 


board the steamship Philadelphia, when she received signals 
over a distance of about 2.000 miles. The peculiar effect was 
attributed to the ravs of the sun and was most evident during 
two comparatively short periods of the day—that is, during the 
time when it was day at one station and night or twilight or 
dawn at the other. The transmission during the day is not as 
good as at night, but conditions even then are better, because 
more constant, than during the periods of change from day to 
night or night to day. An interesting line of investigation was 
suggested by Mr. Marconi with the object of throwing further 
light upon this peculiar effect. His idea is to see whether these 
difficulties in transmission will be present when telegraphing 
over a comparatively long distance in a due north and south 
direction. Another difficulty encountered by Mr. Marconi was 
the interference with transmission caused by storms crossing the 
path of the waves. This effect was not observed if the entire 
region between the two stations was stormy; it was only noticed 
when bad weather prevailed over but a part of the route. 

In this connection it is interesting to recall the effect of 
radioactive substances upon the air as explained by Dr. J. J. 
Thomson during a recent address. This emanation, it will be 
remembered, is believed to be given off into the air from the 
earth. Its effect is to set free ions, or charged particles, which 
cause the air to become conductive, and as the emanation is 
given off from the earth, and not from the sca, it should be more 
effective over land than over water. Hence the air over land 
should be a better conductor of electricity, and for this reason 


might be expected to interfere more strongly with the trans- 


mission of electric waves. This is in accord with the experience 


in wireless telegraphy, transmission being much better over water 
than over land. It is rather difficult to establish a direct con- 
nection between the conductivity of the air and the quantity of 
emanation present, but some recent results, due to Eve, are in 
accord with this idea. Eve found that there was enough emana- 
tion in the air to account for its conductivity. 

This radioactive emanation, it seems, is not entirely due to 
radium, as is generally assumed, but part of it may be attributed 
to thorium. A study of this condition has been made by Mr. 
H. M. Dadourian, and his results are given in the April issue 
of the American Journal of Science. By studying the rate 
of decay of the secondary radioactivity due to exposure of wires 
to the open air, and in a covered well, he found that for New 
Haven, Ct., from one-fifth to one-third of the initial ionization 
of the air was duc to the thorium products and the balance to 
radium products. 

It is evident that there is still a great deal to learn regard- 
ing the electrical properties of the atmosphere, particularly as 


they affect the transmission of electric radiations, and it is 
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rather interesting to see how two very different lines of research, 
that started by Hertz and that resulting from Becquerel’s chance 
observation, have thrown out branches which are now in contact. 

There is another thought suggested by the experience in 
long-distance wireless telegraphy. Several investigators have 
found conditions which seem to indicate that there is a fairly 
good conducting layer of air fifty miles up or thereabouts. This, 
at times, seems to be continuous and at other times more or less 
broken up into clouds, and it has been suggested that it is due 
to the ultra-violet rays of the sun’s light, which do not penetrate 
our atmosphere. It will be remembered that Arrhenius sug- 
gested that the carth’s electric charge might be due to charged 
particles which are thrown out by the sun, some of which should 
be intercepted by our planet. Dr. J. J. Thomson, however, does 
not accept this hypothesis, as he does not believe that these 
particles can pass through the atmosphere and reach the earth; 
they may give rise to auroras, but do not give the earth its nega- 
tive charge. It is possible, however, that these particles may 
have something to do with the ionization of the upper layers 
of the atmosphere, bringing about this effect instead of the 


ultra-violet light, or, perhaps, assisting the latter. 


NS ee ee T 
THE TELEPHONE IN PUBLIC CRINES. 


The inmense importance of the telephone in times of emer- 


gency has not for a long time been better illustrated than in 
the case of the six-million-dollar conflagration which visited 
the city of Chelsea, Mass., on Sunday, April 12. Early in the 
course of the fire the local exchange of the New England Tele- 
phone and Telegraph Company was destroved by the flames. 
Relief measures were taken largely with the aid of the telephone 
service remaining intact in other cities and towns of the Boston 
metropolitan district, and, through the use of the company’s 
toll lines, tents and blankets were ordered from the state arsenal 
in South Framingham, twenty-five miles distant from the scene 
of trouble. The Boston & Worcester electric road was thus 
able to bring a large store of these necessary supplies to Boston 
in time to save many of the homeless sufferers from spending 
the night unsheltered. 

With the resumption of temporary telephone connections on 
Monday, focussed in rough shacks hastily built on the fire-swept 
section by the New England company, the task of directing 
the clearing up of the worst débris, the feeding and sheltering 
of the unfortunate persons who Jost all their possessions in the 
catastrophe, and the preservation of order by the state militia. 
became much easier. The resumption of even these temporary 
lines of communication enabled the relief committee and the 
officers of the militia to work in better co-operation, and emer- 
eencies arising from the pressure of travel into the burned 
district, and the occurrence of disorder at widely separated 
points. were promptly handled by the aid of the telephone, The 
facility with which the telephone lends itself to prompt action 
in times of the most urgent crises justifies the statement that 
no electrical device ever invented is more Indispensable or more 


vitally necessary to civilized life. 
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Thirty-first. Convention of 
the National Electric 
Light Association. 

The thirty-first convention of the Na- 
tional Electric Light Association will be 
held at the Auditorium Hotel, Chicago, 
Ill., May 19-22. The various committees 
have been working very energetically and 
the present indications point to a very suc- 
cessful gathering. 

For the benefit of the New England 
delegation arrangements have been made 
for special sleeping cars to be attached to 
the through train for Chicago leaving 
South Station, Boston, Mass., on Sunday, 
May 17, at 10.30 a. M., due in Chicago on 
Monday, May 18, at 12.55 P. M., the day 
before the convention opens. The train 
will run via the Boston & Albany, New 
York Central and Lake Shore & Michigan 
Southern railroads. 

George F. Porter, master of transporta- 
tion, 120 Liberty street, New York city, 
is making arrangements for a special train 
to leave New York on Sunday forenoon, 
May 17, for the accommodation of the 
New York, Newark, Philadelphia and 
Pittsburg delegations. This train will be 
run special and be first-class in every par- 
ticular. Members in southern New Eng- 
land who desire to go on that train should 
communicate with Mr. Porter at once. 
Members who wish to go on the special 
cars from Boston should send their names 
at once, specifying what accommodations 
are desired, to C. H. Hodskinson, master 
of transportation for New England, 70 
State street, Boston, Mass. 

The following tentative programme has 
been announced : 

Monday Evening: Reception in new 
banquet room—opening of the exhibition. 
TUESDAY—MORNING SESSION, 10 A. M. 

President’s address. 

Report of Committee on Progress, T. C. 
Martin. 

“Distribution in Suburban Districts,” 
G. H. Lukes. 

“Tape,” Paul Lüpke. 

Report of Committee on Grounding Sec- 
ondaries, W. H. Blood, Jr., chairman. 

AFTERNOON SESSION, 2.80 P. M. 

“Series Incandescent Lighting with 
Tungsten Lamps,” P. D. Wagoner. 

“Power-Load Development for Central 
Stations of Moderate Size—Some Unap- 
preciated Possibilities,” J. R. Bibbins and 
Charles Robbins. 

“The Small Station and Its Economical 
Operation,” J. T. Whittlesey and Paul 
Spencer. 

“Question Box,” A. J. Campbell, editor. 
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Report of Committee on Uniform Ac- 
counting, H. M. Edwards, chairman. 
WEDNESDAY— MORNING SESSION, 10 A. M. 

“Low-Pressure Steam Turbines,” J. W. 
Kirkland. 

Report of Committee on Meters, L. A. 
Ferguson, chairman. 

Report of Committee on Gas Engincs, 
W. C. L. Eglin, chairman. 

“Receiving Stations Operated from 
High-Tension Lines,” S. Q. Hayes. 

“Observations on the Precision of Dif- 
ferent Types of Photometer,” A. E. Ken- 
nelly and S. E. Whiting. 

Parallel Session — “ Accountants ” — 
Sixth floor banquet hall. 

EVENING SESSION, 8 P. M. 

Executive session. 

Report of secretary and treasurer and 
executive committee. 

Report of insurance expert, W. H. 
Blood, Jr. 

Report of Committee on Public Policy, 
Arthur Williams, chairman. . 

Report of Committee on Organization 
Possibilities, Henry L. Doherty, chairman. 

“The Status and Commercial Possibili- 
ties of High-Efficiency Lamps,” W. W. 
Freeman. 

Report of Committee on Rates and 
Costs, R. S. Hale, chairman. 

Election of nominating committee. 
TILURSDAY—MORNING SESSION, 10 A. M. 

Commercial Day: C. W. Lee, chairman 
Programme Committee; Henry L. Do- 
herty, special chairman. 

AFTERNOON SESSION, 2.30 P. M. 

Report of Committee on Solicitors 
Handbook Prize Award, J. F. Gilchrist, 
chairman, 

Report of Committee on Co-operative 
Electrical Development, W. W. Freeman, 
chairman. 

FRIDAY—MORNING SESSION, 10 A. M. 

“Illuminating Engineering,” W. D’A. 
Ryan. 

Report of Committee on Protection 
from Lightning and Other Statie Dis- 
turbances,” Robert S. Stewart. 

“The Value of Care and Maintenance 
of Meters,” H. D. King. 

“Some Experiments in Combustion,” 
S. J. Lenher. 

“Specifications for Construction on 
Joint Poles,” Paul Spencer. 

EXECUTIVE SESSION, 
Election of officers. 
Adjournment. 
The exhibit by Class D members prom- 
ises to be very extensive this year. It 
is announced that practically all of the 
exhibit space has already been acquired. 
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A convention daily will be published’ by 
the C. W. Lee Company. The other na- 
tional engineering papers will all be rep- 
resented. 

The following members will participate 
in the exhibition: 

General Electric Company, Westing- 
house Electric and Manufacturing Com- 
pany, National Electric Lamp Association, 
ELECTRICAL Review, Crocker-Wheeler 
Company, Duncan Electric Manufactur- 
ing Company, Federal Electric Company, 
Allis-Chalmers Company, Western Elec- 
tric Company, Philadelphia Electric and 
Manufacturing Company, Simplex Elec- 
tric Heating Company, Electrical World, 
the C. W. Lee Company, the Triumph 
Electric Company, Fort Wayne Electric 
Company, H. W. Johns-Manville Com- 
pany, Wm. D. McJunkin Advertising 
Agency, Wagner Electric Manufacturing 
Company, Dossert & Company, San- 
gamo Electric Company, Electric Appli- 
ance Company, Minerallac Company, 
Western Electrician, Pettingell-Andrews 
Company, the Gage Publishing Company, 
B. S. Barnard & Company, the Illuminat- 
ing Engineering Publishing Company, G. 
M. Gest, Spencer Turbine Cleaning Com- 


pany. 
a 


Semi-Annual Meeting of the 
American Society of Me- 
chanical Engineers. 

The semi-annual meeting of the Amer- 
ican Society of Mechanical Engineers will 
be held in Detroit. Mich., June 23-26. 
Among the papers to be presented at this 
session are “A Mcthod of Cleaning Gas 
Conduits,” by W. D. Mount; “A Method 
of Checking Conical Pistons for Stress,” 
by Professor George H. Shepard; 
“Clutches,” with special reference to auto- 
mobile clutches, by H. Souther; “Horse- 
Power, Friction Losses and Efficiencies of 
Gas and Oil Engines,” by Professor L. 5. 
Marks; “Some Pitot Tube Studies,” by 
Professor W. D. Gregory; “The Thermal 
Properties of Superheated Steam,” by 
Professor R. C. H. Heck; “A Journa 
Friction Measuring Machine,” by Henry 
Hess; “A By-Product Coke Oven,” by 
W. H. Blauvelt; “Tests of Some High- 
Speed Steam Engines,” by F. W. Dean. 
There will be a symposium upon machin- 
ery for conveving materials, with papers 
by several authorities. The Society for 
the Promotion of Engineering Education 
and the Society of Automobile Engineers 
will also hold their annual meeting im 
Detroit at this time, which will enable 
members of each society to participate in 
the sessions of the other. 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. , 


AMERICAN DISTRICT TELEGRAPH COMPANY. 


The annual report of the American 
District Telegraph Company for the year 
ended December 31, 1907, shows gross 
income of $3,017,174; expenses, $2,304,- 
214; net income, $712,960, equal to 7.17 
per cent on the $9,925,350 capital stock. 
The dividends paid were $396,899, leav- 
ing a surplus of $316,061, which, added 
to the previous surplus, makes a total sur- 
plus of $1,246,570. 


LONG ISLAND RAILROAD COMPANY. 


The annual report of the Long Island 
Railroad Company shows an increase in 
gross earnings of $534,811, or 5.6 per 
cent. This was more than offset by an 
increase in operating expenses of $1,045,- 
422, or fourteen per cent. The income 
account shows a deficit of $858,828, 
against a deficit in the previous year of 
$28,359. This is due to extraordinary 
expenses and to an increase in taxes and 
fixed and other charges amounting to 
$201,032, which includes the payment of 
interest on equipment trust certificates 
and interest on advances made by the 
Pennsylvania Railroad Company for the 
purpose of carrying on improvements. 
The gross earnings were $10,130,470; the 
expenses, $8,526,584; rents, $200,147, 
making the net operating earnings 
$1,403,676: other income amounted to 
$332,069, and charges, taxes, etc., totaled 
$2,594,573. 
` At the annual meeting all the directors 
were re-elected, with the exception that 
Frederick G. Bourne was added to the 
list to take the place of Franklin B. Lord, 
deceased. 


MICHIGAN STATE TELEPHONE COMPANY. 

The directors of the Michigan State 
Telephone Company have declared the 
regular quarterly dividend of one and one- 
half per cent on the preferred stock, pay- 
able August 1. Quarterly dividends of 
one per cent each, cr at the rate of four 
per cent per annum, were declared on the 
common stock, payable June 1 to stock of 
record May 16. 

At the annual meeting of the company 
D. W. Briggs, vice-president of the Bank 
of Saginaw (Mich.), and Russel] A. Al- 
ger, of Detroit, Mich., were elected di- 
rectors to succeed Elwood T. Hance, de- 
ceased, and W. A. Jackson, who declined 
re-election. Other directors were re- 
elected. John T. Shaw, president of the 
First National Bank of Detroit, was elect- 
ed chairman of the executive committee. 


ELECTRICAL REVIEW 


CONNECTICUT RAILWAY AND LIGHTING 
COMPANY. 


The financial statement of the Connecti- 
cut Railway and Lighting Company for 
the nine months beginning July, 1907, 
and ending March 31 last, shows the in- 
come of the company to have been $778,- 
737.70, with expenses of $514,419.86. 
The net profits were $264,317.84. Divi- 
dends on the preferred and common 
stock of the company totaled $402,545 for 
the period mentioned. The total assets 
of the company are given as $33,899,- 
201.07, of which $31,878,800.50 is repre- 
sented by equipment and construction. 
The funded debt of the company is given 
as $13,465,700. The company is leased 
to the Consolidated Railway Company for 
a period of 999 years on a four-per cent 
dividend basis, the payment of which is 
guaranteed by the New York, New Haven 
& Hartford Railroad Company. 

At the annual stockholders’ meeting the 
following directors were elected: Walton 
Clark, W. T. Hinks, Lewis Lillie, Ran- 
dall Morgan, A. W. Paige, E. G. Runkle, 
Charles S. Sanford, A. C. Shepardson, 
R. A. C. Smith, M. J. Warner and A. M. 
Young. At the meeting of the directors 
the following officers were elected: A. M. 
Young, president; R. A. C. Smith, first 
vice-president; Randall Morgan, second 
vice-president; Lewis Millie, treasurer; 
James Ball, assistant treasurer; W. S. 
Dougherty, secretary, and G. S. Philler, 
assistant secretary. 

— 0 
The Home Show in New 
York City. 

The Home Show will be held in the 
Grand Central Palace, New York citv, 
from May 2 to May 9, inclusive. A large 
part of the floor space at the Palace will 
be given over to the exploitation of elec- 
trical supplies and conveniences for all 
parts of the house. In addition, there 
will be complete exhibits of material used 
in the construction and exterior and in- 
terior decorations of the home. The ex- 
hřbition will include every conceivable 
article for completing and furnishing the 
house, and over eighty exhibits, totaling 
space reservations of nearly 15,000 square 
feet, have already been secured. 


a a a 


Trouble for the Missouri 
River Power Company. 

Floods in Montana last week resulted 
in the bursting of the Hauser Lake dam, 
great damage heing done to the town of 
Craig and a portion of the electrical de- 
velopment of the Missouri River Power 
Company, of Helena, Mont. 
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The American Circular Loom 
Company. 

As was briefly announced in last weck’s 
issue of the ExectricaL Review, the 
plant of the American Circular Loom 
Company, at Chelsea, Mass., was destroyed 
by fire in the conflagration which swept 
over that city the week before last. The 
fire started about two miles from the fac- 
tory, and the entire Chelsea plant, con- 
sisting of the “Circular Loom” factory, 
warehouse, stables and home offices, was 
completely destroyed. The loss was fully 
covered by insurance. The factory em- 
ployés suffered severely, nearly all, living, 
as they did, in the vicinity of the factory, 
losing house and home and all they pos- 
sessed. Some of the employés were in- 
jured, and one—a young woman—was 
burned to death. 
~ The company has lost no time in getting 
started again. It has already secured a 
new factory, admirably adapted to its 
needs, in North Cambridge, Mass. New 
permanent offices have been established in 
the International Trust Building, Boston, 
Mass. The company is actively engaged 
in assembling with all possible speed new 
machinery for the manufacturing of “Cir- 
cular Loom,” and will be able to supply 


the demand regularly and promptly within 
a very short time. 

The company’s other facilities have in 
nowise been affected by the Chelsea fire. 
The “Electroduct” factory, at Kenilworth, 
N. J., is in full operation, and the new 
“Metal Molding” factory, also located at 
Kenilworth, is now fully completed, in- 
cluding a large electro-galvanizing plant. 
The “Lutz Metal Molding” will be offered 
to the trade as soon as the necessarv 
printed matter, which was stored at the 
home offices, and burned up, can be dupli- 
cated. 

— 0 


Navy Department Supplies. 


The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
April 28 for the following electrical ma- 
terial: 6,000 feet of cable, 13,000 fect 
rubber-covered wire, for delivery at Brook- 
lyn, N. Y.; 34,000 feet cable, miscclla- 
neous silk cord, miscellaneous electrical 
supplies, miscellaneous lighting wires, 
miscellaneous micanite, for delivery at 
League Island, Pa.; miscellaneous elec- 
trical supplies and miscellaneous lighting 
wire, for delivery at Boston, Mass.; 550 
fect of magnet wire, for delivery at Nor- 
folk, Va. i 

The bureau will open bids on May 5 for 
miscellaneous incandescent lamps, for de- 
livery to all yards, and three motors for 
delivery at New Orleans, Ia. 

Bids will be opened on May 12 for mis- 
cellaneous cable, four motor-generators 


and twelve transformers, for delivery at 
Puget Sound, Wash. 


640 


Vol. 52—No. 17 


The Maggia Valley, Switzerland, Single-Phase, 5,000-Volt 


N electric railway embodying in its 
design very interesting features 
was recently opened for traffic in 

the “Maggia” Valley, running between 

Locarno and Bignasco, in the Canton of 

Tessin, Switzerland, utilizing single- 

phase alternating current at 5,000 volts. 

~ The road begins at Locarno at the 
northern end of Lake Maggiore and runs 
in a northwesterly direction alongside the 
county road, passing the town of Solduno, 
above which it runs over the Pontebrolla 
bridge. This passes over the Maggia 

River and is an old structural-steel arch 

bridge, with a span of sixty-five feet, 

which was widened for this purpose. Di- 

rectly above this bridge, at Pontebrolla 

station, the road crosses the river once 
more over a lattice-girder bridge. The 
span, which is 180 feet, is carried between 
massive masonry piers from which 
masonry arches are sprung continuing the 
bridge on either side, there being three 
such arches, each having a span of eighty- 
two feet. The remainder of the road runs 
along the mountain slope in which, at 
places, tunnels and cuts had to be made. 
At other places heavy retaining walls have 
been built. In some parts the tracks run 
on these retaining walls as much as fifty- 
five feet above the county road; at other 
points the railway runs at a lower level 
than the road. There are nine bridges 
and tunnels before the terminus of the 
road at Bignasco is reached. The tun- 
nels, of which there are two, are respect- 
ively 160 feet and 570 feet long. The 
bridges, of which there are seven, range 
from thirty-three feet to 246 feet in 
length, the largest being composed of 
three arches. Although many cuts had to 
he made and valleys spanned, the condi- 
tions as a whole were very favorable. The 
entire length of the road is seventeen 
miles, in which distance there is a rise of 

740 feet, the steepest grade being thirty- 

three feet to the thousand. The smallest 

curve is on a radius of 330 feet. 

Current is drawn from the power-house 
at Locarno, where two hydroelectric units 
of 600 horse-power each were originally in- 
stalled. With the increased demand for 
light and power, a third unit of the same 
capacity was installed simultaneously with 
two 660-horse-power units for operating 
the railway system, one of the latter being 
kept in reserve, 


Railway. 


By Frank Koester. 


The head-race water is conducted 
through a tunnel 2,600 feet long, the 
inlet of which is well provided with 
sluice-gates, screens and sand trap, to a 
collecting basin from which two penstocks 


Motour-Car ENTERING TUNNEL, MAGGIA 
VALLEY RAILWAY. 


of 4.9 feet diameter lead to the power- 
house under a head of 128 feet. 

The turbines, which are of the Bell 
Company manufacture, horizontal type, 
are direct-connected to the generators by 
insulated flexible couplings. Owing to the 


The generators are of the Oerlikon 
make, which company also furnished. the 
entire equipment for the railway system. 
They are 5,000-volt, twenty-five-cycle, 
single-phase alternators, running at 600 
revolutions per minute. They develop a 
normal capacity of 380 kilowatts, with a 
power-factor, cos. $ == 0.8, and for a 
two hours’ run they will develop a capacity 
of 450 kilowatts, and for a shorter period 
550 kilowatts. 

With the installation of the new gener- 
ator units the old switchboard was aban- 
doned and an entirely new switch-gear 
was installed, and all high-tension appa- 
ratus was placed in individual concrete 
cells, which has been the Swiss practice 
for some years. The current is taken 
directly from the bus-bars to the trolley 
or contact wire. 

The poles are placed with reference to 
the centre of the track, as is the usual 
practice, but the distance of the wire from 
the poles varies from six to forty inches, 
depending upon the radius of track curves. 
At railroad stations, tunnels, crossings 
and switches, the wire is placed as near as 
possible to the centre of the track. The 


Mortor-Car AT Switcoixe Pont, MAGGIA VALLEY RAILWAY. 


fluctuation of load of the railway system 
and to save the expense of hydraulic gov- 
erning devices, the two generator units 
installed for this purpose were equipped 
with flywheels, of which the couplings 
form a part. 


minimum height of the contact wire above 
grade is fourteen feet, while at free 
stretches and at stations it is sixteen feet. 
The maximum height of the contact wire 
above grade, which occurs above switches, 
is 17.4 feet. The trolley wire is five-six- 
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teenth-inch hard-drawn copper. As the 
power plant is located about three miles 
from the starting point of the railway, 
the current is carried the remaining four- 
teen miles by a single feeder. With a 
voltage of 5,000 the loss in pressure in 
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is divided into sections. For this pur- 


pose a one-eighth-inch iron wire running 
along the line is connected to relays of 
the section switches, which are located at 
the railway stations and principal stop- 
ping points. 


These section switches may 


MOTOR-CAR AND TRAILER AT PONTEBROILLA BRIDGE, MaGGIA VALLEY RAILWAY. 


feeder and return is ten per cent when 
the trains run on schedule time, namely, 
one train ascending while another is de- 
scending the mountain. If, however, 


be operated by hand, or, in case an insu- 
lator should break, the live wire comes in 
contact with the insulator-carrying 
bracket, which is electrically connected to 


TURBO-GENERATOR UNIT AT LOCARNO PLANT IN PONTEBROLLA FOR OPERATING THE 
Macara VALLEY RAILWAY. 


schedule time is not maintained and 
more trains are ascending the mountain 
than are descending, the drop in pressure 
may reach a maximum of from twelve to 
thirteen per cent. 

The contact wire, over its entire length, 


the relay and switch, which are grounded. 
The insulators are supported in a sleeve, 
so that in case the contact wire should 
break in any section the insulator is caused 
to rotate in this sleeve, thus causing a 
stiff piece of wire clamped to the insu- 
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lator to come in contact with the above- 
mentioned insulator bracket and cutting 
out the impaired section of the line. 

The cars are 52.5 feet long by 8.8 feet 
wide. They are carried upon two four- 
wheeled trucks spaced 24.6 feet apart. 
The axles of each truck are on 8.2-fọot 
centres. Each truck is provided with two 
sixty-horse-power, 200-volt motors. For 
the purpose of operating the trains as 
used for the present traffic, forty-horse- 
power motors would be sufficient, the 
greater capacity being provided for future 
conditions. Two motors of one truck are 
always kept in series and are geared to the 
drivers in the ratio of 1 to 5.15. 

The motor-cars are divided in second 
and third-class compartments, between 
which there is a mail and baggage com- 
partment, which is 8.2 feet long. The 
third-class compartment is arranged for 
smokers and non-smokers, the former 
having seating capacity for twenty-four 
and the latter for eight. Including sec- 
ond-class, the seating capacity is forty- 
four. 

Current is collected by a novel device 
known as the “Oerlikon.” The collector 
consists of a bent rod contacting with 
either the bottom, side or top of the wire, 
depending upon its relative position to the 
motor-car. Each car is provided with two 
such collector rods, one of which is suffi- 
cient for regular operation, which may be 
lowered or raised from the platform of 
the car, both being connected to a horn 
lightning arrester on the top of the car 
and to the high-tension room located in 
the baggage compartment. The latter ig 
made of structural steel and lined with 
asbestos cement. This room containg all 
high-tension switches, which may be oper- 
ated either by hand, electrically or pneu- 
matically. Two oil-transformers, each of 
ninety kilowatts’ capacity, are carried be- 
neath the car body. 

As the Maggia Valley Railway cars are 
in future to run through the town of 
Locarno, running over the existing tram- 
way to the St. Gothard Railway, they had 
to be provided with apparatus for single- 
phase, 800-volt working. For this purpose 
the transformers have a winding for 800 
volts, as well as the winding for 5,000 
volts. As the overhead trolley to the St. 
Gothard Railway is provided with bow- 
sliding contact, these cars were also so 
provided. Consequently, the only change 
necessary at the junction station is the 
simultaneous lowering of one and elevat- 
ing of the other collecting rod, the unused 


rod being locked in position. Each car 
is provided with two air-brakes and two 
air-compressors. 
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American Institute of Eiec- 

trical Engineers. 

The annual meeting of the American 
Institute of Electrical Engineers will be 
held on Tuesday, May 19, in the Engi- 
necring Societies Building, New York 
city. This is the third Tuesday in May. 
In addition to the routine reports the fol- 
lowing papers will be presented: “Com- 
parative Tests of Lightning Protection 
Devices on the Taylors Falls System,” by 
J. F. Vaughan; “Studies in Lightning 
Performance, Season of 1907,” N. J. 
Neall. 

The annual convention of the Institute 
will be held at Atlantic City, N. J., June 


29 and 30 and July 1 and 2. These 
papers are expected : 
“Voltage Ratio of Split-Pole Con- 


verters,” Comfort A. Adams. 

“A New Large Generator for Niagara 
Falls,” B. A. Behrend. 

“Relation of the Manufacturing Com- 
pany to the Technical Graduate,” B. A. 
Behrend. 

“Experimental Observations of Elec- 
trical Stresses, Caused by 
Grounds,” Ernst J. Berg. 

“Steam-Turbine Plant, Some Possibili- 
ties Resulting from Recent Engincering 
Developments,” J. R. Bibbins. 

“Thirty-Day Test on Producer-Gas 
Power Plant, Discussion of Results in Re- 
lation to Cost of Power,” J. R. Bibbins. 

“Three-Phase Power Factor,” Austin 
Burt. 

“A Study of Automatic Switchboard 
Telephone Systems,” W. Lee Campbell. 

“A New Method for the Design of Al- 
ternators,” Carl J. Fechtheimer. 

“Wireless Telephony,” R. A. Fessenden. 

“Conductor Rail Measurement,” S. B. 
Fortenbaugh. 

A paper on certain features of the 
Southern Power Company’s system, J. W. 
Fraser. 


“Notes on Electric-Locomotive Tests,” 
George Gibbs. 

A paper on electric fire-hazard prob- 
lems, C. M. Goddard, representing the 
National Fire Protection Association. 

“Notes on the Development of Electric 
Heating,” W. S. Hadaway, Jr. 

“Graphic Treatment of the Rotating 
Field,” R. E. Hellmund. 

“An Imperfection in the Usual State- 
ment of the Fundamental Law of Elec- 
tromagnetic Induction,” Car] Hering. 

“Ventilation of High-Speed Alter- 
nators,” Albert Kingstung. 

“Modern Developments in High-Speed 
Motor-Generator Sets,” F. D. Newbury. 
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“Relation of the Manufacturing Com- 
pany to the Technical Graduate,” L. A. 
Osborne. 

“A Minimum-Work Method for the 
Solution of Alternating-Current Prob- 
lems,” Harold Pender. 

“The Design of High-Tension Water 
Power Stations.” D. B. Rushmore. 

“Relation of the Manufacturing Com- 
pany to the Technical Graduate,” D. B. 
Rushmore. 

“The Fundamental Considerations 
Governing the Design of Transmission- 
Line Structures,” D. R. Scholes. 

“The General Equations of the Elec- 
trie Circuit.” C. P. Steinmetz. 

A paper on the clectric heating plant 
at Biltmore Estate, North Carolina, 
Charles E. Waddell. 

“On the Economical Location of Sub- 
stations in Electric Railways,” Gerard B. 
Werner. 

“From Steam to Electricity on a 
Single-Track Road,” J. B. Whitehead. 

“The Application of Storage Batteries 
to the Regulation of Alternating-Current 
Systems,” J. Lester Woodbridge. 

Other papers are being arranged for by 
the High-Tension, the Railway and the 
Educational sub-committees. 

—_ 0M 


The Coliege of the City of 
New York. 

The dedication exercises of the new 
buildings of the College of the City of 
New York, at St. Nicholas Terrace, New 
York city, will be held on the morning of 
Thursday, May 14. The city secured the 
present site ten years ago. ‘he grounds 
include four blocks, extending from One 
Hundred and Thirty-eighth street to One 
Hundred and Fortieth street, and from 
Amsterdam avenue to St. Nicholas Ter- 
race. Five new buildings were begun in 
1903. The main building contains the 
administrative oflices, the assembly hall, 
lecture and recitation rooms and labora- 
tories. There are, in addition, the chem- 
istry building, the mechanic arts building, 
the academic building, known as Towns- 
end Harris Hall, and the gymnasium. 
These buildings constitute, with their 
equipment, one of the most important 
groups of structures ever constructed for 
college uses in this country. 

The general exercises of dedication will 
be held on the morning of the 14th, and 
after ceremonies attending the raising of 
the national and city flags in the plaza 
and on the tower, the academic procession 
will pass to the great hall, where ad- 
dresses will be delivered. In the after- 
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noon special buildings and departmental. 


rooms will be formally opened with ap- 
propriate ceremonies. 

The college was chartered in 1847 as 
the Free Academy, and is maintained and 
entirely supported by the city of New 
York for the higher education of the sons 
of its residents, 

ZÂ 
Nebraska Electrical Associa- 
tion. 

The annual meeting of the Nebraska 
Electrical Association will be held at 
Omaha, Neb., on May 6 and 7. The 
chairman of the Programme Committee, 
L. E. Watson, Beatrice, Neb., announces 
the following papers: 

“Duties of the Electrical Inspector,” 
Waldemar Michaelson, city electrician, 
Omaha. 

“Electric Law,” Hon. W. R. Patrick, 
senator from Douglas County. 

“Electrice Rates,’ Homer Honeywell, 
Lincoln Gas and Electric Light Com- 
pany; I. B. Zimman, Omaha Electric 
Light and Power Company. 

“The Motor Problem from the Stand- 
point of Smal! Central Stations,” W. V. 
Bergenthal, Wagner Electric Manufactur- 
ing Company. 

“How to Meet Gas and Gasolene Com- 
petition in Stoves,” J. R. Cravath, Chi- 
cago, Ill. 

The officers of the association are T. H. 
Fritts, Grand Island, president; R. D. 
Russell, Fairbury, vice-president; William 
Bradford, Lincoln, secretary; E. V. 
Capps, Blair, treasurer. 

EEEE 
Receiver in London. 

Sir George Gibb, chairman and manag- 
ing director of the Metropolitan District 
Railway Company and the Underground 
Electric Railway Company, of London, 
England, has been appointed receiver for 
the latter company. Application for re- 
ceivership was made by Speyer Brothers, 
bankers, who are the largest holders of the 
company’s securities. There was no op- 
position to this action, which was neces- 
sary in order to avert the possible shutting 
down of all the lines by action of smaller 
creditors. The readjustment plan con- 
templates an offer of 110 per cent in new 
securities to holders of the $35,000,000 
notes maturing ou June 1. The securities 
will probably be in two classes: one an 
issue of four and one-half per cent bonds, 
and the other an issue of six per cent 
income bonds. Every holder of a $1,000 
note will receive $400 in the former class 
and $700 in the latter. In case note 
holders accept the proposition, the Speyers 
and other bankers will guarantee the com- 
pany $1,500,000 in cash as a protection 
against any future deficit in interest 
charges of the company. 
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NOTES ON LOS ANGELES, CAL. 


BY H. THURSTON OWENS. 


Los Angeles, Cal., has been called the 
eastern city of the coast, and many of 
its disagreeable features are eastern in- 
deed. Narrow streets, in bad repair; ugly 
skyscrapers, and crowded overhead trolleys 
in great abundance are there. 

The illustration herewith shows the 
main street of the city, Spring street, 
looking north from the Alexandria Hotel. 
All of the local trolleys pass through the 
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A very important feature has been 


neglected up to the present time and that. 


is uniformity. The intersecting streets 
have no lamps at all, and, as they measure 
approximately 400 feet, the results are 
very bad. 

Outside of the show district the light- 
ing is done by alternating-current enclosed 
6.6 ampere arcs with clear inner and no 
outer globes, suspended at the street inter- 
sections. The blocks here are 800 feet 


long and the lighting conditions much 
worse than upon the shorter unlighted 
blocks of the business section. 


SPRING 8TRERT, LOOKING NORTH FROM THE ALEXANDRIA HorEL, Los ANGELES, CAL., 
SHOWING STREET CROSSING SIGNAL TOWER AND ORNAMENTAL LIGHT STANDARD. 


city in two directions, as well as the 
suburban lines. This means that a great 
many cars are continually passing at all 
hours of the day. As the cars can not 
pass upon some of the curves, signal 
towers have been erected, as is well shown. 

The ornamental lamp is of Italian Re- 
naissance style and is one of 594 which 
have been installed upon the principal 
streets at the expense of the property 
owners, the cost being $110 each. They 
are erected opposite each other about 120 
feet apart, with four at each street inter- 
section. The lighting equipment consists 
of one sixteen-inch and four twelve-inch 
frosted globes enclosing three sixteen- 
candle-power and three eight-candle-power 
bulbs, respectively. All lamps burn from 
dusk until midnight and two at each inter- 
section after that time. 

The city pays for the lighting and 
maintenance, amounting to $57.50 per 
year for the first year and one-half, there- 
after the balance is assessed upon the 
property owners. The result has been 
praised to such an extent that it seems 
hardly necessary to state that no city in 


the world may claim a superior installa- 
tion, 


The “dream books” issued by the trans- 
portation companies now include superb 
street lighting along with climate and 
oranges, but eastern visitors will tell you 
that the residence streets are unlighted, 
and this is true. With a large percentage 
of the population in the real estate busi- 
ness, and lots of eastern capital being in- 
vested in this oasis on the desert, we may 
look for better lighting conditions in the 
near future. 

—o 
The Electrical Resistance of 
Selenium Ceils. 

A study has been made by F. C. Brown 
and J. Stebbins of the effect upon 
selenium cells of the following actions: 
Effect of pressure upon the resistance, 


and light sensitiveness at different press- ` 


ures; effect of temperature on the resist- 
ance and light sensitivencss at different 
temperatures; effects of hydrogen perox- 
ide on the resistance and of radium. 
Three types of selenium cell were used 
which gave concordant results, although 
certain of these were far more sensitive 
than others. The effect of pressure was 
determined by placing the cell in a pieze- 
ometer submerged in kerosene and then 
applying the pressure by means of a pump. 
It is necessary in these experiments to 
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eliminate the effect of temperature rise 
due to pressure, whigh is dope yyy means 
of a copper-resistance thermometer. In 
determining the effect of temperature the 
cell was placed in a kerosene bath sur- 
rounded by a water bath, which was heat- 
ed by a Bunsen burner. But few observa- 
tions were made to determine the effect 
of hydrogen peroxide. In these the cell 
was exposed to the vapors of the peroxide 
which had been poured upon black cloth 
or paper. The effect of radium was de- 
termined by exposing the cells to three 
milligrammes of about two million activ- 
ity, while various thicknesses of mica 
were interposed between the cell and the 
radium, and the effect noted; also, the 
distance between the radium and the cell 
was altered. The following is a summary 
of the conclusions reached from this 
study: The selenium cell changes in re- 
sistance with a change of the mechanical 
pressure on its surface. The pressure 
produces a real change in the resistance 
of the selenium itself. The percentage 
of change of resistance for one atmosphere 
was found to lie between 0.05 and 0.3. 
This value is a function of the tempera- 
ture and the electromotive force applied 
in measuring the resistance. An increase 
of pressure or a rise of temperature low- 
ers the light sensitiveness of the selenium 
cell, the resistance falling in each case 
with a rise of pressure or temperature. 
The sensitiveness to light is a function 
of the resistance of the given cell, whether 
this resistance be conditioned mainly by 
temperature, light, radium or hydrogen 
peroxide. The effect of radium and of 
hydrogen peroxide is to decrease the re- 
sistance very markedly, as much as thirty- 
five and ninety per cent respectively, and 
in the case of the latter this effect persists 
and the cell docs not begin to recover until 
the hydrogen peroxide has evaporated. 
The rate of recovery from exposure to this 
material is very slow, as is also the re- 
covery from the effects of radium.— 
Physical Review, April, 
—_——-_-@}-—- —__ 

Civili Service Examinations | 
for New York State and 
Connty Service. 

The New York State Civil Service 
Commission will hold examinations on 
May 9 for the following positions: As- 
sistant civil engineer, $5 to $6 a day ; 
bridge designer, $1,500 to $2,100; bridge 
draftsman, $1,200 to $1,500; leveler, 
$4.50 to $5 a day; mechanical draftsman, 
$900 to $1,500; telephone operators, state 


and county offices and institutions, $360 
to $720. 

The last day for filing applications for 
these positions is May 2. Full informa- 
tion and application forms may be ob- 
tained by addressing Charles S. Fowler, 
chief examiner, Albany, N. Y. 
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SHORT TALKS ON CENTRAL STATION 


ADVERTISING. 
BY J. O. LITTLE. 


THE DIsPpLAY WINDOW. 


Ask any successful retail merchant what 
he would take to let you have the full 
use of his display windows, and his an- 
swer will give you some idea of their ad- 
vertising value. 

You simply couldn’t get him to rent 
you his windows, but you can do the next 
best retail stores, but that’s only an argu- 
to your own windows. Your windows may 
not be so favorably located as those of the 
best retail stores, but that’s only an argu- 
ment for using greater care in dressing 
them. 

If fewer people pass your windows, your 
aim should be to attract a greater percent- 
age of those who do pass. You may not 
realize it, but you have in your stock in 
trade that which is unequaled for attract- 
ing attention, moving objects. Without 
calling in a window trimmer, without any 
greater effort than it requires to set up 
a machine or two and turn on the “juice,” 
you can make the merchant who is limited 
to dreas goods, hats and shoes, green with 
envy. 

There is nothing that will draw a crowd 
so quickly as a moving exhibit. Many de- 
vices are rigged up at great expense for 
display windows just because action is 
wanted. In the majority of cases these 
are entirely irrelevant, as, for instance, the 
clown balancing a ball on a rotating wheel, 
lately used by the National Cash Register 
Company in many of its display windows. 
Such a device does draw a crowd, but 
most of them watch it a while and turn 
away without any definite thought about 
cash registers. 

In the case of the central station it is 
different. The moving object that you 
use to draw the crowd is the very thing 
you want to advertise and those who stop 
to watch it can not fail to receive an ob- 
ject lesson. 

This method of advertising is the most 
direct of all and is far cheaper than news- 
paper or circular advertising. Naturally 
the best devices to exhibit in the window 
are those that have a general application, 
such as washing machines, sewing ma- 
chines, fans, ete. A motor-driven sewing 
machine makes a display that attracts 
everybody, men and women alike. A girl 
to operate it makes it irresistible, and 
when you compare her wages with the cost 
of other forms of advertising, it is scarcely 
worth considering. ‘To make the effect 
complete in advertising value there should 
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be a conspicuous placard containing a 
terse statement of fact, as for instance: 


Anybody can run it. It costs no 
more for power than a standard lamp. 


It does all the hard work; all you 
have to do is to feed in the goods. 
It lasts long enough to reduce its cost 
to a cent a day. 


The electric cure for backache. It 
will not increase your current bill any 
more than if you were to use just one 
more lamp. 


Saving the housekeeper at a cent a 
day for the motor and half a cent an 
hour for the current. 


In connection with the sewing machine 
a fan with floating streamers can be 
kept going at one side, bearing some such 
legend as: 


Makes the hottest office cool and 
pleasant for less than it costs to burn 
a single lamp. 


Thus you appeal to both the man and the 
woman. 

The washing and wringing outfit also 
makes an effective window moving-picture 
and so do many other applications. With 
the many motor-driven machines that are 
now on the market, the display can be 
changed from time to time and always 
kept so attractive that people will stop to 
look, whereas they would never think of 
noticing a “dead” display. 

Just as pictures are better than de- 
scriptions, the objects themselves are 


better than pictures and moving objects 


are better than still ones. The moving 
displays that it is possible for the central 
station to keep going should make the 
windows the most attractive in town. 
Such displays will accomplish more 
toward educating the public and making 
your service popular than wagon-loads of 
printed matter. 

—_—__<-@—— —- 
Engineers on Conservation 
of Natural Resources. 

A meeting was held on Tuesday eve- 
ning, April 14, in the auditorium of the 
Engineering Societies Building, under the 
auspices of the American Society of 
Mechanical Engineers, in response to the 
invitation of President Roosevelt to en- 
gineers to co-operate for securing the 
conservation of our natural resources. A 
letter was read from the President ex- 
pressing gratification at the zeal with 
which engineers had taken up this prob- 
lem. 

The meeting was presided over by J. W. 
Lieb, Jr., vice-president of the society, 
who called attention to the fact that the 
first President of the United States was 
an engineer, who was interested in the 
development of waterways. Dr. W. J. 
McGee, chief of the Bureau of Soils, 
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Washington, D. C., followed with an ad- 


dress on “The Conservation of the Water 
and Woods,” calling this the most im- 
portant subject now before the people. 

Dr. W. F. M. Goss, dean of the College 
of Engineering, University of Illinois, 
spoke upon “The Conservation of the Na- 
tion’s Fuel Supply,” saying that economy 
in its production and use is to be enforced 
by a fourfold process. The necessary steps 
are: Scientific research for the establish- 
ment of facts; practical demonstrations 
of facts thus developed on a scale which 
will convince men that there is profit, 
direct or indirect, in a better practice; 
restrictive legislation which will protect 
the public from the competition of un- 
scrupulous men, and finally effective in- 
spection which will secure an enforcement 
of law. The process can not successfully 
hegin with coercion; it must begin with 
education. 

Professor George F. Swain, of the Mas- 
sachusetts Institute of Technology, Bos- 
ton, presented the subject of “Stream 
Flow, Water Power and Navigation.” 
The most effective way of regulating 
stream flow is by preservation of the for- 


ests, and this produces three effects of 


great importance. It conserves one of our 
greatest natural resources—water power; 
it prevents erosion of the soil, and it pre- 
vents the silting of navigable rivers and 
harbors as well as of reservoirs. 

The concluding address, by Dr. Henry 
S. Pritchett, president of the Carnegie 
Foundation, treated of the attitude of the 
engineer toward the public. Engineering 
has grown into a profession that must 
consider public interests. The practical 
demonstration of professional ideals les 
in the use of fair judgment, a sound sense 
of justice and quick appreciation of the 
larger public causes. The engineer not 
only plans, but carries out, great enter- 
prises. If he be a true member of his 
profession he will, while serving loyally 
his employer, keep in mind the honor of 
his profession, the debt he owes to it and 
the service to the larger interests of hu- 
manity. 

—_—_——___-@o___—_- 
Gas Company Loses. 

A decision denying the Consolidated 
Gas Company, of New York city, the 
right to $4,883,000, was handed down 
orally on April 15 by Judge Hough, of the 
United States Circuit Court. 
funds are a part of the excess over the 
eighty-cent rate which has been deposited 
pending the final decision of this matter. 
If the money is released, Judge Hough 
said, the courts would have no power to 
bring suit for its recovery. 


These 
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American Electrochemical 
Society. 
The thirteenth general meeting of the 
American Electrochemical Society will he 
held in Albany, N. Y., April 30, May 1 


and 2. Headquarters will be at the Hotel 


Ten Eyck, while the sessions will be held 
both there, in the general lecture room at 
Union University, Schenectady, and in 
the lecture room at the Rensselaer Poly- 
technic Institute, Troy. The following 
is the programme which has been ar- 
ranged for this mecting: On Thursday, 
April 30, a meeting of the board of di- 
rectors will be held at the Hotel Ten Eyck 
at 9.30, followed at 10.30 by a general 
meeting in the ball-room of the hotel, 
when the following papers will be read and 
discussed : 

“The Construction and Accurate Meas- 
urement of Resistances of the Order of 
10,000 Megohms,” H. L. Bronson. 

“The Absorption of the Radioactive 
Emanations by Cocoanut Charcoal,” R. W. 
Boyle. 

“Industrial Applications 
num,” E. Blough. 

“The Nature of the Surface Film 
Formed on Aluminum and Magnesium, 
and the Aluminum-Magnesium Cell,” 
H. T. Barnes and G. W. Shearer. 

“Mercury Cathodes in Nitric-Acid So- 
lution,” J. A. Wilkinson. 

“Copper Anodes in Chloride Solutions,” 
Paul Dushman. 

“Solubility Determinations: in Aqueous 
Alcoholic Solutions,” A. Seidell. 

“The Potential of the Nickel Elec- 
trode,” E. P. Schoch. 

At 2 p. M. the annual business meeting 
of the society will be held at the same 
place, the report of the board of directors 
will be received and the address of the 
retiring president, Professor C. F. Bur- 
gess, will be delivered. The subject of 
this address is “The Corrosion of Iron 
from the Electrochemical Standpoint.” 
It will be open for discussion. Following 
the president's address these papers will 
be read : 

“Electrochemical Corrosion of the 
Rochester Steel Conduit,” Richard H. 
Gaines. 

“The Alloying of Iron and Calcium,” 
A. Hirsch and J. Ashton. 

“The Preparation of Calcium Alloys 
for Aluminothermic Work,” O. P. Watts 
and J. M. Breckenridge. 

“Distillation of Turpentine by Elec- 
tricity,” F. T. Snyder. 

“Water Power in the Adirondacks and 
Forest Preservation,” E. R. Taylor. 


of Alumi- 
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“Power for 
tries,” J. Meyer. 

In the evening a lecture will be deliv- 
cred by Professor W. D. Bancroft on “The 
Electrochemistry of Light,” in which the 
lecturer will present a new application of 
the electrochemical theory. After the 
lecture there will be an informa] gather- 
ing in the café of the hotel. 


On Friday morning, May 1, a meeting 


for the reading and discussion of papers 
will be held in the lecture hall of Union 
University, Schenectady, at ten o’clock. 
Electric cars will leave the hotel at Al- 
bany at 9 a. M., going direct to the place 
of meeting. The following papers will be 
read and discussed : 

“Kinetic Molecular Energy,” a lecture 
by C. P. Steinmetz. 

“The Heat of Vaporization of Metals 
and Other Substances,” Joseph W. Rich- 
ards. 

“Robert Hare’s Electric Furnace,” C. A. 
Doremus. 

“Electrochemical Patents,” A. B. Mar- 
vin, Jr. 

“The Electrical Testing of Iron Dur- 
ing Annealing,” E. E. F. Creighton. 

“The Synthesis of Hydrocyanie Acid 
in the Electric Furnace,” R. S. Hutton 
and E. W. Smith. 

In the afternoon a lunch will be ten- 
dered the society by the General Electric 
Company in its restaurant, and at 2 P. M. 
the shops will be thrown open for inspec- 
tion. At 5.45 the members will take a 
train at Union Station for Albany. At 
7.30 an informal dinner will be held at 
the Hotel Ten Eyck, the private dining- 
room being reserved for this. The price 
of the dinner will be $1.50. 

On Saturday morning, May 2, a meet- 
ing will be held in the lecture room of 
the Rensselaer Polytechnic Institute, 
Troy, at 9.30. Electric cars leave the 
Hotel Ten Eyck every few minutes and 
run to the institute, taking half an hour. 
The following papers will be read and 
discussed : 

“Conduction in Electrolytes,” L. Kah- 
lenberg. 

“The Passage of Direct Current 
Through Electrolytes Without the Use of 
Electrodes,” Carl Hering. 

“Reversed Electrolysis,” J. W. Turren- 
tine. | 

“The Conversion of Iron  Pyrites, 
FeS?, Into a Magnetic Form,” O. L. 
Kowalke. 

“The Electrolytic Refining of Iron,” 
E. F. Kern. ~ 

“The Electrolytic Corrosion of Alumi- 
num Bronze,” W. S. Rowland. 

“Further Researches on the Electro- 
lytic Corrosion of the Bronzes,” A. T. 
Lincoln. 

“Problems in the Manufacture of Dry 
Cells,” C. F. Burgess. 

At 1 P. M. the society will lunch at the 
Rensselaer Inn, and at 2 P. M. members 
will visit various points of interest in 
Troy. This will close the mecting of the 
society. 
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ECONOMY AND CLEANLINESS IN 
PACKINGTOWN — ELECTRICITY 
AN IMPORTANT FACTOR. 


ee 


BY C. A. TUPPER. 


Whatever may have been the condi- 
tions that inspired the writing of “The 
Jungle,” with its plainly exaggerated 
account of the state of “Packing- 
town,” there is nothing in or about 
the stockyards of to-day and their 
manifold industrial plants, teeming with 
operatives, to even faintly suggest the re- 
volting scenes of filth which Sinclair’s 
lively fantasy pictured. On the contrary, 
ull indoors is the product of an order, 
good system and cleanliness almost be- 
yond belief, and one of the most potent 
factors in bringing this about has been 
the introduction of electric drive, with 
its consequent clear headroom, freer floor 
space, better light, ventilation and oper- 
ating conditions than could ever have been 
possible under the old system of shafting, 
belting, pullevs and gears innumerable 
which formerly stretched in a network 
across cach room, “cluttered up” the place 
and gathered dirt and waste on every ex- 
posed surface. 

The extent to which motors are now 
utilized and their widely diversified ap- 
plication was shown in a recent visit of 
the writer to the various Chicago plants 
of Swift & Company and Libby, McNeill 
& Libby, where machines to the capacity 
of about 9,000 horse-power, in sizes from 
one horse-power up, are in daily opera- 
tion. 

Strange and queerly named apparatus, 
which the average man never heard of 
and probably would not understand, such 
as rockers, plotters, candlers, crimpers, 
crutches, neutralizers, ete., are driven by 
motors on the same current as that sup- 
plied to others turning, shaking, or agi- 
tating the mixtures in, machines of 
homely but perfectly intelligible names, 
to wit: brainers, splitters, cleavers, skin- 
ners, strippers, carcass-conveyers, meat- 
hoists, metal sharpeners, rip-saws, horn- 
saws, throwouts, cte., in the butcher shop; 
rippers, cleaners, stuffers, roller-benches, 
washers, salters, brine-cooler pumps, fan- 
blowers, spice mills and mixers, sewing 
machines, etc., in the sausage plant; oil- ` 
pumps, mixers, renovators, box churns, 
suet choppers, salt mills, butter-workers, 
ete., in the butterine factory; kettle-stir- 
rers, cutters, hashers, presses, mills, oil 
circulators, molding machines, box nail- 
ers, ete., in the soap factory; bone saws, 
pulverizers, blood presses, driers, washers, 
compressors, guano crushers, screens, ete., 
in the fertilizer works; driers, grinders, 
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reels, ete., in the glue establishment; 
barrel-headers, hoopers, borers, washers, 
scourers, etc., in the cooperage plant; 
paddles, stirrers, etc., in the skin-curing 
house; cutters, shears, crimpers, ete., in 
the tin shop; suet choppers, fat cutters 
and wringers, stearine presses, lard cylin- 
ders, screws, agitators, ice crushers, ete., 
in the lard and stearine factory; wool 
breakers, driers, dusters, combers, ete., in 
the wool rooms; pickers, seed grinders, 
oil presses, tank agitators, oil-pumps, etc., 
in the cottonseed-oil department, and 
feather fans, hair driers, ete., in the 
plants where these products are prepared 
for market: while hydraulic presses, small 
pumps of every conceivable description, 
fans, blowers, elevators, convevers, separa- 
tors, hoists and machinery of general util- 
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Meat from the adjoining slaughter- 
after being cut into suitable 
lengths and thoroughly 
brought to this building by an elevator 
(or, if corned beef, lifted from the pickle- 
curing cellar) and transferred in buckets 
on trolleys, to the cooking room, which 
occupies the ninth floor, equal in area to 
a thousand household kitchens. Here 
may be seen at a glance the feature which 
is characteristic of this plant, viz.: abso- 
lute cleanliness. The walls are faced with 
pure white enameled brick, the ceilings 
and floors are of concrete, the window 
sashes shine with polished metal and 
there is not a piece of wood either in this 
or the other rooms to be described. 

From the cooking room, meat is sent 
white 


house, 
cleansed, is 


on enameled convevers to large 
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rooms have cach one one-half-horse-power 
motor direct-connected. 

All of the motors. operate on alternat- 
ing current and are of the “squirrel-cage” 
induction type built by the Allis-Chalmers 
Company, of Milwaukee, Wis. These 
offer especial advantages for the service, 
as thev are simple in construction and are 
casy to keep clean. The arrangement of 
each with respect to the machines js 
plainly shown by the photographs repro- 
duced herewith. 

The fourth and fifth floors are devoted 
to storage rooms, in which mav be found 
the thousands of cans, bottles, jars, 
glasses, etc., in which the products of the 
plant are put up. 

From the third floor the shipping i- 
done. On the first and second floors are 


FIFTEEN HORSE-POWER INDUCTION MoTOR OPERATING SPICE MILL AND l 


CHURN MIXER IN BAUSAGE FACTORY, SWIFT & COMPANY, CHICAGO, ILL. 


itv are electrically operated in all depart- 
ments and throughout the vards. Then 
there are the numerous motor-driven tools 
in the boiler shops, where tanks are made 
for plants and cars, the woodworking and 
carpentry shops, machine and general re- 
pair shops, and apparatus installed in the 
coal sheds, power-houses, refrigerating 
plants, icehouses, warehouses, office build- 
ings, laundries, restaurants and elsewherc 


—all run by electric power. 


Of all the numerous establishments 
which have transformed Packingtown 


from a collection of slaughter-houses into 
one of the most varicd and extensive in- 
dustrial communities to be met with any- 
where in the world, none is more typical 
of the best modern practice, both mechan- 
ically and from a sanitary standpoint, 
than that of the nine-storv “kitchen” of 
Libby, McNeill & Libby, where the famous 
canned corned beef, potted tongue, 
honeless chicken and other delicacies are 
prepared for shipment to all quarters of 
the globe. 


tables in the trimming room on the eighth 


floor, where it is put in shape for the. 


tins. Flesh representing over 250 cattle 
ean be trimmed here in an hour, with the 
aid of five meat choppers, cach direct- 
connected to a two-horse-power motor. 

The seventh floor is known as the 
square-canning room, where corned beef 
is put up. Four stuffing machines, each 
driven by a five-horse-power motor, and 
three capping benches, each taking its 
power from a two-horse-power motor, con- 
stitute the principal apparatus used. 

On the sixth floor is the round-canning 
room, filled with stuffing machines and 
capping benches driven in the same man- 
ner as those above descrihed. 

Both are supplied with vacuum pans, 
enabling the cans to be sealed in vacuum, 
and the six American air-compressor 
pumps installed for this service in an 
adjoining room are all driven by belting 
from one forty-horse-power motor. 


The various conveyers used in these 


Ixnpuction Motor BELTED To SURET HASHER, SWIFT & COMPANY, 
CHICAGO, ILL. 


the offices, electric generating plant and 
refrigerating machines. .Here the walls 
and ceilings, covered with white enamel, 
throw into sharp contrast the glistening 
black paint and highly polished steel of 
the machinery. 

All of the stories have numerous win- 
dows, and, with the absence of overhead 
gear of any kind, good light and ventila- 
tion are secured, making the entire plant, 
with apparatus such as that above de- 
scribed, a veritable triumph of sanitation. 
What part the use of motors plays in this 
the reader will readily understand. All 
tables, trucks, instruments, etc., are in 
keeping with the rest of the establish- 
ment, there being nothing that will absorb 
moisture, and every fixed piece stands on 
legs high above the floor, enabling the 
latter to be thoroughly flushed at the close 
of each day. . 

A total reaching many hundreds of 
millions of dollars is realized each vear 
from the sale of packing-house products. 
including fresh heef,-mutton, porky and 
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veal, corned beef, tongues, oxtails, hams, 
bacon, lard, poultry, eggs, butter, butter- 
ine, soaps, tallow, glues, oils. bones, fer- 
tilizers, pelts, hides, casings, wool, hair. 
feathers and various other by-products de- 
rived from cattle, sheep, hogs and poul- 
try. 

The industry is operated on a very nar- 
row margin, and, as there are no secret 
or complicated processes not open to all, 
packers such as Swift & Company, Ar- 
mour & Company and Nelson Morris 


ONE OF Two SEVEN AND One-HaLF Horsg-PoweR AND Four Five- 
DIRECT-COUPLED TO STUFFING MACHINES, 


Horse-Power Morors, 
Lrssy, McNEILL & LrsBy, Curca@o, ILL 


FIFTEEN HORSE-POWER INDUCTION 


Company must depend for their Very ex- 
istence, as large corporate concerns, upon 
such advantages as location at the chief 
livestock centres, manufacturing in large 
quantities at the minimum of expense, 
good refrigeration, utilization of all 
“waste? material, and highly efficient 
business management, including the use 
of the very best mechanical methods and 
appliances, It is here that motor-drive 
has been taken up with such notable re- 
sults, particularly in the conversion of 


Motor DRivING SHAFT IN SHEEP- 
SKIN Curra House, SWIFT & Company, Cuicago, ILL. 
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“waste” into dollars; for, were it not for 
the so-called “by-products,” there would 
be under present conditions of trade not 
only scant profit, but an actual loss in the 
handling of meats from live animals. 
Some vears ago the only materials of 
this kind to which the packer gave any 
thought were hides and tallow. Other 
manufacturers in the vicinity, such as 
glue makers, bought certain parts of the 
waste; but no really effective utilization of 
it was made until the meat-men them- 


selves had their attention aroused to the 
possibilities of this branch of the business. 

First they undertook the manufacture 
of soap, then glue, then fertilizers. Hair, 
Which was formerly thrown away, except 
for small quantities used by plasterers, is 
now dried and sold for many purposes. 
Horns and hoofs form valuable articles 
of commerce, being used for combs, han- 
dles, buttons and ornaments by the score, 
including excellent imitations of costly 
materials. Dried blood, ground bone, 
waste tissues and fibres, when made up 
into fertilizer mixtures, retail at many 
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dollars the ton. Cartilage and related 
substances reappear as glue. The choicest 
of the fats, once indiscriminately classed 
as tallow, or at best used for lard, form 
the chief clement in making butterine or 
oleomargarine, and the residue from this 
fat is refined into stearine, an element of 
chewing-gum. Other by-products are so 


familiar that they will readily occur to 
all. 

In each process through which any part 
of the animal passes, until its last vestige 
has disappeared in the fertilizer house or 
glue factory, a great deal of mechanism 


ONE OF Five Two-Horse-Power INDUCTION MOTORS, Drrect-CouPLED 
TO Meat CHOPPERS, Lippy, MCNEILL & Lipsy, Carcaco, ILL. 


ONE OF Four Motors Direct-CouPLED To CAPPING BENCHEs, 
Lissy, McNemu & Lissy, Cuicago, ILL. 


is used, and most of this is capable of 
being electrically operated. A mere peru- 
sal of the long list of motor-driven ma- 
chines mentioned in the first part of this 
article will show even a casual reader 
What the change from mechanical power 
transmission to motor drive means. So 
far as economy is concerned, there can be 
no question that an enormous saving 
has been effected; and what is true of ono 
great industry may be applied with equal 
force to others, similarly situated, which 
have not vet taken full advantage of 
their opportunities in/ this respect. 
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HIGH-SPEED ELECTRICAL 
MACHINERY.: 


BY GERALD STONEY AND A. H. LAW. 


The first high-speed dynamo made for 


direct coupling to a steam turbine was 
designed: and constructed in 1884 by the 
Hon. C. A. Parsons. The chief features 
of interest as described in the patent are 
those which relate to the provisions to 
. meet the centrifugal forces, the spiral end 
windings of the drum armature, and the 
construction of the commutator segments 
in short lengths dovetailed into steel rings 
with asbestos insulation. 

The armature was two and five-eighths 
inches in external diameter, and the core, 
built of very thin iron plate, was two and 


one-quarter inches in diameter and eight 


inches long. There were fifty conductors, 
and at 18,000 revolutions per minute (the 
normal speed) the output was seventy-five 
amperes at 100 volts, or ten electrical 
horse-power. 

The surface speed of about 206 feet per 
second of the armature was a great ad- 
vance on previous practice, but still more 
unusual was the speed of alternation of 
magnetism in the iron of the armature, 
= which in the absence of any but external! 
cooling necessitated the losses in the arma- 
ture being kept at a minimum. 

Internal cooling by means of a flow of 
oil through a hole in the armature shaft 
was tried, but was in later plants dis- 
carded as relatively ineffective. 

Thus at a single step the ordinary speed 
of dynamos was increased from ten to 
fifteen times, which ratio it is of interest 
to note still fairly represents the differ- 
ence in speed between reciprocating-en- 
gine and steam-turbine practice for given 
sizes of electrical generating plants. Al- 
though at this early date in the history 
of the steam turbine it was naturally the 
turbine that created most interest, it can 
safely be said that without the high-speed 
dynamo—in many ways quite as difficult 
or even a more difficult problem—there 
would have been no steam turbine as we 
know it to-day. It will be easily under- 
stood that an entirely new set of me- 
chanical problems had to be faced when it 
is mentioned that the centrifugal force 
was about 12,000 times gravity. or in other 
words, every pound weight had a centrif- 
ugal force of about five and one-half tons. 

In this early armature the spindle was 
of high-carbon steel to give the greatest 
possible strength, the diameter at the 
centre being one and one-quarter inches, 
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and the bearing one-half inch diameter 
by three and one-half inches long. The 
core was smooth, two and one-quarter 
inches diameter, with notched driving 
discs of red fibre at each end, and on it 
was wound a drum-winding with barrel 
ends, the whole being held together by 
binding wire to withstand the centrifugal 
foree. The commutator was made up of 
sections held by dovetailed rings with as- 
bestos insulation. It will be seen that 
from the first the necessity of long cores 
of small diameter was recognized, and it 
is remarkable how closely the magnetic 
densities, ampere-turns per inch diameter 
of core, and other electrical quantitics 
agree with what we would now adopt if 
we were called upon to make a similar 
dynamo, and this is all the more remark- 
able as the theory of the dynamo was very 
imperfectly understood twenty-four years 
ago, little being known about magnetic 
densities and still less about hysteresis and 
eddy currents. The iron available in 
those days for the core plates had about 
four times the hysteresis loss of modern 
armature iron, but this was probably to 
some extent counterbalanced by the very 
high periodicities which made the hys- 
teresis losses small in comparison to the 
eddy-current losses. 

These armatures gradually increased in 


‘size until in 1889 they reached the size 


of sixty kilowatts at 6,000 revolutions per 
minute, the cores being seven inches di- 
aineter and eighteen inches long, the out- 


put being 600 amperes at 100 volts. 


These early types of dynamos were all 
bipolar with shunt-wound horseshoe mag- 
nets. The number of commutator seg- 
ments were usually twelve for fifty or 
sixty-five volts, and eighteen for from 
eighty to 100 volts, and in all but the 
smallest sizes there was only one complete 
armature-turn per segment. 

In these plants the sparking was not 
at that time considered excessive at full- 
load, though it would be considered so 
according to present practice, but even as 
early as 1885 it was recognized that it 
ought to be possible to avoid both spark- 
ing and shifting of the brushes by a com- 
pensating winding, and such a winding 
through holes in the cast-iron pole-faces 
was tried, but the benefit was found to be 
very small, and it was not gone on with. 
It is now known that the reason of its 
want of success was that the ampere-turns 
of the compensating winding were only 
about three-quarters of those on the 
armature and that, had these ampere- 
turns been trebled, the great improvement 
effected by the adoption of compensating 
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winding in 1903 would have been accom- 
plished some eighteen years sooner, 

In 1889, on account of the temporary 
loss of the 1884 patent for spiral drum- 
end connections, an armature was con- 
structed with a series of insulated discs 
at each end of the core, each connected to 
opposite conductors, an arrangement iden- 
tical electrically with the ordinary drum- 
winding, but although it worked very 
well the cost and difficulty of manufac- 
ture were found to be excessive, and it 
was decided to adopt a Gramme armature. 
Besides this, it was early seen that for 
a given voltage a certain number of com- 
mutator segments were necessary and that 
the sparking to a large degree depended 
on the ampere-turns in the armature, and 
since the Gramme armature had twice as 
many segments as the drum for the same 
number of conductors it appeared that 
the result should be better. 

Several turbo-dynamos were made with 
armatures of this type, the most notice- 
able being some of 400 kilowatts for 500 
volts running at 2,200 revolutions per 
minute, and some of 150 kilowatts for the 
same voltage at 3,000 revolutions per 
minute. The former of these sets had two 
armatures to each machine, these arma- 
tures being both mounted on the same 
spindle with their commutators at op- 
posite ends, and both these and the 150- 
kilowatt plants are doing good work to- 
day. 

At this time also was introduced the 
construction of commutator with steel 
rings shrunk on over mica holding the 
segments in place against the centrifugal 
force, a construction which has been uni- 
versally adopted by all makers of high- 
speed dynamos. Also, in some cases, fan 
blades were fitted to these commutator 
rings for the purpose of both cooling the 
armature and also the commutator. 

The chief defects of these armatures 
were that sparking was not reduced, owing 
to the large self-induction of a Gramme 
winding, and that the heating was excess- 
ive, both on account of the difficulties of 
effective ventilation and also through the 
heating of the spindle due to its revolving 
in the stationary internal field of the ar- 
mature. 

For these and other reasons, on the re- 
covery of the patents in 1894 the drum 
armature was reverted to with consider- 
able improvements in detail, ventilating 
duets being provided along the cores to 
give internal cooling, and the conductors 
being much more efficiently laminated. 
And here it may be said that in all these 
high-speed armatures the cores are 
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smooth, or nearly so, and the windings 
extensively subdivided to prevent eddy 
currents. Slotted cores for high-speed ar- 
matures have been used with some suc- 
cess, but on account of the much higher 
self-induction of the windings it is im- 
possible to obtain as good results as with 
the smooth-core type. Slotted-core arma- 
tures have been built by C. A. Parsons & 
Company on several occasions, but results 
were never obtained which could in any 
way compare with those given by smooth, 
or nearly smooth, cores. 

In some of the most recently built 
armatures of large size the conductors 
have been laid in slight grooves in the 
core. These grooves provide a means of 
preventing the conductors froin movfng, 
and the iron between the conductors re- 
duces the reluctance of the air-gap to some 
extent. The conductors are held to the 
core by binding wire made of stvel piano 
wire, a material which long experience 
has shown to combine the qualities of re- 
liability and high tensile strength, which 
render it immensely superior to such ma- 
terial as phosphor bronze. Its magnetic 
properties are its one defect, but careful 
tests have shown that these are relatively 
of minor importance. 

A series of experiments made about 
1887 showed that in small turho-dynamos 
of twelve to sixteen kilowatts, running at 
speeds of from 8,000 to 9,000 revolutions 
per minute, giving periodicities as high 
as 130 to 150, the saving in power ob- 
tained by using phosphor bronze instead 
of steel wire amounted to only about two 
per cent, and a further series of experi- 
ments conducted in 190+ on two 150-kilo- 
watt armatures at 3,600 revolutions per 
minute showed a saving in power of less 
than 0.30 per cent by using phosphor- 
bronze wire, and it is still less in larger 
armatures. 

Against this saving must be set the fact 
that phosphor bronze has much lower ten- 
sile strength, and therefore a larger quan- 
tity is required. Also bronze wire is 
liable to have occasional soft spots of 
weaker material, which is a fatal defect, 
and it is a matter of experience that stecl 
binding wire, when properly applicd, is 
extremely reliable. Further, the surface 
construction enables the insulation of the 
conductors to be carried out in a very 
complete manner, so that there is no dan- 
ger of insulation being cut locally by 
sharp corners or projections from the core 
plates. 

In all these earlier dynamos the mag- 
nets were of the ordinary type, generally 
horse-shoe; but even when the size was 
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limited to 200 kilowatts at 3,000 revolu- 
tions per minute, although the commuta- 
tion was good when the brushes were prop- 
erly set for the load, heavy sparking was 
experienced on large variations of load, 
such as is met with in the case of traction 
plants. 

The first method of meeting the diffi- 
culty was to shift automatically the 
brushes according to the load. this being 
effected by moving the brush rocker by 
a piston controlled by a spring and actu- 
ated by the steam pressure at the inlet to 
the turbine. The angular movement re- 
quired by the brush rocker is approxi- 
mately proportional to the load, and the 
pressure at the inlet to a turbine is also 
proportional tothe load, so that it is 
easy to arrange for the brushes to be 
shifted the right amount. This arrange- 
ment, however, had the defect that it was 
not rapid enough to meet sudden and 
large changes of load, and under such cir- 
cumstances some sparking occurred dur- 
ing the interval of lag. 

In the year 1891 Professor Forbes took 
out a patent for a special winding to pre- 
vent distortion of the magnetic field in 
homopolar dynamos. The primary object 
of this patent is stated to be the correc- 
tion of distortion in homopolar machines, 
but the patent is also extended to other 
classes of dynamo electric machinery. 

In Professor Forbes’ arrangement the 
current passed along one pole in a direc- 
tion opposite to the direction of the cur- 
rent in the armature under that pole, 
and back along the other pole. In the 
early Parsons arrangement of 1885 what 
corresponds to a ring winding was used, 
the active wires being embedded in the 
pole-face, while the return was made at 
the back of the poles. 

The Forbes’ specification 
states that the number of wires on the 
polar faces is half the number on adja- 
cent parts of the armature, and this gives 
a number of ampere-turns in the com- 
pensating winding equal to the ampere- 
turns of the armature, and the want of 
sufficient ampere-turns was the reason 
why the arrangement did not yield the 
remarkable results obtained in later vears. 

In 1903, after a series of experiments. 
C. A. Parsons & Company constructed a 
300-kilowatt, two-pole compensated dy- 
namo working at 3,000 revolutions per 
minute at. a voltage of 500, in which the 
ratio of compensating ampere-turns to 


definitely 


armature ampere-turns were as high as 
2.4. The armature dimensions (with the 
exception of the commutator, which was, 
of course, larger) were similar to the 


649 
standard 200-kilowatt plant of that date, 
and at once remarkable results were obə 
tained, since it could be loaded up to 
800 kilowatts, and when that, and even 
greater loads, were thrown on and off with 
a circuit-breaker, there was no need to 
alter the position of the brushes nor any 
excessive sparking. 

This type of compensating winding 18 
now being exclusively used by the above 
firm, with modifications of detail only, 
on all their continuous-current turbo- 
generators. As this compensating wind- 
ing, which generally is chiefly concen- 
trated on the pole-pieces, is made with 
from two to two and one-half times the 
number of ampere-turns that are on the 
armature, there is a very large excess, suf- 
ficient both to neutralize the distorting 
effect of the armature windings on the 
field and at the same time to provide a 
commutating field for reversing, without 
sparking, the current in the coil under- 
going commutation. Owing to the width 
of this field the brushes need not be so 
accurately set, and there is considerable 
range of sparkless commutation at all 
loads. 

Since this method of compensating has 
no iron commutating pole, it has the ad- 
vantage that there is no self-induction to 
cause time lag at sudden changes of load ; 
as the ficld in the gap between the poles 
is entirely in air, it instantly responds to 
changes of current in the compensating 
winding, and thus the sparking often seen 
when there is a sudden change of load 
with commutating poles is avoided and 
the risk of a flash-over largely reduced. 
Also, since there is no iron to become 
saturated, the commutating field is al- 
ways strictly proportional to the load, and 
thus the trouble due to saturation causing 
sparking at some loads and not at others 
is avoided. This advantage is felt still 
more when the dynamo is required to give 
varying voltages and to commutate well 
at any of them without any adjustment of 
the compensating winding by diverters 
or otherwise. 

The compensating 
winding are much more than those due 
to fixed brushes and better commutation, 
since it has enabled not only the number 
of sezments for anv given voltage to be 
reduced, but also the ampere-turns on a 
given diameter of armature to be in- 
creased, This enables a larger output to 
he obtained for a given speed, or what is 
the same thing, a higher speed to be used 
for a given output. Before compensating 
was adopted, 500 kilowatts at 1.800 revo- 
lutions per minute was the extreme limit 
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of size for that speed, and the machine 
would not carry more than ten per cent 
overload. Now we have made a 500-kilo- 
watt running at 3,00Q revolutions per 
minute, or a %50-kilowatt running at 
1,800 revolutions per minute, carrying 
twenty-five or thirty per cent overload 
without sparking, and fifty per cent for 
a short time without injurious sparking. 
This has enabled not only the cost of the 
turbine to be largely reduced, but also the 
steam consumption to be lowered by some 
ten per cent. 

No difficulty has been experienced in 
running these compensated dyvnamos im 
parallel with one another or with other 
types, although in all cases they are self- 
exciting, no separate exciter being used. 

We have found brass-wire brushes run- 
ning on a grooved commutator to give 
the best results. The grooving has the 
advantage of increasing the surface of 
contact, and of allowing the brush to bet- 
ter follow the irregularities of the com- 
mutator. 

The first turbo-alternators made were 
for the Newcastle and District Electric 
Lighting Company, Limited, four seventy- 
five-kilowatt sets being installed in 1889 
in their Forth Banks station. They gen- 
erated single-phase current at 1.000 volts, 
and being two-pole on a supply at eighty 
eveles, ran at 4,800 revolutions per min- 
ute. They were of the revolving armature 
type, and had a smooth core seven and 
one-half mo diameter bv thirty 
inches long, with a single shutile winding 
held on by binding wire, the ends being 
External or sur- 
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brought to slip rings. 
face ventilation was solely relied upon for 
the dissipation of heat. These early alter- 
nators ran quite satisfactorily for about 
fifteen vears, when they were removed to 
make room for larger units. 

A considerable number of turbo-alter- 
nators of 150 kilowatts at 4.800 revolu- 
tions were made for the electrice supply 
stations in Newcastle, Cambridge, Sear- 
borough and other places, having coros 
eight and one-quarter inches in diameter 
and thirty-two inches long. As it was 
seen, however, that in the larger alterna- 
tors more surface for the dissipation of 
heat would have to be provided than that 
presented by the exterior of the armature 
alone, a square four-inch spindle was em- 
ploved with radial ducts and holes 
through the winding to pass air for cool- 
ing. Many of these machines which were 
made between TS9L and 1894 are still 
running and doing good work. 

In 189{ the first of a series of 350- 
kilowatt turbo-aliernators were made for 
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the Manchester Square Station of the 
Metropolitan Electric Supply Company. 
These supplied single-phase current at 
1,000 volts, and had four-pole revolving 
armatures running: at 3,000 revolutions 
per minute, giving 100 eveles, Their 
cores were seventeen and one-half inches 
in diameter by fifty-seven inches long, and 
were provided with twelve one and one- 
quarter-mch holes passing the whole 
length of the armature, air being drawn 
through by a fan, though no radial cool- 
ing was provided. The first few were 
surface-wound, but owing chiefly to the 
eddy currents developed in the conductors, 
which were large and insufficiently lami- 
nated, there was considerable trouble from 
heating, and they were subsequently al- 
tered to a tunnel winding with sixty holes 
three-quarters meh in diameter, forty of 
which were filled each with one conductor, 
the remaining twenty holes being empty, 
since the alternator was single-phase, 
This type of alternator was verv satis- 
factory for single-phase work, the largesi 
made being of 1,000 kilowatts for the 
city of Eberfeld, in Germany. The arma- 
ture core was thirty-six inches in diame- 
ter by forty-eight inches long, and the 
machine ran at 1,500 revolutions, giving 
4,000 volts at fifty evcles, 

Two and three-phase alternators were 
also made on the same lines up to 500 
kilowatts at 500 volts, and even 2.000 
volts, the most ‘noticeable of this type 
heing the two 1,500-kilowatt, two-phase, 
2,000-volt plants, which were installed in 
1904 at the Neepsend station of the Shef- 
field Corporation, and have run ever since 
without giving any trouble. 

The crossing of the windings at the 
ends, however, makes the problem of a 
revolving polyphase armature much more 
difficult, high — voltages. 
though, on the other hand, the iron loss, 
especially in two-pole plants, is only about 
one-third of what it is with a revolving 
field. The real trouble came when it was 
attempted to make a 1.500-kilowatt, 
forty-periodicity,  four-pole, three-phase 
alternator. with a revolving armature run- 
ning at 1.200 revolutions per minute, and 
a voltage of 6,000. Tt was found impos- 
sible to insulate sufficiently the end wind- 
ings and at the same time get rid of the 
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heat generated, and as a result the modern 
type of revolving field was adopted. 

Tn revolving-field high-speed alternators 
of various constructions there is compara- 
tively little difference in the design of the 
This 


follows low-speed practice fairly closely, 


stationary or high-tension element. 


though the external appearance is widely 
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different, owing to the few poles, small 
diameters and greater length of the high- 
speed plant. It has, however, been found 
necessary to introduce a special svstem of 
brackets or clamping rings to hold the 
end windings against the enormous forces 
developed in case of a short-circuit or 
other serious disturbance on a svstem. In 
the case of several alternators running in 
parallel these forces mav be so great that 
cvery precaution must be taken to pre- 
vent movement of the coiis, and no make 
of turbo-alternators has been free from 
trouble from this cause, though in our 
recent designs the coils are so stayed as 
to be proof against the most severe short- 
circuits. 

The 4.000-kilowatt, three-phase alter- 
nators at 6.000 volts installed at Carville 
power station are split along the horizon- 
tal diameter and so arranged that the top 
half can be lifted by breaking only four 
electrical joints. This construction has 
the advantage for plants of large size that 
the rotor can be lifted out direct, but it 
rather complicates the end windings. 
The plant illustrated is capable of carry- 
ing 6,000 kilowatts for two hours, and on 
its official trial was loaded for half an 
hour up to 7,000 kilowatts. 

There are under construction at the 
present time two 5,000-kilowatt alterna- 
tors for 6,000 volts at 750 revolutions per 
minute of this type for the Sydney tram- 
wavs. These plants are guaranteed to do 
6.200 kilowatts continuously, 7,500 kilo- 
watts for two hours, and to have a tem- 
perature rise not exceeding forty-five de- 
grees Fahrenheit: when run continuously 
at full load. 

It is in the rotors of high-speed alter- 
nators that the greatest diversities of de- 
sign are to be found. A great deal has 
been said as to the relative merits of 
salient pole as compared with cylindrical- 
type rotors, especially as regards the 
voltage regulation of the alternators, some 
designers advocating the former as 
strongly as others support the latter, but 
it appears that a much more important 
question is whether one design shows 
marked advantages mechanically over the 
other. Any difference there may be in 
the two types as regards voltage regulation 
is certainly small, and can easily be eom- 
pensated for at small expense by other 
features in the design. 

A large number of alternators of the 
salient-pole type are in successful opera- 
tion, and though in the early days there 
were mechanical troubles caused by the 
coils moving and chafing the insulation. 


modern methods of construction have 
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quite done away with this source of 
trouble. 

The question of ventilation 
great importance in modern high-speed 
plant, owing to the compact nature of the 


is of very 


machines, which is a result of the limit 
placed on the diameter of the revolving 
portions by the high speeds of revolu- 
tion, and in consequence it becomes neces- 
sary to make the maximum possible use 
of the space in the rotor which is at the 
designer's disposal. 

The material which has to be got into 
this space may be classified as follows: 
1. Iron to carry the required flux. 

2. Copper to carry the required mag- 
netizing current, with the necessary insu- 


lation. 

3. Area to carry air ventilation. 

4. Materials inclided for mechanical 
purposes only. 

The correct proportioning of these vari- 
ous parts with a view to a maximum of 
effectiveness and a minimum of cost, both 
for Jabor and material, is the problem that 
the designer has to face. The output of 
a given design may be regarded as directly 
proportional to the first of these, namely, 
the iron, and nearly proportional to the 
second, the copper, so that if these can 


be increased at the expense of 3 and 
4 a valuable saving may result. This 


has heen effected in many cases by provid- 
ing artificial ventilation for cooling the 
iron and copper of the stationary element. 
The ventilation scheme which 
makers have adopted is to provide a cen- 
trifugal fan at each end of the rotating 
element, or to make the rotor itself create 
the draft. Thus air is both 
round the end windings of the stator and 
also through the ducts in the iron core. 
and out through a chimney at the top of 
the stator casing. 


some 


driven 


In other cases a sep- 
arately driven fan is provided, forcing air 
through both the stator and rotor of the 
alternator. Tn both these methods, or a 
combination of them. the extra pressure 
obtained results in the passing through 
the generators of large quantitiés of air, 
which is often arranged to be drawn from 
outside the building, so as to be as cold 
as possible, thus largely reducing the final 
temperature of the windings. 

Among other stations, the Carville 
power station of the Newcastle-upon-Tyne 
Electric Supply Company, Limited, has 
a ventilation scheme with separately 
driven fans which were installed to enable 
the alternators to carry heavier overloads, 
although in the first instanee the ma- 
chines were run for some vears with nat- 
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ural ventilation, and were well inside the 
figures guaranteed for temperature rise. 

C. A. Parsons & Company have con- 
structed two, four and six-pole rotors of 
the salient-pole type. 

In the smaller two-pole and four-pole 
designs a solid construction with the coils 
wound in place is adopted. The two-pole 
rotor is thus very similar in appearance 
to the old Siemens shuttle or H-tyvpe arma- 
ture, with which many of us must have 
been familiar in the early days of electric 
lighting. The formation is excellent 
mechanically, since there are few loose 
parts, and the solidity of the construction 
enables great mechanical strength to be 
secured. The rotor body is bored at each 
end and shaft ends of special high-tenaile 
steel forced in, and then the whole turned 
up and accurately balanced. The balanc- 
ing is done in three stages before winding 
the coils: ` 

1. By insuring static balance on a pair 
of carefully leveled knife edges. 

2. By careful measurement. 

3. By running up to about one-third 
above normal speed in a specially con- 
structed balancing machine. 

The combination of these three methods 
is essential, since while the balance may 
be perfect on the knife edges, this may 
be the result of one end of the rotor being 
heavy at one side, while the other end is 
heavy on the other. In this case, though 
in perfect balance on the knife edges, 
there will be present when running a 
powerful couple traveling round at the 
same speed as the rotor and causing vibra- 
tion. Careful measurement will gener- 
ally show where weight should be removed 
or added to give both good statie and 
dvnamic balance, which is corrected and 
improved by actually running and fitting 
weights as required. 

The rotor, after being thus balanced, is 
put into a horizontal winding machine, 
and the coils wound into coil cases, which 
are made of tinned steel and completely 
soldered up after the winding is com- 
pleted. The ends of the coil are brought 
out through a brass lip, soldered into the 
case, and fitting tightly round the con- 
nection to the next coil or to the slip 
rings, thus making a hermetically sealed 
coil. Up to the date of writing there has 
not been a single case among a large num- 
ber of machines of a coil wound on this 
system becoming earthed or giving trouble 
in any Wav. 

A further advantage of thus 
wound and protected is the permanence 
of the balance of such rotors. Formerly 
with unprotected coils the windings had 
to find their own place as they were 
squeezed up by the centrifugal force, by 
the sliding of the insulation along metal 
surfaces more or less smooth. Thus the 
insulation was sometimes damaged and 
perhaps one or two coils went further up 
than others, thus throwing the rotor out 
of balance. On running again other coils 
would move slightly, and so the balancing 
process had often to be repeated several 
before a stable condition was 
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reached. With the metal cases the coils 
take up their final position at once and 
stay there, and it is a common occut- 
rence for a rotor to go straight up to 
twenty-five ‘per cent over speed the first 
time it is turned round without requiring 
any further balancing. In the case of 
large rotors the pole-tips are made to slide 
over a tee-shaped projection on the rotor 
body, and the coils are wound separately 
in coil cases and slipped over the poles 
before the pole-tips are put on. 

In selecting material for high-speed 
work it is particularly necessary that It 
should be of the best, and it is most de- 
sirable not to obtain high tensile strengths 
at the expense of the ductility of the ma- 
terial; it is rather tempting to do this, 
since a design can often be materially im- 
proved and cheapened by using a large 
diameter and high peripheral speed. 
while the factors of safety can be kept 
high, on paper, by using such material, 
but it is on the ductility that we rely for 
properly distributing the stresses between 
the various parts, while material of too 
øreat hardness may easily be cracked or 
flawed accidentally either during construc- 
tion or afterward. 

As in the case of continuous-current 
machinery, one object is to get the maxi- 
mum output at the highest speed possi- 
ble. The strengths of the materials Minit 
the diameter and length of the rotor and 
therefore both the available flux and am- 
pere-turns. This again limits in the 
stator the output for a certain inherent 
regulation. If, however, any method of 
compounding the alternator to improve 
the regulation is adopted, much larger 
outputs can be obtained from a given car- 
case. Many methods of doing this have 
been proposed, but most of them depend 
on either commutating a portion of the 
alternating current or causing certain 
parts to become saturated as the load in- 
creases, or by varving the effective re- 
sistance of the winding on the exciter 
magnets. The first is objectionable on 
account of the trouble given by eommu- 
tators, the seeond since the compounding 
will vary with varving voltage, and the 
third is generally too slow to allow for 
rapid changes of load. 

A method of compounding has recently 
been brought out which avoids these diffi- 
culties. The exeiter is provided with an 
alternative path for the magnetism in 
parallel with the armature which we call 
a “leakage path.” This “leakage path” 
is provided with a winding, which is in 
series With the stator winding, and as the 
alternating current in this rises it chokes 
back the magnetism, or in other words 
Increases the magnetic resistance of the 
leakage path. Thus more flux goes 
tbrough the armature and therefore the 
voltage of the exeiter rises and compen- 
sates for the tendenev of the main voltage 
to drop. In a three-phase alternator 
there is generally one leakage path in 
cach phase, and if the primary current is 
at high voltage, a current transformer is 
generally used. These leakage paths are 
asily adjusted for any desired amount of 


compounding, or for any _power-factor, 


BOOK REVIEWS. 


“Le Catalogue International des Princi- 
pales Publications Periodeques.” du Monde. 
Emile Guarini. Paris. H. Dunod & E. 
Pinat. Paper. 76 pages. 614 by 92 inches. 
Price, 3 francs. 


Professor Guarini has performed an ac- 
ceptable service in preparing this cata- 
logue of the principal journals of the 
world. He has classified them primarily 
under countries, and secondarily according 
as they are devoted to bibliography, theo- 
logical, philosophical and social science, 
commerce, industry, medicine, and the 
exact sciences; arts and literature; geog- 
raphy and history; and general reviews, 
sports, ete. Following the title of each 
journal is the name of the publisher, 
the city where published, the year 
during which it was founded—when 
this is known—the number of times it 
appears during the year, whether illus- 
trated or not, and an indication of char- 
acter of the paper used and the subscrip- 
tion price. A useful table, showing the 
relative value of kinds of money, enables 
any one to determine the cost of the jour- 
nal. The list contains 4,063 journals. It 
is to be regretted that the addresses for 
the journals published in the United 
States are defective in that the city, but 
not the state, is given. However, as most 
journals are published in well-known 


cities, this defect is not as serious as it- 


might be. 
“Le Perou d’Anjour d'hui et le Peron de 


Demain.” Emile Guarini. Paris. H. Dunod 
& E. Pinat. Paper. 16 pages. 6% by 914 
inches. Price, 2 francs. 


Professor Guarini gives here an inter- 
esting summary of the industrial condi- 
tions in Peru at the present day and an 
idea of what he expects to be the condi- 
tions a few vears hence. In this he natu- 
rally expects that electric power will plav 
a leading part and he gives brief state- 
ments of the various industries which may 
be expected to be built up in Peru by 
means of this agency. 


“Fowler's Electrical Engineer's Pol et- 
book.” William H. Fowler. Manchester. 
Scientific Publishing Company. Boards. 
680 pages. Illustrated. 4 bv 6 inches. 
Price, 1/6 net: with superior binding and 
gilt edges, 2/6. 


In the 1908 edition of this convenient 
little handbook it has been necessary to 
rearrange the matter somewhat and to 
eliminate a part of the old material in 
order to make room for the new. Advan- 
tage has been taken of this to rearrange 
the contents in sections under distinctive 
heads, which aid considerably in quickly 
finding the subject matter desired. The 
increasing use of electrical apparatus de- 
manding discussion has forced the editor 
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to adopt the policy of limiting the hand- 
book largely to purely electrical matters 
and to cut out all the mechanical matter 
which is not essential. The book covers 
the usual ground, containing mathe- 
matical and physical tables, brief discus- 
sions of elementary electric phenomena 
and laws, and sections devoted to the dif- 
ferent branches of the industry. 


“Handbook for the Care and Operation 
of Naval Machinery.” H. C. Dinger. New 
York. D. Van Nostrand Company. . Cloth. 
302 pages. Illustrated. 5 by 6% inches. 
Furnished by the ELECTRICAL Review for $2. 


This book has been compiled by Lieu- 
tenant Dinger from a series of articles 
published in the Journal of the American 
Society of Naval Engineers, the informa- 
tion in it being based upon the experience 
of the operating force of the Bureau of 
Steam Engincering. It is’devoted almost 
entirely to a discussion of the care of the 
steam equipment, and is arranged so as to 
make reference easy in case of trouble. 
The few electrical devices considered are 
merely auxiliaries in the operation of the 
steam equipment such as ship telegraphs, 
controllers for auxiliary motors, etc. The 
volume contains a great deal of helpful 
information to those responsible for the 
operation of steam plants. 


“Technological Dictionary in French, Ger- 
man and English.” Alexander Tolhausen. 
Revised by Louis Tolhausen. Vol. i. 810 
pages plus 198 pages. French. German and 
English. Vol. ii, 828 nages plus 190 nages. 
English. German and French. Vol. iii, 948 
pages plus 78 pages, German. English and 
French. New York. The Macmillan Com- 
pany. Cloth. 5 by 7 inches. Price. $2.75 
for each volume. 


This well-known dictionary is one of 
the most complete technical dictionaries of 
the French, German and English lan- 
guages. Each volume has a large supple- 
ment in which are included the modern 
terms and expressions emploved in elec- 
trical engineering. While these, as a 
whole. are satisfactory, in some cases the 
English terms are not those in use in this 
country, and occasionally a common tech- 
nical term can not be found in the supple- 


‘ment, though it may be found as a transla- 


tion of the corresponding foreign term. 
On the other hand, the bringing together 
of the technical terms in the supplements 
lightens the labor of the one using the 
dictionary to translate electrical articles. 


“Electrical Railroading.” Sidney Alymer- 
Small. Chicago. Frederick J. Drake & 
Company. Flexible leather. 924 pages. Il- 
lustrated. 5 by 7 inches. Furnished by the 
ELECTRICAL Revirw for $3.50. 


The treatment adopted in this book is 
catechistical, as the author believes that 
in this wav the attention of the student is 
directed to the particular point under dis- 
cussion, He assumes no knowledge at all 
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of electrical matters, and devotes the first 
eighty pages to a discussion of elementary 
phenomena of static electricity. The ob- 
ject of this is to lead up to an understand- 
ing of the functions of lightning arresters, 
to which subject the following sixty-six 
pages are devoted. This arrangement is 
rather unusual, as an understanding of 
the vagaries of lightning taxes the knowl- 
edge of the most expert electrician. Mag- 
netism is next taken up in the same way, 
starting at the very bottom and building 
up until the modern idea of the magnetic 
circuit and magnetism in iron is ex- 
plained. Current electricity follows next, 
beginning with primary batteries, -the 
various common types of which are de 
scribed, as well as the method of caring 
for them. Secondary batteries are then 
taken up, though somewhat briefly for 
this rather important subject. A brief 
discussion of electrolysis follows, and then 
the electric circuit is discussed, the laws 
of electric flow being explained, and the 
various types of instruments employed for 
measuring electrical quantities described. 
After touching briefly upon alternating 
and direct currents, the action of the 
transformer is explained, followed by 8 
discussion of various types of dynamos 
and the methods employed in constructing 
them. So far the treatment has been pre- 
liminary and has taken up about half of 
the book. From here on the discussion 1s 
limited more strictly to electric railroad- 
ing, beginning with a description of rail- 
way motors and generators, and a discus- 
sion of the power-house equipment and 
methods of operation. In every case the 
author goes at some length into the details 
of the equipment. ‘Transmission lines and 
working conductors are next discussed, 
followed by a comparison of steam and 
electric traction. Then the various sys- 
tems of control are described, including 
all of the well-known types of equipment 
for both the single-car and multiple-untt 
control. It will be seen that the book 
covers a large field in an elementary Way. 
but, so far as it goes, the explanations are 
fairly well given. Thev are clear, and the 
student should have no difficulty in under- 
standing them. While the greater part of 
the information is given, as has been said, 
by question and answer, each subject 18 
introduced by a brief discussion of the 
ground to be covered, the object of the 
various devices to be described, and the 
principles upon which they operate. This 
method saves a great deal of space and 
enables the author to limit his questions 
generally to such subjects as might be ex- 
pected to come up in every-day work. 
This method of treatment is almost en- 
tirely employed in the descriptive part 
of the book. As will be gathered from 
what has been said, the book is intended 
more for the operating man than for the 
engineer, 
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THE DYNAMOPHONE. 


BY H. GERNSBACK. 


— A 


While conducting some experiments in 
wireless telephony I made the discovery 
of quite an interesting combination 
which, to my knowledge of the art, has 
not been tried up to this date. 

To produce mechanical effects directly, 
man is obliged to exert his muscular 
forces, by bringing his muscles in contact 
with the object to be moved, or through 
an indirect way, namely, by interposing 
a tool between the muscle and the object. 
This tool might be a lever or it might be 
a telegraph key, which latter, if desired, 
will move or disturb the far-off object 
through another medium, electricity. 

To apply power to an object the hand 
is used more than any other part of the 
human body; the foot probably ranges 
next. The whole body, mostly applied as 
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a lever, follows. The head is practically 
never used at all. The lungs are used 
very little comparatively, for instance in 
glass blowing, etc. 

The voice has never been used, no case 


being on record that a motor or a dynamo. 


was started solely by talking, to or through 
a medium. I am, of course, well aware 
that by talking in a transmitter the tele- 
phone diaphragm at the other end will 
vibrate, but that can hardly be called 
power, it being proved that in most cases 
the vibrations of a receiver diaphragm 
measure less than one-five-thousandths of 
an inch. To provide a contact on the 
diaphragm in order that the vibrations 
should close a certain circuit, which in 
turn could be relayed, to transmit ^` 
start power, has always proved ^ 4 
on account of the vibrat’; 
phragm, created by the L 
ing exceedingly weak. 

My arrangement, as de 
to transmit or start po). 
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by talking into a transmitter, will there- 
fore be found novel, especially if it is 
considered that the transmitter is not 
connected with the receiving station what- 
soever. The transmission is made by 
means of wireless electric radiations. 

No new apparatus being needed in my 
arrangement, any amateur can easily per- 
form the experiment. 

Referring to plan, M represents the 
common transmitter as used on most tele- 
phones. R is a fairly sensitive pony re- 
lay of seventy-five ohms. C is a condenser 
to absorb excessive sparking; L, induction 
coil; S, oscillator balls. 

The tension of the adjusting spring H 
on the relay should be just sufficient to 
keep the armature away from contact G. 
With a little experimenting the right ten- 
sion will be ascertained. 

By talking medium loud in the trans- 
mitter, the resistance in same will be 
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** DYNAMOPHONY ” CIRCUIT. 


varied accordingly and the armature will 
close the circuit at G, through battery B 
and coil I, which may be a common onc- 
inch spark-coil not deprived of its vi- 
brator. 

Every time the circuit is closed at G a 
series of sparks will Jump across the balls 
at S, creating oscillations. These oscilla- 
tions, traveling through the ether, arrive 
at the receiving station, where they im- 
pinge on the antenne A and operate the 
coherer O through relay R’. The ae 
herer D is also shown. Relay, 
and decoherer are all operated => 
dry cell L. This is th^ a 
my “Telimco” wi. + 
has in ade 
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continuously until the voice at M stops. 
Motor P will, of course, be kept in motion 
only as long as the voice talks into M. 
—__—_——_-@- --—_ 
Control of Platinum. 

Russia, the chief source of supply of 
platinum, producing annually over 210,- 
000 ounces, troy, is about to attempt to 
rehabilitate market prices, which became 
weak by reason of the peculiar conditions 
in the United States some months ago, 
says the Mining W orld. 

The United States imported last vear 
73.608 ounces, valued at $2 509,926, most 
of which was produced in the Ural Mount- 
ains in Russia. Foreign advices state 
that the powerful Compagnie Industrielle 
du Platine will increase its share capital 
from 16,000,000 francs to 20,000,000 
francs ($3,088,000 to $3,860,000). With 
the $722,000 new capital it is intended to 
purchase additional platinum properties 
and obtain control of an important Lon- 
don firm which is largely interested in the 
Ural industry. 

The Compagnie Industrielle du Platine 
is undoubtedly the leading producer of 
platinum, and having extensive refining 
works in Paris, forms the connecting link 
between certain independent producers 
and the syndicate of buyers which is head- 
ed by Johnson, Matthey & Company, of 
London. 

Should it so happen that the Com- 
pagnie Industrielle du Platine is success- 
ful in its important negotiations, Amer- 
ican consumers, who are among the largest 
in the world, may expect higher prices. 
At present ordinary platinum is worth $24 
to $24.50 per ounce and hard metal $26 
to $26.50 f.o.b. New York. Last year 
quotations were up to $38 for ordinary 
platinum and $41 for hard metal—prices 
which were the highest in a numb 
years. Even at the current lowe 
platinum is worth more than 

While those who cor’ 
industry are striving ` 
market, there ` 
creased 
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Ontario Hydroelectric Power 
Commission. 


At a conference in Toronto, Ontario, on 
April 3, between the Hon. Adam Beck, the 
Ontario Hydroclectrie Power Commission 
and representatives of fourteen municipal- 
ities, a draft of the contract under which 
power will be supplied by the commis- 
sion was presented. 

According to the contract submitted; 
the commission agrees to construct a line 
for transmission from the falls to the cor- 
porations. At the expiration of three 
months’ written notice the commission 
agrees to supply to the corporations a 
proportion of the power asked for, and at 
the expiration of nine months’ notice te 
supply additional power up to 100,000 
horse-power. The commission contracts 


to use the most modern plant and do- 


everything possible to secure the very best 
service to the respective consumers. 

The agreements on the part of the cor- 
porations are to pay the commission for 
the power used, in monthly payments, “in 
gold coin.” If the payments are not paid 
promptly, the service may be discontin- 
ued. 

To pay annually interest at four per 
cent on moneys expended by the come 
mission on capital account for construc- 
tion of said line. 

To pay a sum to form in thirty years 
a sinking fund for the retirement of the 
securities to be issued by Ontario, for the 
payments of the cost of the construction 
of the said line. 

To pay the line loss and cost of opera- 
tion and maintenance. 

To pay for three-fourths of the power 
supplied and held in reserve, whether 
power is taken or not. 

To use the most modern apparatus and 
supply skilled labor to secure the best 


sults, and to take such power exclu- 


from the commission. 
“stermined as provided in said 
“agreement to remain in 
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Hydroelectric Power Commission and the 
Ontario Power Company has now been 
made public. The contract is signed by 
the Honorable Messrs. Beck and Hendrie 
and W. K. McNaught, on behalf of the 
commission, and by J. J. Albright and 
Robert C. Board, president and secretary 
of the Ontario Power Company, respect- 
ively. The contract is to become binding 
on the commission on passage of an order- 
in-council by the government. The com- 
pany will commence to deliver 8,000 
horse-power of electricity to the commis- 
sion at the expiration of ninety days’ 
notice, At the expiration of three months’ 
notice it will deliver in blocks of 1,000 
horse-power energy up to 30,000 horse- 
power, and on nine months’ notice elec- 
tricity up to 100,000 horse-power. The 
commission agrees to take power exclu- 
sively from the company up to 30,000 
horse-power, and also one-half of the 
amount of power required by the commis- 
sion up to 100,000 horse-power, after 
which the commission may take electricity 
from other sources. The company, on its 
part, will not deliver power to any person 
that it is intended shall be supplied by 
the commission, The commission agrees 
that it will not supply power of less than 
60,000 volts at a price less than the price 
provided in the contract, with the cost of 
transforming added thereto, in the terri- 
tory supplied by the transmission lines of 
the company. 

The commission must pay three-fourths 
of the power ordered, whether it takes it 
or not, at the prices already announced, 

The agreement is to remain in force 
for ten vears, and is subject to renewal 
for ten-year periods, It is not, in any 
event, to go beyond- 1950. The company 
agrees not to exercise its right to cancel 
its charter during the continuance of the 
agreement. Tf, after all reasonable dili- 
gence, the commission is not within 
eighteen months able to start to take 
power, the company shall have the right 
to cancel the contract. 

Penalty clauses are inserted providing 
for a reduction in case of an interruption 
of the service. In case any municipality 
or its customers for power shall suffer 
damages, the commission shall be entitled 


to commence proceedings for damages. 
*rovision is made for arbitration of any 


tes which may arise between the 
‘he performance of the terms 
“power being taken 

“euw to sixty 
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THE CONVERSION OF DIAMOND INTO 
COKE IN HIGH VACUUM BY 
CATHODE RAYS. ' 


— —— a 


BY CHARLES A. PARSONS AND ALAN A. 
CAMPBELL SWINTON, 


——__— 


The objects of the experiment were 
threefold: firstly, to ascertain whether a 
diamond could be entirely converted into 
coke or graphite by heating in a vacuum 
by cathode rays; secondly, in the event of 
this being found practicable, to make a 
determination by Féry's optical pyrometer 
of the temperature at which the conversion 
takes place: thirdly, to endeavor to ascer- 
lain if, during the conversion, any gas 
was emitted or absorbed by the carbon. 

The vacuum tube emploved is shown in 
the illustration, where A and B are the 
two aluminum electrodes, C the diamond, 
and D an air-tight ground-glass stopper 
joint, through which the diamonds were 
introduced. Alternating current was em- 
ploved, each of A and B acting as cathode 
and anode in turn, while their concave 
curvature was such as to accurately focus 
the cathode rays onto the diamond. The 
latter was supported on a plate of iridium, 
Which, in turn, rested in a platinum cup, 
this arrangement being designed to pre- 
vent any stray cathode ravs which might 
miss the diamond from striking the glass 
walls of the tube and melting the latter. 
During the experiment the tube was con- 
nected to two mercury pumps of the Toep- 
ler type, and in connection with the tube 
there were also attached two spectrum 
analysis, discharge tubes for the purpose 
of collecting and examining some of the 
residual gas in the tube, both before and 
after the conversion of the diamond into 
coke. 

The alternating current from the mains, 
which was of eighty-five periods per sec- 
ond, was passed through the primary of 
a ten-inch Rhumkorff coil, with the con- 
tact breaker and condenser disconnected, 
with an adjustable choking-coil in series 
In the primary circuit, so that the scc- 
ondary voltage could be varied from about 
9,000 to 12,000 volts. A reflecting milli- 
ampere-meter was emploved to read the 
current through the tube, while the volts 
across the tube’s terminals were measured 
by an electrostatic voltmeter. 

Two diamonds, cach about 0.2 inch in 
diameter, were experimented with. The 


“uho prst was entirely converted into coke 


at difficulty, while in the case of the 
cess Was stopped when most 

9 converted, the residue 

As the 
f vacuum was reached by 


oughout its mass. 


he Royal Society of London. 


l 


April 25, 1908 


working the mercury pumps, and as the 
volte were raised, the diamond in each 
case became red, and then intensely white 
hot, till with about 8,000 volts and forty- 
four milliamperes (352 watts) passing 
through the tube the diamond began to 
throw off small sparks. On the volts 
being increased to 9,600 and the current 
rising to 45.5 milliamperes (436 watts), 
the sparks thrown off became more numer- 
ous and the diamond commenced to be- 
come black. Finally, with 11,200 volts 
and forty-eight milliamperes (537 watts), 
a rapid disintegration of the diamond 
took place, with considerable increase in 
volume, the residue having much the ap- 
pearance and consistency of coke. The 
temperature of the diamond, as given by 
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Vacuum Tusk EMPLOYED IN CARBONIZATION 
OF DIAMOND. 


the pyrometer, during disintegration was 
1,890 degrees centigrade. 

During the heating up of the diamond 
and of the tube, large amounts of gas 
were driven off and had to be pumped 
out, but there was nothing to indicate 
that any of this gas originated from the 
diamond rather than from the metal parts 
and glass walls of the tube. Two experi- 
ments were made, and in the latter there 
was distinct indication of a rise in vacuum 
just about the time of the conversion. 
These rises in vacuum are, however, not 
unusual in tubes in which there is highly 
heated metal, and it was impossible to 
decide whether any of the absorption of 
gas took place in the diamond. 

In the experiment in question one of 


ELECTRICAL REVIEW 


the spectrum discharge tubes was sealed 
off just before the conversion, when the 
diamond was commencing to blacken on 
the surface, while the other was sealed off 
after the diamond had been converted 
into coke. These two tubes, therefore, 
respectively contained samples of the 
residual gas before and after the conver- 
sion. Their spectra have been photo- 
graphed alongside of one another, but 
though they are not altogether the same, 
the differences do not appear sufficiently 
marked to determine with exactitude anv 
variation in the nature of the gases pres- 
ent. 

The experiments were arranged and 
carried out by Mr. Swinton at his labora- 
tory in London. 

a 
George Westinghouse. 

“Equal even to the achievement of 
saving the big banks from panic,” savs the 
Wall Street Journal, “will be the achieve- 


‘ment of saving George Westinghouse from 


insolvency. 

“Mr. Westinghouse is an inventive 
genius whose contributions to his country 
entitle him to the regard and support of 
all. His financial troubles are the result 
of the very largeness of his plans and not 
of any defect in the plans themselves. Tf 
his business foresight did not equal his 
scientific insight, so that he was caught in 
a panic which other men far less gifted 
than he foresaw and prepared for—well, 
no man ean be all things at all times, in 
all emergencies. 

“The future of the Westinghouse Elec- 
tric and Manufacturing Company depends 
upon the success of the merchandise cred- 
itors’ reorganization plan. If the plan 
goes through, the Westinghouse company 
will be amply supplied with working cap- 
ital, and for the first time in several years 
will be given an opportunity to demon- 
strate what it is capable of doing from the 
standpoint of earnings when free and un- 
incumbered by debt. 

“The receivership of the Westinghouse 
company was due more to an overabun- 
dance of prosperity than anything else. 
In order to keep pace with the growth of 
the country and the extraordinary demand 
for its products, it was forced to burden 
itself with debts running into the millions. 
Comparing the financial statements of the 
Westinghouse company over the last sev- 
eral vears it will be found that carnings 
were increasing and that operating costs 
were being gradually reduced. The finan- 
cial panic came at a time when the West- 
inghouse company was at the height of its 


prosperity. The banks and other cred- 
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itors demanded a settlement which the 
Westinghouse company could not meet, 
and a receivership could not be avoided. 

“From present indications the plan of 
reorganization will be a success. The 
larger creditors have given it their ap- 
proval, and it has also received the en- 
dorsement of the prominent stockholders. 
Creditors and stockholders are working 
in harmony with Mr. Westinghouse in an 
effort to free the company from receiver- 
ship and thereby place it on its feet once 
more. The receivership of the Westing- 
house company does not mean that the 
corporation is not making a good showing 
in the matter of earnings. Its earnings 
for vears past have been in excess of divi- 
dend requirements. While the company 
ix suffering as a result of the current de- 
pression, the prospects are that with ample 
working capital it will be able to make 
some new high records from the stand- 
point of income when business conditions 
become normal, and that stockholders will 
not have to wait a great while for a 
restoration of dividends. The successful 
conclusion of the present reorganization 
plan will unquestionably result in a ma- 
terial enhancement in the value of the 
company’s securities. 

“Few companies have contributed more 
toward the development of the country 
than the Westinghouse Electric and Man- 
ufacturing Company, and it is because of 
this that business men hold that a con- 
tinual receivership and the sale of the 
property at a sacrifice could be regarded 
in the light of a national, perhaps inter- 
national, business calamity.” 

—__~<@——.. —. 
United States Civil Service 

Examination for Electri- 

cian. 


An examination will be held on May 13 
to secure eligibles from which to make 
certification to fill a vacancy in the posi- 
tion of electrician, $1,000 per annum, 
Quartermaster’s Department at Large, Co- 
lumbus Barracks, Ohio; and vacancies re- 
quiring similar qualifications as they may 
occur in any branch of the service. The 


duties of the specific position to be filled 
require thorough knowledge of and expe- 
rience in wiring, installation of electric 
lighting fixtures and construction of pole 
lines, abilitv to read and test wattmeters, 
and to care for and make slight repairs 
to transformers and are lamps. The age 
limit is twenty years or over on the date 
of examination, and the examination is 
open to all citizens of the United States. 
Applicants should apply at once to the 
United States Civil Service Commission, 
Washington, D, C.. for application form 
No. 1,052, 
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American Industrial Conditions from 
a Workman’s Viewpoint. 


The author of this communication, who 
is a New England machinist, here gives 
his views of the present conditions of his 
trade in this country. During his youth 
the owners of shops and foundries showed 
much interest in the welfare of their 
workers and were satisfied to get a fair 
profit from their work. It was to their 
interest to train the apprentices thor- 
oughly so as to make good workmen out 
of them. Nowadays the pay for appren- 
tices is so small that it does not attract 
the best men, who can get much better 
wages for other kinds of work, and when 
thev are emploved they are maintained 
in one department and not shifted from 
point to point so as to teach them the 
whole trade. The workman to-day has 
some ideas regarding just profits; he 
knows something about watering stock. 
Ie believes that he is the real taxpaver, 
and he sees the load on his back growing 
larger each vear, with no relief in sight. 
The manufacturers to-day all belong to 
one or more associations of mutual inter- 
est; they employ the best local talent and 
advice, while the workman has no one to 
look after his interests. The author has 
brought up three sons, whom he prepared 
for the machinist’s trade, but all three 
refused to learn it, one taking up draft- 
ing, the second becoming a locomotive 
engineer, and the third studying dentistry. 
The latter was receiving $6.50 while 
learning dentistry after three months’ 
work, while as an apprentice he could 
obtain only from sixty-five to eighty-five 
cents a day. Manual training and three 
summers spent studying drafting seemed 
to the shop foremen of no value, as he 
was offered no more than an untrained 
vouth could obtain.—A bstracted from the 
Engineering Magazine (New York), 
April. 

< 
Recent Developments in the Gas 
Turbine. 

The death of M. R. Armengaud last 
summer left his work on the gas turbine 
far from completion. This was later 
taken up by Alfred Berbezat, who here 
tells what progress was made during the 
past vear. The early experiments were 
made with a small turbine of the De Laval 


type developing about thirty horse-power, 
the performance of which, when driven byv 
compressed air, was studied. The results 
being encouraging, a larger machine was 
built, the general principle of which in- 
volved delivery of air under pressure into 
a pear-shaped chamber lined with refrac- 
tory material and provided with an ex- 
panding nozzle through which a uniform 
flow of gases can be delivered upon the 
blades of the wheel. In the centre of the 
air nozzle is arranged an axial tube with 
a pulverizer in the end, through which 
the fucl in the form of gasolene or sim- 
ilar liquid hydrocarbon is forced into the 
chamber. An electric sparking device 
enables the fuel to be ignited on starting, 
after which the high tension of the cham- 
ber maintains the combustion indefinitely. 
The high temperature produced by the 
combustion greatly increases the volume 
of the air, and this, together with the 
gascous products of the combustion of the 
fuel, flows at a high velocity through the 
expanding nozzle upon the blades of the 
wheel. In dealing with such high tem- 
peratures, which are about 1,800 degrees 
centigrade, the best refractory lining for 
the combustion chamber has been found to 
be carborundum, a product of a much 
higher temperature than is attained in the 
combustion chamber. This lining has an 
clastic backing of ashestos to provide for 
expansion, and the nozzle through which 
the gases are discharged upon the wheel 
is also made of carborundum. It has also 
been found necessary to surround the 
combustion chamber with a water jacket. 
The water thus heated is delivered 
through small holes into the gases just 
before they enter the nozzle and is there 
converted into steam, acting both to lower 
the temperature of the issuing gases and 
being itself discharged against the wheel. 
To secure the full advantage of the gas 
turbine, no reciprocating mechanism 
should be employed. This calls for a 
highly efficient rotary compressor. The 
type of pump finally adopted for this work 
was a multiple turbine compressor de- 
signed by Rateau, which gives a pressure 
of from ninety to 100 pounds per square 
inch, with an efficiency ranging from 
sixty to seventy per cent. With this ar- 
rangement the compressor absorbs about 
one-half of the total power developed by 


Voi. 52—No, 1° 


REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


the turbine when running at about 4,000 
revolutions a minute and developing 
about 300 horse-power over and above the 
work required to drive the compressor. 
At the present time experiments are being 
made upon the thermal efficiency of this 
turbine, which is as yet not as high as 
that of the reciprocating gas engine. An 
interesting application of this type of tur- 
bine has been made recently for driving 
submarine torpedoes. The turbines for 
this purpose developed 120 horse-power 
at 1,000 revolutions, the turbine alone 
weighing about 160 pounds—about 1.3 
pounds per horse-power. The gas turbine 
is still in the experimental stage, but 


-scems to have made considerable progress 


during the past year.—Abstracted from 
Cassiers Magazine (New York), April. 
< 


Transformers and Metallic Fila- 
ments. 


The suggestion that small transformers 


-be employed to enable the low-voltage 


inetallic-filament incandescent lamps to 
be operated from the usual lighting cir- 
cuits is here criticized. It is the object 
of these transformers to reduce the poten- 
tial to twenty-five or thirty volts, and 
since they would be of small output, they 
might be attached to the lamp fixture or 
to the distributing panel. The objection 
to this is that it presumes finality in lamp 
making and makes no allowance for fur- 
ther development. It says in effect that 
the 200-volt lamp of the metallic-filament 
type can never be produced in small units. 
and it presupposes ihat the lamp at pres- 
ent made for voltages in the neighbor- 
hood of 100 will be too fragile for 
ordinary use; that the eight and five- 
candle-power lamps can not be made, an! 
that the lamps will never be suitable for 
burning in any position. This idea is not 
in accord with the history of incandescent 
lamp-making, as, relatively speaking, the 
newer forms of lamp have only just been 
introduced. The transformers would then 
be merely a makeshift of temporary value. 
since it seems certain that the lower-can- 
dle-power, high-voltage lamps will, hefore 
very Jong, be produced in commercia! 
form. The tantalum lamp has alread) 
been made for 100-volt cireuits in twenty- 
five-candle-power units, and in sixteen- 
candle-power units for 130-volt cirewts, 
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and is now used for alternating currents. 
The various forms of tungsten lamp are 
now struggling toward higher voltages, 
and some units have already been brought 
out for 200 and 250-volt circuits. Judg- 
ing from what has already been done, it 
will be but a short time before metallic- 
filament lamps are available for any ordi- 
nary voltage, in any ordinary candle- 
power, for use in any ordinary position. 
When this has been done the transformer 
will, of course, be discarded, but in the 
meantime it will have given to the general 
consumer the idea that electric lighting 
systems are exceedingly complicated.— 
Abstracted from Electrical Times (Lon- 


don), Apri 2. 


The Nature of Gamma and X-Rays. 

The experiments which led Professor 
Bragg to conclude that gamına rays are 
not ether pulses, but rays consisting of 
neutral pairs, are here discussed by C. D. 
Cooksey, who has conducted some work 
along the same general lines, using, how- 
ever, X-rays, and obtained similar results, 
but who does not draw from them the 
same conclusions. Bragg showed that the 
secondary cathode rays coming from the 
side of a substance upon which they fall 
differ in the amount of ionization which 
they produce from those coming from the 
side from which the gamma rays emerge. 
He also showed that the emergence cath- 
ode rays from a substance of low atomic 
weight are greater than those from a sub- 
stance of higher atomic weight, while with 
the incidence cathode rays, the substance 
of high atomic weight gives off more than 
the substance of lower. ‘The author has 
followed Bragg’s method, employing pairs 
of metals consisting of lead and alumi- 
num, copper and aluminum, and copper 
and lead, and found in every case the 
ionization due to the emergence secondary 
cathode rays was greater than that due to 
the incidence rays. The incidence sec- 
ondary rays were, in different experi- 
ments, from fifty to ninety per cent of 
the emergence. It was found that the 
thickness of the layer of copper from 
which the secondary rays can emerge is 
not great enough to absorb the primary 
Tays to an extent sufficient to account for 
the marked difference between the emer- 
gence and incidence rays. On the other 
hand, both the emergence and incidence 
secondary radiation produced greater ion- 
ization when coming from a metal of high 
atomic weight than from one of lower 
weight. This difference was very marked 
with the above pairs and also with lead 
and carbon. This is directly opposite to 


< 


ELECTRICAL REVIEW 


the effect observed by Professor Bragg for 
gamma rays. These experiments, as well 
as those of Professor Bragg, show that for 
both X-rays and gamma rays the sec- 
ondary cathode rays are not produced 
equally in all directions, but the author 
does not agree with Professor Bragg that 
the evidence is conclusive that X-rays and 
gamma rays must consist of some type of 
radiation other than electromagnetic 
pulses. He gives as a reason for this lack 
of symmetry in the secondary radiation 
that these secondary rays may be the nega- 
tive parts of the primary pairs which con- 
stitute the primary rays, and that these 
pairs naturally possess momentum in the 
direction of propagation. The author 
points out, however, that an electromag- 
netie pulse possesses momentum also in 
the direction of propagation. Though lit- 
tle is known of the mechanism of the 
production of secondary cathode rays by 
ether pulses, it is not unreasonable to 
suppose that an ether pulse could con- 
tribute some of this momentum to the 
secondary cathode particles, causing them 
to go more in the direction of propaga- 
tion of the primary than in any other. 
Since it is known that X-rays come from 
a region where electrons are being vio- 
lently accelerated, and must, therefore, 
consist in part at least of ether pulses, 
and since all previous experimental evi- 
dence has been favorable to this pulse 
theory, it seems more reasonable to look 
to this theory than to propose a new the- 
ory of neutral pairs. On the other hand, 
it must not be overlooked that this lack 
of symmetry in the secondary cathode 
rays is a difficulty in the way of the ether- 
pulse theory.—Abstracted from Nature 
(London), April 2. 
< 
The Globe Photometer in Practical 
Photometry. 

The use of the Ulbricht globe photome- 
ter for determining mean spherical and 
mean hemispherical candle-power by a 
single observation is discussed here by 
Dr. L. Bloch. This is the simplest of all 
instruments which give these values in a 
smgle measurement. Moreover, it is 
easier to use and does not require the 
same expert manipulation on the part of 
the user as the other types. The globe 
photometer consists of a hollow globe 
from one to two metres in diameter, coat- 
ed on the inside with some diffusing paint, 
and with openings for inserting the 
source of light, a screen for cutting off 
the direct rays of this light and for the 
optical instrument. With this photometer 
it iş immaterial where the source of light 


be placed, provided, of course, it is within 
the globe. The theory of the photometer 
shows that under this condition light dif- 
fused from the surface of the sphere will 
be uniformly distributed, and hence any 
photometric screen placed at the surface 
of the sphere, when shiclded from the 
direct rays of the source of light, will be 
illuminated to an intensity directly pro- 
portional to the average amount of light 
thrown off by the source into the globe. 
Hence, if the light be entirely within the 
globe, this will be proportional to the 
mean spherical candle-power; while if the 
lamp be placed so that only the light 
thrown in the lower hemisphere falls 
within the globe, the figure will be pro- 
portional to the mean hemispherical can- 
dle-power. It is thus necessary merely to 
calibrate the instrument once for all and 
then place the lamps to be measured in 
the most convement position. Are and 
incandescent lamps may be inserted 
through an opening in the top, flame 
lamps through an opening in the bottom, 
while the opening for the photometric 
instruments ig most convenient in the 
side. The instrument is most conveni- 
ently calibrated by measuring the in- 
tensity of illumination given by an in- 
candescent lamp whose mean spherical 
candle-power is accurately known. This 
constant, once determined, is applicable to 
measurements of all sources of light. The 
most convenient size for these globe pho- 
tometers is from twenty-four inches to 
six feet. The smaller sizes are more con- 
venient for incandescent lamps, the larger 
sizes for are lamps with large diffusing 
globes. Photometers as large as ten feet 
in diameter have been constructed for 
special purposes, but are not suitable for 
use with small lamps. as the illumination 
is then too low. The smaller globes are 
made of spun metal such as zine or iron, 
while the larger ones are easily built up 
of segments. The interior should be 
coated with a white diffusing paint with 
a matte surface. Barium sulphate or zine 
white may be used. The latter is the 
better, as it does not darken. It is im- 
portant that this coating should not be 
at all shiny. The same photometer mav 
be used for both mean spherical and mean 
hemispherical candle-power by merely 
raising the lamp out of the globe until 
the centre of radiation is at the surface 
of the sphere. This adjustment is rather 
delicate, so that it is most convenient to 
determine once for all the ratio between 
the mean spherical and the mean hemi- 
spherical intensity for each type of lamp 
and then to measure the mean spherical, 
from which the mean hemispherical may 
be deduced. A similar process is suitable 
for determining the mean horizontal can- 
dle-power.—Abstracted from the Ilu- 
minating Engineer (London), April. 
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Mercury-Arc Rectifler in 
Moving-Picture Shows. 

One of the most recent applications for 
which mercury-are rectifiers have proved 
very successful is in the operation of arc 
lamps for moving-picture shows. 

The are Jamps which are used as the 
light source for moving pictures are usu- 
ally operated from thirty-five to sixty 
amperes on alternating current and at 
about twenty-five to thirty amperes on 
direct current. Up to a few years ago 
they were operated in series with resist- 
ances on 115 or 220 volts to bring the 


lamps to the proper are voltages. This 


Front VIEW, GENERAL ELECTRIC RECTIFIER 
FOR MOvVING-PICTURE ARCS. 


makes a wasteful consumption of energy, 
which is considerably more for the alter- 
nating-current lamps on account of the 
higher amperage necessary for producing 
a light of sufficient intensity. The prob- 
lem to overcome this waste of energy has 
in the last few years been given consider- 
able attention by some of the industries 
active in this business. The current bills 
of the enterprises form a large part of 
their fixed expenses, averaging from 
about $40 per month for the smaller ex- 
hibitions, which operate only three or 
four times in one evening, to bills of sev- 
eral hundred dollars per month for the 
large city establishments which give per- 
formances during the greater part of the 
day and night. l 
Apparatus for efficiently cutting down 


the voltage on the direct-current lamps 
must of necessity be of a much more ex- 
pensive and elaborate outfit than a device 
designed for a similar purpose for alter- 
nating current. The initial cost of the 
former has prevented its general adoption 
except for locations where only 500-volt 
direct current is available, as in summer 
resorts operated by street-railwav inter- 
ests. On the other hand, the problem for 
overcoming the waste of energy in rheo- 
stats on alternating-current lamps has 
been at least superficially overcome by 
the use of compensators, choke-coils and 
similar devices which have been widely 
advertised and aggressively exploited by 
many moving-picture trade interests. 

It is, of course, patent that most of 
these alternating-current devices, al- 
though in certain respects less wasteful 
than rheostats, possess a low power-factor, 
which makes them inefficient. from a cen- 
tral-station standpoint. 

The direct-current are jamp is a better 
source of light for moving pictures than 
the alternating-current arc, principally 
on account of the greater steadiness of its 
are, and the lower watt consumption neces- 
sary to produce a sufficiently brilliant 
light. 

The question, therefore, arises, “What 
is the best wav to obtain direct-current 
from alternating for this class of serv- 
ice?” 

The General Electrice Company has re- 
cently designed and sold a number of rec- 
tifiers adapted especially for use in sup- 
plying direct current to moving-picture 
ares, where only alternating current is 
available. The back and front views of 
one of these rectifier sets are shown here- 
with. 

This rectifier set is designed for opera- 
tion on a 220-volt, alternating-current 
circuit, and has a continuous capacity of 
thirty amperes direct current and a capac- 
ity of forty amperes, or slightly more, 
during the starting of the are. The rec- 
tifier is designed to deliver a direct-cur- 
rent voltage equal to that required across 
the are. or from forty-five to fiftv volts. 
A reactance in series with the alternating- 
current supply serves to steady and regu- 
late the current taken by the are lamp. 
This eliminates the necessity of having a 
wasteful resistance in the are circuit. 


The rectifier set is similar in some par- 
ticulars to the batterv-charging rectifier 
now in common use. The regulating 
features and other parts necessary for bat- 
tery charging, but not required for this 
service, are omitted, and the rectifier 
equipment reduced to its simplest form. 
The rectifier mav be installed at a dis- 
tance from the picture-machine operator, 
for instance in the basement. The rec- 
tifier may be started by the operator with- 
out leaving his booth. 

The only operation necessary to start 
the rectifier, after the supply switch is 
closed, is to touch the two carbons of the 
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REAR VIEW, GENERAL ELECTRIC RECTIFIER 
FOR MOVING-PICTURE ARCS. 


arc lamp together, hold them so for a 
second or two, and on separating the car- 
bons a direct-current are will be drawn. 
The closing of the carbons simply allows 
the current to flow through the shaking- 
coil on the panel, which tilts the tube 
once or twice and causes it to start. There 
is no doubt that the simplicity of the 
arrangement of this rectifier equipment 
will appeal to many owners and managers 
of moving-picture theatres. These recti- 
fiers already installed in moving-picture 
shows have received unstinted approval 
and praise from the owners. l 

The rectifier not only furnishes direct 
current for the arc lamp so that better 
light can be obtained from an alternating- 
current circuit, but the cost of the opera- 
tion is said to be very much less than 
with either alternating current or direct 
current, with a resistance in series wit 
the are. 
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The Apple Portable Storage 
Battery. 

The Apple Electrie Company, Dayton, 
Ohio, has placed on the market its im- 
proved storage battery for automobile, 
motor-boat and stationary  gas-engine 
electric ignition and lighting, or for any 
purpose requiring low-voltage constant 
current. This battery has been developed 
to withstand the rough usage which is 
inseparable from this class of service. The 
plates: used are spaced by substantial and 
specially treated separators, and the grid 
is made of an alloy of lead and antimony. 
The plates, together with the complete 
elements, are joined ‘by hard-lead straps, 
which are burned together. The unit 
svstem of heavy rubber jars is used, 
making it possible, if “necessary, to replace 
any one of them separately. The jars are 
firmly sealed by a special sealing com- 
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APPLE PORTABLE STORAGE BATTERY. 


pound into a finely finished oak case, 
which is so constructed as to do away with 
all screws and nails. The corners are all 
rounded, together with the inside edges 
at the top. This rounding of the inside 
edge, in connection with the sealing com- 
pound, forms a recess to hold anv acid 
solution that may be ‘spiled in falling, 
preventing any overrunning on the sides 
of the case. The case has no flanges, so 
that it will fit well in battery boxes. The 
connections have heen reduced to the two 
necessary binding posts for the line wires. 
These are one-half-inch hard-lead thread- 
ed stems, which are burned to the ele- 
ments. Two hard-rubber knurled caps are 


used to bind the line wires to the lead 
stems. 

The Apple Electric Company has been 
formed by V. G. Apple, H. F. Apple and 
0. D. Apple, who have withdrawn from 
the Dayton Electrical Manufacturing 
Company. 


ELECTRICAL REVIEW 


The Westinghouse Ventilat- 
Ing Fan. 

The ventilating fan illustrated herewith 
is an important addition to the line of 
Westinghouse fans offered for 1908. Both 
electrically and mechanically it POSSESSES 
all the good features of the standard West- 
Inghouse fan motors and it differs from 


Front View, WESTINGHOUSE VENTILATING 
Fan. 

them chiefly in the action of the blades 
and in the method of mounting, It con- 
sists of a propeller fan carried on the 
motor shaft and secured within a circular 
supporting frame for mounting in any 
convenient opening. 

It is designed to act as an exhaust fan 
for the ventilation of rooms and for draw- 


REAR View, WESTINGHOUSE VENTILATING 
FAN. 


ing off the odors and fumes incident to 
cooking and similar operations. It ex- 
hausts the vitiated air, whieh is replaced 
by pure outside air in a natural way with- 
out creating anv noticeable drafts, and 
thus affords a most effectual and satisfac- 
torv method of ventilation. 

This fan is made for both alternating 


and direct-current circuits, and with 
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twelve and sixteen-inch blades. The cur- 
rent consumption is practically the same 
as that of the Westinghouse desk and 
bracket fans of the same dimensions. 

By exhausting the dead air and draw- 
ing in a supply of fresh air to replace it, 
and thus insuring a continuous gentle cur- 
rent, this fan recommends itself as a sub- 
stitute for the blowing fan wherever the 
more vigorous action of the latter is un- 
desirable, as, for instance, in the siek 
chamber and in sleeping apartments both 
summer and winter. Wherever another 
opening is not available, the fan can be 
readily mounted upon a wooden frame to 
fit into a corner of the window. 
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The Benjamin Tungsten Arc. 


One of the most interesting lighting 
specialties which have been placed upon 
the market is the Benjamin tungsten are, 
designed and manufactured by the Benja- 
min Electrie Manufacturing Company, 


THE BENJAMIN TUNGSTEN ARC. 


Chicago, IN. The accompanying illustra- 
tion shows this fixture as adapted for in- 
door work. The fixture measures twenty- 
five inches over all, and consists of a stem 
of three-cighths-inch pipe, a three-quarter- 
inch casing, crow-foot, wires, deep canopy, 
cluster body and ecighteen-inch opal re- 
flector. The brass base is provided with 
a conical-shaped frosted aluminum re- 
flector, which materially increases the 
reflecting surface of the device. It is 
furnished in four to six lights, either 
with or without a centre lamp opening, 
and with or without a pendant switch. 
It is symmetrical in outline, pleasing in 
appearance, and offers an effective and 
economical fixture for publie lighting 


purposes. 
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The G & W Ground Pipe Cap. 

The accompanying illustrations show 
the new device which has been placed on 
the market by the G & W Electric Spe- 
cialty Company, 128 West Jackson Boule- 
vard, Chicago, Ill. 

The method of making ground connec- 
tions on alternating-current circuits, light- 


Fia. 1.—Grounp CaP BEFORE DRIVING. 


ning arresters, etc., has in recent years 
become generally standard. This stand- 
ard method consists of driving a five- 
eighths-inch galvanized wrought-iron pipe 
into the ground at the unexposed side of 
the pole to the necessary depth to reach 


Fic. 2.—GROUND CAP WITH WIRE INSERTED, 
ON PIPE, READY FOR DRUWING. 


permanently moist soil. The ground wire 
is then joined to the top of the pipe. It 
is sometimes the custom to make this joint 
about seven feet above the ground, and 
cover the ground pipe and wire with a 
wooden molding. Where the pipe is cov- 
ered it requires rather a large molding, 
and the soldering of the wire into the pipe 
at the top of the ground is objectionable, 
because of the possibility of the solder 
acid starting corrosion at that point, and 
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because of the time required to do the 
soldering effectively. 

The G & W pipe cap has been devel- 
oped to save the cost of the portion of the 
pipe above the ground and its molding, 
to give a good driving head for the pipe, 
and to make a good joint between the pipe 
and the wire at the top of the ground. 
The cap is shown in Fig. 1. It consists 
of a hollow galvanized malleable casting, 
internally grooved along one side, and so 
shaped at the mouth that the end of the 
ground wire can be introduced into the 
casting along the groove. The cap, with 


` the wire in place, is placed upon the top 


of the pipe and the pipe driven. In driv- 
ing the pipe the cap is driven on and the 
copper wire wedged in securely between 
the inside wall of the cap and the outside 
of the pipe. Fig. 2 shows the pipe cap 
properly fastened. The cap protects the 
top of the pipe from being battered out 
of shape and saves the time required to 
cut off the battered end, as is sometimes 
necessary in driving pipe in hard soils. 
The cap also serves to make a joint of 
good conductivity between the ground 
wire and the pipe. 
ape 

The Federal Tungsten Cluster. 

The accompanying illustrations show a 
very effective lighting device which has 
heen placed upon the market by the Fed- 
eral Electric Company, Lake and Des- 
plaines streets, Chicago, 
Ill. Fig. 1 shows the 
Federal indoor cluster 
for use with tungsten . 
lamps. This is a simple, 
effective and inexpensive 
cluster for store lighting, 
designed with a view to 
Making expensive glass- 
ware unnecessary. It is 
made with a twenty-inch 
glass shade and an 
eighteen-inch stem, hav- 
ing a one-inch casing and 
a seven-inch canopy. The 
centre disc, in which the 
sockets are placed, is 
made of porcelain-enam- 
eled steel. 

Fig. 2 shows the Fed- 
eral outdoor arc for 
tungsten lamps. ‘This is an exceedingly 
substantial fixture for the purpose. It 
has a cast-iron enameled upper canopy, 
a twenty-inch porcelain-enameled steel 
shade and a porcelain-enameled steel 
under-body, in which the sockets are set. 
This gives an excellent reflecting surface. 
The lamps are protected against theft or 
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breakage by a clear-glass dome, which has 
a hole in the bottom and is so fastened to 
the top that there is a good circulation of 
air. These tungsten clusters are meeting 


Fra, 1.—FEDERAL TUNGSTEN CLUSTER FOR 
INDOOR SERVICE, - 


with great success in competition with 
gas arcs. 

A four-light cluster equipped with three 
sixty-watt tungstens and one 100-watt 
tungsten costs about two and one-half 
cents to two and three-quarter cents per 


Fra. 2,—FEDERAL TUNGSTEN CLUSTER FOR OUTDOOR 


SERVICE. 


hour at a rate of ten cents per kilowatt- 
hour. The experiments of the Economy 
Light and Power Company, of Joliet, Ill. 
have brought such results as to make the 
company offer the following proposition 
covering renewals: “Lamps renewed for 
twenty-five cents per four-light fixture ptr 
month.” Actualtests have indicated that 
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a Humphrey gas arc costs about two and 
one-third cents per hour to operate with 
a gas rate of $1 per 1,000 cubic feet. 

In addition to the satisfactory illumi- 
nation, the electric light is cleaner, gives 
a better color value and eliminates a great 
deal of cleaning and other troubles. These 
tungsten arcs should be of great advan- 
tage to the central station in competing 
with other forms of illumination for 
cither indoor or outdoor service. 


—_—_-}———__ 


How Electric-Motor Equip- 
ment is Regarded by Ma- 
chinery Manufacturers. 

The attitude which is being assumed by 
leading manufacturers of machinery of 
various types in regard to electric-motor 
drive shows that this form of drive is 
rapidly gaining ground and that the 
standard machine of the near future will 
be a unit including the motor. Many 
manufacturers who formerly stated in 
their catalogues that motor drive would be 
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tached, while the older forms of drive are 
relegated to the background. 

There are two reasons for this; the de- 
mand upon the part of the user for motor 
drive and a realization upon the part of 


Fig. 1.—BELT-DRIVEN WASHING MACHINE. 


the manufacturer that the motor affords 
an important contribution to the effi- 
ciency, economy and convenience of the 
machine. 


Fie 2.—Wasnina MACHINE DRIVEN BY BACK-GEARED MOTOR. 


furnished if desired, or that their ma- 
chines would be equipped for it upon 
order, are now illustrating their latest 

of machines with motors already at- 


Many manufacturers have anticipated 
the situation by devoting their attention 
to improved methods of attaching the mo- 
tor, with highly gratifying results. The 
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case of the Conkling laundry washer may 
be taken as an example. The principal 
feature of this machine is the automatic 
reversing mechanism, so arranged that the 
inside cylinder makes equal revolutions 
cach way. This mechanism did away with 
the double-belt arrangement otherwise re- 
quired for reversing, and required but one 
belt from the shafting. When it came to 
attaching an electric motor, the original 
arrangement consisted of a frame extend- 
ing across the top of the machine. The 
motor was secured to the middle of this 
frame and provided with a long shaft, 
driving a pulley in line with the pulley 
on the reversing mechanism and connected 
by a belt, as shown in Fig. 1. As the 
demand for motor-driven machines in- 
creased, a more compact and satisfactory 
arrangement was sought. The result of 
the efforts of the Conkling company’s en- 
gineers is shown in Fig. 2, where the 
motor rests in a position directly behind 
the reversing mechanism and is geared 
directly to it. Westinghouse motors were 
selected for-both methods. 

The improved arrangement has many 


advantages over the old, and makes the 
unit one of the most satisfactory ma- 
chines in the equipment of the modern 
laundry. By doing away with the belts 
and gearing the motor directly to the re- 
versing mechanism, a more compact and 
substantial outfit is provided. The use 
of belts about laundries ig always attend- 
ant with more or less dirt and oul, which 
compels some rewashing. By using gears 
which are entirely enclosed there i8 no 
possibility of the clothes becoming soiled 
from the machine. 


—_+_-@}—a—___. 
Interborough Wins Decision 
Concerning Its Surplus 
Power. 

The Interborough Rapid Transit Com- 
pany, New York city, has a right to sell 
its surplus electric power, even though the 
power is carried through ducts owned by 
the city. This is the essential feature of 
the decision of the Appellate Division of 
the Supreme Court of New York city. 
A short time ago the Public Service Com- 
mission obtained an injunction restraining 
the company from selling the surplus 
current generated in its power-houses and 
carried through the subway ducts. The 
purchaser in this case was the New York 
City Railway Company. The injunction 
was set aside in an opinion written by ` 
Justice McLaughlin, who says that it is 
a question of the terms of the subway 
lease, and the court holds that since the 
selling of surplus current does not inter- 
fere with transportation, the sale is legal 
under the contract. 
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DOMESTIC AND EXPORT. 


INTERURBAN ROAD AUTHORIZED TO MAKE LARGE BOND 
ISSUE—Permission to the promoters of the Atlanta & Carolina 
Railway Company to issue $6,000,000 bonds has been granted by the 
Georgia railroad commission. This is the proposed electric line 
running from Augusta through Atlanta to West Point, which will 
make it one of the longest and most important interurban lines in 
the state of Georgia. Captain James W. English, of Atlanta, is 
president of the company. 


GREAT WESTERN POWER COMPANY INCORPORATED— 
Articles of incorporation of the Great Western Power Company 
have been filed for record with the Sutter County clerk in Yuba 
City, Cal. The articles show that the power company, whose lines 
will traverse Sutter County, is incorporated with a capital of $25,- 
000,000, divided into 250,000 shares of par value of $100 each. The 
object of the company is given as a general electrical power busi- 
ness and the directors are as follows: Guy C. Earl, Oakland; W. H. 
Spaulding, Oakland; H. C. Young, Richmond; E. A. Cowe, Rich- 
mond; W. Stairley, Richmond; B. C. Carroll, Oakland; F. D. Madi- 
son, San Rafael; W. S. Rheem, Richmond; L. D. Dim, Richmond. 


STANDARD OIL COMPANY OBTAINS CONTROL OF GAS, 
LIGHT AND POWER COMPANIES IN CALIFORNIA—A financial 
deal which will practically place all the gas, electric light and power 
companies of central and northern California under the control of 
the Standard Oil interests has been made. The deal involves $45,- 
000,000. The initial step in the deal was the making of a mortgage 
and deed of trust for $45,000,000 from the California Gas and Elec- 
tric Company to the Union Trust Company, of San Francisco, in 
January last. This deed gives one corporation control of the gas 
and electric plants of twenty-five counties of the state. As part 
of the scheme, a bond issue of $45,000,000 at five per cent has been 
arranged. This issue will retire all loans of all companies and 
provide an additional $6,000,000 of working capital. 


NORTHERN COLORADO POWER COMPANY—A $3,000,000 bond 
issue was authorized at the annual meeting of the Northern Colo- 
rado Power Company on April 4. The proceeds from the sale of 
the bonds is to be used in extending the work of the company in 
northern Colorado. The plans include the stretching of power 
lines to practically every-town north of Denver. The company has 
a plant now in operation at Lafayette with sufficient capacity for 
all needs and the work to be done is to lay transmission lines to 
carry the power to the towns which are to be supplied. This will 
begin as soon as the bonds are sold. The following were elected 
officers for the ensuing year: William J. Baker, president; George 
C. Smith, of New York, vice-president; George Best, secretary, and 
Thomas Keely, treasurer. N. A. Carle tendered his resignation as 
vice-president and general manager and will return to New York, 
where he will be associated with Westinghouse, Church, Kerr & 
Company. George C. Smith, the new vice-president, is vice-president 
of the Electric Properties Company, of New York, a subsidiary cor- 
poration of the Westinghouse Electric and Manufacturing Company. 
He represents the Westinghouse company in the Colorado corpora- 
tion, in which it holds the controlling interest. 


NEW MANUFACTURING COMPANY. 


BIRMINGHAM, ALA.—The American Automatic Railway Switch 
Company, capitalized at half a million dollars, has filed papers of 
incorporation. It is proposed to begin business with $350,000, and 
the objects of the company are to manufacture, buy, sell and deal in 
street and other railway switches, frogs and other railroad devices. 
The location of the principal offices will be in Birmingham. The 
officers are: Harold Shernwell, president; J. R. Vail, vice-president; 
Ben F. Barbour, secretary, and J. B. Dryer, treasurer. 


ELECTRIC RAILWAYS. 


NASHVILLE, TENN.—The Nashville Railway and Light Com. 
pany will extend its St. Cecelia line to a point near White City 
Amusement Park, work to begin immediately. ` 


MERIDIAN, IDA.—At an adjourned meeting of the town council 
an ordinance was passed granting the Boisé Valley Railway Com- 
pany a fifty-year franchise through the town of Meridian. 


VANCOUVER, WASH.—The franchise of the Washington Light 
and Power Company, which proposed to build a car line in Van- 
couver, has been declared forfeited by the city council. 


GOLDSBORO, N. C.—At a meeting of the board of aldermen an 
ordinance was passed granting a franchise to E. T. Oliver and his 
associates for the construction and operation of a street railway 
system in Goldsboro. 


ALBANY, ORE.—Active construction work on the Oregon Elec- 
tric Railway Company from Salem to this city has been begun. 
W. S. Barstow & Company will construct the extension to Albany, 
which will be twenty-seven miles long. 


INDIANAPOLIS, IND.—It is officially announced that the Vin- 
cennes, West Baden & Louisville electric line will begin the con- 
struction of its line, forty-two and one-half miles in length, to 
connect Vincennes and Monroe City with West Baden. 


PORTLAND, ORE.—The Oregon Electric Railway is preparing 
to begin work on its proposed Hillsboro extension, and hopes to have 
the line in operation next fall. The company will then take up the 
work of building south to Albany, from Salem, and later to Eugene. 


PORTLAND, ME.—Orville J. Gonya, one of the promoters of the 
proposed electric road between Ridlonville and Bethel, is authority 
for the statement that work will be started in June. The road will 
be about thirty miles long, and wili handle both passenger and 
freight traffic. 


MATTOON, ILL.—The Mattoon city council has passed an 
ordinance granting a franchise to the Mattoon, Shelbyville, Pana 
& Hillsboro Traction Company to operate its system in the streets 
of that city. This is the last link in the interurban system between 
Hillsboro and Mattoon. 


CHICAGO, ILL.—The members of the Chicago Railways Com- 
pany reorganized directorate are as follows: H. A. Blair, chairman, 
J. M. Roach, F. H. Rawson, W. M. Eisendrath, H. Washburne, A. B. 
Jones, J. W. Gary and W. Heckman, all of Chicago. The finance 
committee consists of H. A. Blair, Chauncey Keep and B. A. Eck- 
hart. ` 


OIL CITY, PA.—Oil City, Titusville and Pleasantville capitalists 
have organized the Pleasantville Traction Company to build a trolley 
road between this city and Titusville. The line will be twelve miles 
long. It will connect with the Citizens’ Traction Company here, 
making a trolley connection along Oil Creek from Franklin to Hyde- 
town. 


BELLEVILLE, ILL.—The Southern Traction Company, of 
Illinois, which has a franchise to construct a trolley line between 
this city and East St. Louis, has awarded a contract to Hoeffken 
Brothers for grading its roadbed within the city limits of Belle 
ville. Contracts have also been let for grading the proposed route 
between Belleville and East St. Louis. 


MARQUETTE, MICH.—The promised interurban line connecting 
Marquette with Negaunee and Ishpeming practically is said to be 
assured. The Farwell interests, of Chfcago, have taken up the 
project, and announcement is made that, the report of the engineers 
having been favorable, the road will be constructed this year. The 
capitalists concerned already control the Marquette County Gas 
and Electric Company, which is operating a three-mile trolley road 
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connecting Ishpeming and Negaunee. It is proposed to extend this 
line to Marquette, a distance of twelve miles. 


RENO, NEV.—George S. Phenix, president of the company build- 
ing an electric railroad from this city to Steamboat Springs, about 
fourteen miles south, states that he expects to have cars running 
between Reno and Steamboat in six months and that the line will 
be extended into the Jumbo mining district, which is now being 
rapidly developed. 


WALLA WALLA, WASH.—The county commissioners have 
granted a franchise for an electric railway along the east side of 
the city to the Washington cemetery to the Oregon Traction Com- 
pany. This is taken to mean an extension of the present interurban 
system south of the city, thence westerly near the Oregon line to 
the Hudson Bay section, which is rich in alfalfa lands. 


CARMI, ILL.—Officials of the Toledo, St. Louis & New Orleans 
Railroad Company have elected Nathaniel M. Burns, of St. Louis, 
president; Dent Reid, of Marion, vice-president; Henry Semple 
Ames, of St. Louis, treasurer, and Thomas W. Hall, of Carmi, 
secretary. The company will build a line from Effingham to Brook- 
port, tapping fluorspar deposits in the southern part of the state. 


RICHMOND, VA.—Receivers for the Virginia Passenger and 
Power Company, under authorization of the United States courts, 
Judge Waddill presiding. have completed expenditures for improve- 
ments on the properties amounting to $435.000 and have under 
way plans for expending about $70,000 more, which will make a 
total of $505,000. The latest expenditure is to be for a substation 
in Church Hill. 


GETTYSBURG, PA.—C. Taylor Leland, of Philadelphia, has been 
appointed receiver for the Gettysburg Transit Company, which con- 
trols the trolley lines over the Gettysburg battlefield. The company 
is said to have liabilities amounting to about $10,000, while its only 
resources are the rolling stock and the line. Mr. Leland says that 
as soon as possible the affairs of the old company will be settled 
and a new organization formed. 


TITUSVILLE, PA.—The promoters of the proposed trolley line 
from Titusville to Oil City have applied for a charter under the 
name of the Pleasantville Electric Company. Subscriptions to the 
amount of $40,000 have been secured. The new road will connect 
with the Titusville line at Pleasantville; from there follow the old 
Pithole through Plumer, and to Rouseville the line will follow the 
old Culver grade. It will connect with the Oil City line at Rouse- 
ville. 


CHARLESTON, S. C.—Announcement has been made by the 
board of directors of the Charleston & Summerville Electric Rail- 
way Company that a meeting of the stockholders of that concern 
will be held on May 29 for the purpose of voting to increase the 
capital stock of the company by not more than $249,000 additional 
common stock and $100,000 preferred stock, thus making the capital 
stock of the company $300,000 common stock and $100,000 preferred 
stock. 


SULPHUR, OKLA.—E. M. Hopkins, president of the Detroit 
Interurban Railway Company, who, with Scott Jones, of Chickasha, 
is behind the project to build an interurban line between Sulphur 
and Chickasha, has informed those interested in the proposition 
that work will begin on the line within three months. Anadarko 
is to be eventually the western terminus. 


YORK, PA.—Fifty thousand dollars is being raised by financiers 
and prominent residents in the lower section of this county for the 
building of a trolley road to connect York and Baltimore, Md. 
Plans are being perfected. The Hne from York will extend to Turn- 
pike Station, and the southern line from Cockeysville to Baltimore. 
The distance between Cockeysville and Turnpike {s fourteen miles. 
There is now a line in use spanning the other distance. At the head 
of the project are: D. B. Goodling, Logansville; J. H. Keller, 
Shrewsbury; J. Myers, Glen Rock: J. N. Bailey, Logansville; E. J. 
Beck, Jacobus; James Blouse, C. J. Smith, W. G. Allen and Benja- 
min Seitz, Shrewsbury. 


BROOKLYN,. N. Y.—Application has been made by the Coney 
Island & Brooklyn Railroad Company to the Public Service Com- 
mission for permission to issue new bonds to the amount of $462,- 
000 to carry out improvements, chief among which is the shifting of 
the tracks in Coney Island avenue from the side to the centre of 
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the street. The Coney Island avenue improvement is estimated to 
cost $278,000. The new issue of bonds will be secured by a mort- 
gage of $10,000,000 on the Coney Island & Brooklyn properties 
authorized by the State Railroad Commission in December, 1904. 
Under that order provision was made for the issue of $5,500,000 
bonds, and new application for authority to make subsequent issues 
to the amount of the remaining $4,500,000. The present issue of 
$462,000 is a part of the unissued $4,500,000. 


GREENVILLE, S. C.—The engineering corps of the Carolina 
Construction Company, of Asheville, N. C., which is promoting the 
building of a high-speed interurban trolley line from Asheville to 
rreenville via Greer, Flat Rock and Hendersonville, has begun the 
location of the line from Greenville to Hendersonville, the other end 
of the line from Hendersonville to Asheville having been surveyed. 
J. S. Rowland, of Hendersonville, president of the Construction 
Company, says the finances of the undertaking have already been 
arranged and as soon as the engineers complete their work active 
operations will begin, which will be by the middle of August. The 
company proposes to do a general freight and passenger business. 
President Rowland says under favorable circumstances the line 
should be completed and in operation in less than two years. 


CHICAGO, ILL.—The Chicago & Oak Park Elevated Railroad 
Company has practically completed plans for extending its surface 
line from Oak Park, which is now the terminus of the railroad, 
to Elmhurst, five miles west of that point. The arrangement in- 
volves the formation of a new company to be incorporated and 
financed as a separate organization, but it will be owned by the 
same interests which now control the Chicago & Oak Park line. 
Bonds will probably be sold to cover the cost of the work of con- 
struction, but no further details concerning the financial plan will 
be made public at this time. It is learned that practically all 
of the right of way has been acquired for the new line, and fran- 
chises have been obtained from all villages through which the 
road will pass, excepting those of Harlem and River Forest. The 
latter are now being negotiated and it is said to be only a question 
of a short time when they will be granted. 


WATERLOO, TIOWA—Plans are under way for the construction, 
this summer, of an electric railroad 114 miles in length to extend 
from Waterloo to Perry, with a stub line from Story City to Ames, 
where connection with an existing road will be made which will 
carry traffic direct into the city of Des Moines. The name of the 
new. line is the Iowa Railroad and it is financed by capitalists and 
railroad builders in Chicago and Eldora. The proposed route is 
from Waterloo direct west to Cedar Falls and then southwest, touch- 
ing at Fredsville, Dike, Lincoln, Grundy Center, Eldora, Hubbard, 
Garden City, Story City, Boone, Moingona and Perry. Hourly serv- 
ice between these points is proposed and the route will permit of 
several hours’ reduction in time over any other of the routes now 
maintained. The men back of the project are: Henry S. Osborne, 
president, of Chicago: James F. Hardin, second vice-president and 
treasurer, president of Citizens’ Savings Bank of Eldora: Frederic 
P. Vose, general counsel, a Chicago lawyer. George W. Scott, of 
Chicago, is the engineer. 


OBITUARY NOTES. 


MR. SAMUEL B. RAWSON, president of the Dean Electric 
Company, Elyria, Ohio, died on Thursday, April 9, 


MR. LEW CONWAY CARNES, who was one of the best-known 
travelers from Coast to Coast as the representative of the Crown 
Electrical Company, of St. Charles, 111., died suddenly at his home 
in Aurora, Ill, on April 1. of pneumonia, at the age of thirty-six. 
Mr. Carnes was very popular with the trade, and was held in high 
esteem among his fellow travelers. He was buried at Muncie, Ind. 
He is survived by a widow, a son and a daughter, and by his mother 
and two brothers. 


MR. CHARLES WILLIAMS, a director of the Western Electric 
Company, and well known in the electrical field, died at his home in 
East Somerville, Mass., on April 14. Mr. Williams was born in 
Claremont, N. H., and for more than sixty years lived in Boston 
and Somerville. He was associated with Professor Bell in the 
construction of the first telephone line used in Boston. This line 
reached from Mr. Williams’ office, where the Palace Theatre is now 
located, to his home in Somerville. He was one of the original 
stockholders in the Bell Telephone Company.—He is survived by a 
widow and two daughters. 
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ELECTRIC LIGHTING. 


MILWAUKEE, WIS.—The vote on the question of establishing a 
municipal electric light plant resulted in favor of the proposition. 


PEMBROKE, ME.—The power plant of the Pembroke Light 
Company was damaged by fire to the extent of $10,000 on April 11. 


MUNCIE, IND.—The Citizens’ Electric Light Company, which 
was given a franchise by the city council in 1905, has been dis- 
solved. 


MANISTEE, MICH.—Work has been started on the Douglas 
Hydroelectric Power dam, to cost about $350,000. It will be 800 
feet long. 


SYRACUSE, N. Y.—Niagara power is now being used by the 
Syracuse Lighting Company, current having been turned on on 
April 12. 


EUFAULA, ALA.—Citizens are discussing the feasibility of 
erecting an electric light plant in the city to be owned and operated 
by the business men. 


NASHVILLE, TENN.—The board of public works has awarded 
a contract for excavation and foundation work on the proposed addi- 
tion to the electric light plant. 


MARBLEHEAD, MASS.—The municipal light department is in- 
stalling at the plant a new 200-kilowatt, three-phase, 2,300-volt 
dynamo and a seventeen and one-half-kilowatt exciter. 


CORRY, PA.—The Corry Electric Light Company has passed 
into the hands of James E. George, of Cleveland, Ohio. Arrange- 
ments have been made for extensive improvements to the plant. 


KELSO, WASH.—A deal has been closed whereby thirty citizens 
take over the Kelso Water and Light Company’s property. It is said 
that water mains will be extended, new ones laid, and electrical ma- 
chinery added to the lighting plant. 


GUYMON, KAN.—At a meeting of the city council it was agreed 
that a city franchise should be granted to the Guymon Electric 
Light and Power Company for a term of twenty-five years. The 
company is backed by J. H. Wright and associates. 


WENATCHEE, WASH.—tThe contract for the excavation work 
for the Entiat Power Company has been let to C. A. Harris, of 
Entiat. The power company expects to be able to deliver elec- 
tricity to the neighboring towns and ranchers in about a year. 


MOUNT VERNON, IND.—A ten-year lighting contract has been 
granted to the Mount Vernon Electric Light and Power Company. 
The company will begin at once the rebuilding of its plant, install- 
ing new machinery and replacing the lamps at present in use. 


ALBANY, N. Y.—The proposed Schaghticoke plant of the 
Schenectady Power Company is to be financed by a first issue of 
bonds to the amount of $1,750,000, and a mortgage will soon be 
executed for that amount. Work will not be begun on the plant 
for several months. 


DEFIANCE, OHIO—F. L. Hay, an attorney, has been appointed 
receiver of the People’s Gas and Electric Company, of this city. 
The appointment of a receiver was asked by the Guardian Savings 
and Trust Company, of Cleveland; the Anderson Coal Company, 
and the Lorain Coal and Dock Company. 


LINCOLN, R. I.—At a meeting of the council the Valley Falls 
Company, through its agent, Edward G. Chace, agreed to build a 
lighting plant in the village of Albion if the town would give a 
contract for lighting its streets. It is the intention of the company 
to install electric lights in its mill and tenement houses. 


SEATTLE, WASH.—The board of regents of the state university 
has approved the plans for the new power plant to be erected at 
the state university. The building of this plant, which is to be 
made a permanent feature, contemplates the expenditure of from 
$75,000 to $100,000. The board will advertise for bids for construc- 
tion within a short time. 


LOUISVILLE, KY.—At a meeting of the stockholders of the 
Louisville Lighting Company Matthew L. Akers and D. X. Murphy 
were elected directors in place of Udolpho Snead, who has moved to 
New York, and in place of George Gaulbert, recently deceased. F. M. 
Sackett was re-elected president; Harry Bishop, vice-president, and 
T. B. Wilson, secretary and treasurer. 
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PASADENA, CAL.—The city of Pasadena has issued and gold 
$50,000 worth of bonds for the extension of the street lighting sys. 
tem. It has a municipal plant, ef which C. W. Koiner is manager. 
Mr. Koiner has recommended to the city council that 400 or 500 
tungsten lamps be put in for street lighting, in addition to the 
present equipment. | 

ST. JOHN, N. B.—At the approaching session of the legislature 
the Maine & New Brunswick Electrical Power Company will apply 
for an amendment to its act of incorporation to increase the 
capital stock from $200,000 to $400,000, for issuing part of the 
new stock as preferred and part as common stock, and for determin- 
ing the rights of the preferred stockholders. 


WOODBURY, N. J.—The Glassboro & Pitman Electric Company 
has made a proposition to light Woodbury for one, three or five 
years, giving the city the option of purchasing the poles, wires 
and appurtenances at cost price at the end of the contract period. 
The Glassboro company now furnishes electricity to Glassboro, 
Wenonah, Pitman and Richwood. 


TAYLOR, TEX.—At a special meeting of the city council of 
Taylor a franchise was granted to the new electric light and power 
company over all streets. With the franchise effective September 1 
meter rates for lights were fixed at a maximum of twelve and one- 
half cents per 1,000 watts, a reduction of seven and one-half cents 
as charged by the former Taylor Electric Company. 


YORK, PA.—Chief Engineer Cooper, who is in charge of the 


-work on the McCall's Ferry power plant, is authority for the state- 


ment that the dam will be finished and the plant in operation by 
December 25. It is said that work on the dam and power plant will 
be resumed at once. About 200 men are now employed and the 
number will be increased from time to time until a full force will 
be at work. 


LIMA, OHIO—The city of Lima may issue bonds for the erection 
this summer of a municipal electric lighting plant, following the 
failure of the Schoepf railway syndicate to reduce its present price 
of $85 per arc lamp. At a mass meeting of citizens a committee 
was appointed to investigate and that committee has recommended 
to council to proceed to pass the legislation necessary. The mu- 
nicipal plant will make a bid for commercial lighting. 


CHICO, CAL.—J. W. Roper, of the Midas Gold Mining Company, 
operating in Shasta County, states that the company will spend be- 
tween $40,000 and $50,000 in the erection of a power plant on Bee 
Gum Creek, to generate power for the mine, which will be seven 
miles distant from the power-house. The company has filed on 
5,000 miners’ inches of water. About 800 horse-power will be 
generated at first, but this will in time be increased to 2,000 horse- 
power. 


ORION, ILL.—Orion is raising $5.000 in subscriptions for the 
rebuilding of the village electric light plant which was recently 
damaged by fire. The village owes $2,875 in bonds on the plant. 
and of this amount $1,000 was in the hands of the village treasurer 
to pay on the bonded indebtedness, leaving a debt of $1,875 on the 
old plant. The village has left of the old plant the boilers, which 
were not damaged by the fire, the wires throughout the village, the 
meters, the ground on which the plant was situated and the old 
dynamo, which is worth about half what it cost. 


COQUILLE, ORE.—A corporation has been formed here called 
the Coquille Valley Power Company, which is to build a power 
plant on the east fork of the Coquille River. The capital stock is 
$50,000, divided into shares of $100 each. Three thousand horse- 


- power can be developed; possibly 4,000, it is claimed. Al surveys 


have been made. From the reservoir the water will be piped 5.000 
feet to the power station, where it will have a 3,000 foot fall. From 
the power station the power will be transmitted to Myrtle Point, 
Coquille, Bandon, Marshfield and North Bend. 


GOLDFIELD, NEV.—A petition has been presented to the county 
commissioners asking for a franchise for an electric and water 
power company in Rawhide, the power to be used for domestic and 
commercial purposes. The project is backed by Toledo capital, 


' and will be chartered with a capitalization of $1,000,000 and an 


authorized bond issue of $500,000, all of which has been sub- 
scribed. William B. Nichols is named as president of the concern, 
and Z. Wirt as the engineer in charge. Application has been made 
to the Department of the Interior at Washington and permission 
granted to go ahead with the work. 
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PERSONAL MENTION. 


MR. W. P. WHITTEMORE, for a number of years superintendent 
of the electric light plant of North Attleboro, Mass., has resigned. 


MR. JOHN M. WOLFF, for four years general manager of the 
Chambersburg, Greencastle & Waynesboro Street Railway Company, 
Waynesboro, Pa., has resigned. 


MR. OREN ROOT has been elected general manager of the 
New York City Railway Company, which position has absorbed that 
of general superintendent, the latter being abolished. This places 
Mr. Root in complete control of the system. 


MR. W. P. ELLIS, of Philadelphia. Pa., has succeeded Henry T. 
Hall as district manager of the Delaware & Atlantic Telegraph and 
Telephone Company, at Wilmington, Del. Mr. Hall has returned 
to the offices of the Bell Telephone Company in Philadelphia. 


MR. GEORGE A. McKINLOCK, president of the Central Electric 
Company, Chicago, arrived in New York April 6 on the Adriatic 
after a ninety-days’ tour through the northern part of Africa and 
Spain. Mr. McKinlock remained in New York and Boston for a 
few days before returning to Chicago. 


MR. GEORGE L. COLGATE, of Batavia, N. Y., will assume the 
management of the Ontario Light and Traction Company and the 
Canandaigua (N. Y.) Gas Light Company on May 1. Mr. Colgate 
has had considerable experience in the development and manage- 
ment of such enterprises, having formerly been general manager of 
the Consolidated Gas and Electric Company, of Batavia. 


MR. B. A. BEHREND., chief electrical engineer of the Allis- 
Chalmers Company, and chief engineer of the Bullock Electric 
Manufacturing Company, has moved his offices from Cincinnati, 
Ohio, to Milwaukee, Wis. This is in line with the Allis-Chalmers 
development. For some time the larger electrical machines have 
been constructed at the West Allis works. A large part of the 
company’s success has been due to its centralizing its entire product 
in one great organization. , 


MR. S. E. WOLFF, vice-president and general manager of the 
Saginaw (Mich.) Valley Traction Company, Bartlett Illuminating 
Company, Saginaw City Gas Company, Bay City (Mich.) Traction 
and Electric Company, and Bay City Gas Company, has tendered 
his resignation, to take a responsible position with Hodenpyl, Wal- 
bridge & Company, bankers, of New York city. He is succeeded by 
John F. Collins, who resigns as manager of railways of the Toledo 
Railways & Light Company. 


NEW INCORPORATIONS. 


AUSTIN, TEX.—The Bandera Telephone Company, of Bandera. 
AD amendment to its charter increasing its capital stock from $4,000 
to $7,000. 


DOVER, DEL.—National Electric Power and Tramway Company. ' 


$500,000. To engage in the general construction of railways and 
power-houses. 


SAN JOSE, CAL.—Alviso Electric Light and Power Company. 
$100,000. Directors: George L. Donovan, James N. Thane, Joseph 
A. Belloli, Jr.; Theodore Belloli and Leon E. Munier. 


AUSTIN, TEX.—Mutual Telephone Company, of Humble. $5,000. 
To operate a telephone line from Houston to Humble and to Spring. 
Incorporators: W. M. Abbey, F. M. Burton and J. E. Shankland. 


SPRINGFIELD, ILL.—Elgin, Woodstock & Lake Geneva Railroad 
Company, of Elgin. $25,000. To construct a road from Elgin to the 
centre of the north line of Richmond township. Incorporators and 
first board of directors: G. W. Young, of Algona, Wis.; Frank R. 
Spear, George H. Bryant and William C. Hasse, all of Chicago, 
and John A. Kirkland, of Elgin. 


INDIANAPOLIS, IND.—The Indianapolis, Cloverdale & Terre 
Haute Traction Company. $10,000. To operate a traction line in 
territory between Indianapolis and Terre Haute, a large portion of 
which has not been touched by rail transportation facilities, includ- 
ing the following cities and towns: Indianapolis, West Newton, 
Mooresville, Gasburg, Monrovia, Hall, Eminence, Cloverdale, Polen, 
Ashville, Brazil and Terre Haute. Directors: E. M. Bowman, 
H. T. Butze and Dennis Rutherford, all of Indianapolis. 
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ELECTRICAL SECURITIES. 

The stock market generally was very dull last week, probably 
owing to the fact that the business session was limited to four days. 
About the only feature of the market was a revival in speculation 
for the advance of a number of low-priced and minor-grade indus- 
trial stocks. New York city traction shares also: inade a con- 
siderable advance, and this is looked upon as an extremely favorable 
indication, as a whole. A generally lower tendency prevails in the 
iron and steel trade, and from some quarters the indications exist 
that business is not quite as active as it was a month ago. Imports 
for the month of March were $44,000,000 less than for the same 
month a year ago. They are, however, larger than for February 
or January of the present year. The exports were $25,000,000 less 
than in February, and $64,000,000 less than in January of this year. 
This is the first month since October of last vear that exports have 
decreased. The balance of trade, however, still stands enormously 
in our favor, although it is $31,000,000 less than in the preceding 
month. This certainly indicates that there is a general slackening 
of trade in Europe as well as here. It might more reasonably be 
stated that the slackening in trade abroad continues, because there 
was every indication of this condition there long before we wit- 
nessed the business depression and industrial setback here. 

Dividends have been declared upon the following electrical se- 
curities: Twin City Rapid Transit Company, Minneapolis, Minn.; 
quarterly dividend of 14 per cent on the common stock, payable 
May 15. Grand Rapids (Mich.) Railway Company; dividend of 14 
per cent on the preferred stock, payable May 1 to stock of record 
April 15. Columbus (Ohio) Railway Company; regular quarterly 
dividend on the preferred stock of 1% per cent, payable May 1. 
Electrical Securities Corporation; semi-annual dividend of 214 per 
cent on the preferred stock, payable May 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED APRIL 18. 


New York: Closing. 
Allis-Chalmers common...........00eeeee eee T% 
Allis-Chalmers preferred............-0000 eee 19 
Brooklyn Rapid Transit.................00.- 4T - 
Consolidated Gass asesesdees weg bores ore eds 118 
General Electric... . 0.0.0... cece eee ce eee eee 132 
Interborough-Metropolitan common.......... 10% 
Interborough-Metropolitan preferred......... 291% 
Kings County Electric (ex interest)........ 105 
Mackay Companies (Postal Telegraph and 

Cables) CoOmmMoON............. 000 cc eee eee 59% 
Mackay Companies (Postal Telegraph and . 

Cables) preferred........... 0.00 ce eee 6414 
Manhattan Elevated............. cc cece eens 127% 
Metropolitan Street Railwav................ 31 
New York & New Jersey Telephone......... 102 
Western Unioliac.ws sis esiw chin. oes beeen Vad 56% 
Westinghouse Manufacturing Company...... 5614 

Boston: Closing. 
American Telephone and Telegraph......... 116% 
Edison Electric Illuminating................ 207% 
Massachusetts Electric..............ccc eee ee 45 
New England Tetephone...............02.08. 111 


Western Telephone and Telegraph preferred. 65 


The annual meeting of the New England Telephone Company 
will be held May 4 at 11 A. m., at 15 Dey street, New York city. 
Books will be closed from April 20 to May 4, inclusive. A special 
meeting of stockholders will be held on the same day just pre- 
ceding the regular meeting, to vote on certain routine matters. 


Philadelphia: Closing. 
Electric Company of America............... 956 
Electric Storage Battery common........... 28 
Electric Storage Battery preferred.......... 28 
Philadelphia Electric... ..........0. cece ewes T% 
Philadelphia Rapid Transit................. 175% 
United Gas ImprovemeNt.............00005- 1914 


For the annual meeting of the United Gas Improvement Com- 
pany, May 4, books closed April 22, and reopen May 5. 


Chicago: Closing. 
Chicago Telephone. ......... 2.0. cece eee eee 111%, 
Commonwealth Edison.................000- 93 
Metropolitan Elevated preferred............. 47% 
National Carbon common.............6-.06. 56%, 
National Carbon preferred............ eet 108 
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NEW PUBLICATIONS. 

THE UNITED RAILROADS BRIBERY CASE—A very interest- 
ing document has been published, consisting of the affidavit of 
Abraham Ruef, filed in the Superior Court for San Francisco, Cal., 
on Friday, March 20, in the case of the people versus Abraham 
Ruef. This affidavit indicates that efforts were made to induce 
Ruef to commit perjury by bearing false witness against various 
officials of the United Railroads of San Francisco. The deponent 
states at length the efforts made by the prosecution to secure a 
conviction in the matter of the alleged bribing by the United 
Railroads of public officials in securing a permit to operate an over- 
head trolley system. 


PUBLIC SERVICE COMMISSION, SECOND DISTRICT, STATE 
OF NEW YORK—tThe Public Service Commission of the Second Dis- 
trict, state of New York, is sending out form No. 83 to railroad 
companies for reports on passenger-train movement. This train- 
movement report exacts data concerning delays under engine fail- 
ures due to poor fuel, bad water or incompetent engine men; delays 
caused by repairs to track, repairs or renewals of bridges or any 
other track structures, unsafe track, washouts, slides, open draw- 
bridges, etc.; delays caused by waiting for trains on other divisions 
and branches of the reporting railroad; delays caused by waiting 
for trains on other connecting railroads, or caused by running 
over the tracks of other railroads; delays caused by mechanical or 
electrical failure of semaphore or other signals, interlocking plants 
or any apparatus or mechanism connected with a signal, operators 
asleep or absent from duty, absence of permission to clear signal, 
etc.; delays caused by switching, loading or unloading of passengers, 
baggage or express, blockades at terminal, etc. The report must be 
filed within thirty days after the end of the month for which the 
report is compiled. The commission has also published in pamphlet 
form its opinion concerning the application of the Watertown Light 
and Power Company for approval of increase of its capital stock 
and bonded indebtedness. This was submitted on August 17, 1907, 
and decided March 10 of the present year. 


THE KENTENIA CORPORATION—A supplement to the Harlan 
Enterprise, published at Harlan, Ky., dated Friday, April 10, has 
been received. This is certainly one of the most handsome pieces 
of corporation publicity that has been produced in a long time. 
The Kentenia Corporation is organized under the laws of Virginia, 
with extensive powers for mining, manufacturing and real estate 
development. The primary object is to acquire mineral lands in 
Harlan and Bell counties, Ky. The present publication includes a 
historical review of the plans and purposes of the company and the 
men who made it. The publication is replete with fine illustrations 
of the physical properties controlled by the Kentenia Corporation, 
views of the surveying parties, and typical illustrations of the life, 
habits and inhabitants of the territory included in the company’s 
property. Two of the leading spirits in this corporation are Charles 
Henry Davis and Warren Delano, Jr. Mr. Davis is a well-known 
consulting engineer, and has a large circle of friends and acquaint- 
ances in the electrical and allied industries. His earliest connection 
with the electrical industry was in the Thomson-Houston Electric 
Company’s shops at Lynn, Mass. He has also been connected with 
the Sawvyer-Man Electric Company and the Westinghouse Company. 
He is a prominent member of all the national engineering societies 
and an interminable number of social clubs and organizations. He 
is also an enthusiastic yachtsman, and holds membership in a large 
number of organizations devoted to this form of sport. ji 


DATES AHEAD. 


American Electrochemical Society. Next meeting, Albany, N. Y., 
April 30-May 2. 

Nebraska Electrical Trades Association. 
show, Auditorium, Omaha, Neb., May 4-9. 

Illinois State Independent Telephone Association. 
vention, Champaign, III... May. 

Nebraska Electrical Association. 
Neb.. May 6-7. 

West Virginia Independent Telephone Association. 
ing, Fairmont, W. Va., May 7-9. 

Southwestern Electrical and Gas Association. 
tion, El Paso, Tex., May 7-9. 

Railway Signal Association. 
May 12. 

Grand Rapids Electrical Show Association. First show, Grand 
Rapids, Mich., May 11-16. 

Ohio Society of Mechanical, Electrical 
Next meeting, Columbus, Ohio, May 15-16. 


Annual con- 
First annual meeting, Omaha, 
Annual meet- 
Annual conven- 
Next meeting, New York city, 


and Steam Engineers. 
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National Electric Light Association. 
Ill., May 19-22. 
Telephone Association of Texas and Louisiana. 


ing, Dallas, Tex., May 25-27. 

Oklahoma Electric Light, Railway and Gas Association. Annual 
meeting, Guthrie, Okla., May 25-27. 

American Society of Mechanical Engineers. 
ing, Detroit, Mich., June 23-26. 

American Institute of Electrical Engineers. 
Atlantic City, N. J., June 29-July 2. 

National Electrical Contractors’ 
Chicago, Ill., July 15. 

Michigan Electric Association. 


Mich., August 18-21. 
American Society of Municipal Improvements. Annual meeting, 


Atlantic City, N. J., October. 


INDUSTRIAL ITEMS. 
THE J. LANG ELECTRIC COMPANY, 116 North Lincoln street, 
Chicago, Ill., has ready for distribution its latest catalogue devoted 
to its electrical specialties. 


THE MANHATTAN AUTOCAR COMPANY, New York city, an- 
nounces that hereafter its sight-seeing cars will leave only from the 
Times Building, Times Square, Broadway between Forty-second and 
Forty-third streets. 


THE EXCELLO ARC LAMP COMPANY, New York city, on ac- 
count of the large growth of its business has found it necessary to 
remove to 30-32 East Twentieth street. where a large store and 
basement has been leased. 


THE HYATT ROLLER BEARING COMPANY, Newark, N. J., 
in bulletin No. 31, describes and illustrates the Hyatt roller bearing 
bushing, standard for all conditions of speed and load. Copies of 
this catalogue will be sent on application. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has ready for distribution some new literature de- 
voted to “Vulcabeston” packings. New information is also ready 
concerning the National steel boiler tube cleaner. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces the removal of its New York city office to the Cortlandt 
Building, Hudson Terminal, 32 Cortlandt street. The new location 
will bring the New York office into closer touch with the works and 
main office at Ampere, N. J. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., announces that its New York offices. formerly located at 
136 Liberty street, have removed to more convenient and com- 
modious quarters on the fourteenth floor of the new Hudson 
Terminal, Fulton Building, 50 Church street. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg. Pa., announces that its executive offices, now 
at 111 Broadway, New York city, and the New York sales offices 
and export offices, now at 11 Pine street, will hereafter be located in 
the new City Investing Building, 165 Broadway. 


THE LONG BEACH SUPPLY AND FIXTURE HOUSE, 210 East 
First street. Long Beach, Cal., is in the market for poke-bonnet re- 
flectors and tungsten lamps. There are at present no tungsten 
lamps in Long Beach, which is a town of over 10,000 population, 
with electricity very extensively used. William F. King is the 
proprietor. 


THE F. BISSELIL COMPANY, Toledo, Ohio, is distributing a 
series of souvenir postal cards. These cards bring to the attention 
of the patron the various activities of the Bissell trade-mark frog. 
The indication is that the frog is “coming their way,” and is a 
neat and attractive means of making an appointment for the com- 
pany’s representative. 


THE H. B. CAMP COMPANY, New York city, has published an- 
other print of its “Past and Present” series. This is entitled “To 
the Tournament.” This portfolio is beginning to take on some 
proportions, and is one of the most interesting allegorical depictings 
of modes of transportation and communication—past and present— 
that we have seen. 


THE DAYTON ELECTRICAL MANUFACTURING COMPANY. 
Dayton, Ohio, announces the election of Major R. L. Hubler as 
Secretary and general manager of the company. W. D. Brown will 
continue to act as manager of sales, and R. V. Sutliffe as purchas- 
ing agent. The company manufactures the well-known line of 


Annual meeting, Chicago, 


Annual meet- 


Semi-annifal meet- 
Annual convention, 
Association. Next meeting, 


Annual meeting, Grand Rapids, 


April 25, 1908 


Apple induction apparatus, which will be continued, including 
everything needed for the ignition of gas engines of every type. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has is- 
sued a pamphlet devoted to the setting of valves of Reynolds heavy- 
duty and “Reliance” Corliss engines. A thorough knowledge of 
the design and adjustment of the valves is essential to the engineer, 
and the efficiency of an engine may.be seriously impaired by im- 
proper setting. 


THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa.. 
through its New York city representative, William G. Campbell, 
220 Broadway, is pushing the introduction of “Star” bushings which 
it manufactures, claiming for these bushings especially clean threads 
and ribs for easy turning. These bushings are of malleable iron 
and are tinned to insure against rusting. 


W. N. MATTHEWS & BROTHER, 219 North Second street, St. 


Louis, Mo., have prepared a new book entitled “Telephone Line Con- 
struction.” One copy of this book is to be sent free of charge to 
every operating telephone company in the United States. All 
duplicate copies will be charged for at the rate of fifty cents each. 
The information contained in the book has been gleaned from 
various sources during the past seven or eight years, and represents 
the expenditure of a great deal of time and money. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
obtained very satisfactory results with the tungsten lamp. Over 
75,000 have been shipped to all parts of the country, and the break- 
age in shipment is below one and one-half per cent. A new bulletin 
is being issued concerning tungsten lamps, both series and multiple. 
The company is producing these lamps in large quantities, and is 
in a position to make prompt shipment, particularly of the 100- 
watt and all types of tungsten lamps which it has standardized. 


ELECTRICAL REVIEW 


667 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, in the April issue of “Common Sense,” shows a 
very interesting series of illustrations of the installation of the 
company’s magnetic switch controllers at the Bethlehem Steel Com- 
pany’s Saucon plant at South Bethlehem, Pa. These illustrations 
are rather remarkable in that the controlling apparatus is shown 
very clearly, while the rest of the detail has been killed off, render- 
ing the controller equipment very prominent. In addition to the 
descriptive matter concerning this equipment, there are the usual 
interesting sketches and light reading. 


THE LORD ELECTRIC COMPANY, New York city, announces 
that, although for the past few months, the trade has generally 
been quiet, there has been no reduction in its working force since 
the first of the year. The company has been fortunate in closing 
some very substantial contracts for some of its best-known special- 
ties, and large numbers of Shaw lightning arresters and Earll 
trolley catchers and retrievers are being sold. The new protective 
devices which the company is bringing out are meeting with a very 
pleasing reception. New bulletins will shortly be issued describing 
some unique features of the company’s economizing and protective 
devices. 


THE WHEELER CONDENSER AND ENGINEERING COM- 
PANY, Carteret, N. J. has made arrangements with Charles S. 
Lewis & Company, Granite Building, Fourth and Market streets, 
St. Louis, Mo., to handle Wheeler apparatus in the state of Missouri. 
This includes the well-known Wheeler surface, jet and barometric 
condensers, feed-water heaters, reheaters and receivers, vertical 
engines, centrifugal pumps, rotating dry vacuum pumps and vacuum 
pans, and multiple effects. It also covers the Voltz combined con- 
denser and feed-water heater, Barnard-Wheeler water-cooling towers, 
and Edwards air-pump. The latter has the unique distinction of 
replacing the wet vacuum pump, dry vacuum pump and pre-cooler 
in condenser equipment. 


Reeord of Electrical Patents. 


Week of April 14. 


884,353. ELECTRIC SWITCH. Herbert H. Berry, Enfield, Eng- 
land. A switch with hinged cover preventing its being closed 
except when the cover is in place. 


884,358. ELECTRICALLY SYNCHRONIZED TIME-MEASURING 
INSTRUMENT. Bahne Bonniksen, Coventry, and Frederick A. 
Chandler, Leamington, England. The clock is set by an electro- 
magnet. 


884,381. TELEGRAPH TRANSMITTER. Hark S. Haling, Weaver, 
Minn. A form of telegraph key. 
884,397. OVERHEAD TROLLEY. Allen P. Lord and Nathaniel 


Wilkins, Bradford, Pa. A trolley wheel with a shallow rotatable 


centre and fixed flanges. 
| ae ey 


a 
oe 
t 
1 oe p 
l S) 5 
gu 
„H 


884,501.— MEANS FOR MEASURING THE DEGREE OF EXPOSURE 
OF A SELENIUM CELL. 


884,424. ELECTRICAL FLUID HEATER. Mark T. Seymour, 
Bemus Point, and Alton W. Ball, Stowe, N. Y. A hollow metallic 
heater, the heating element being a carbon rod. 


884,458. ELECTRIC-CURRENT REGULATOR. Arthur W. Brice, 
Rochester, N. Y., assignor to Rochester Surgical Appliance 
Company, Rochester, N. Y. A small rheostat for an incandes- 
cent lamp or the like. 


884,499, ELECTRIC SPARK-GAP FOR INTERRUPTERS. Thomas 
B. Kinraide, Jamaica Plain, Mass. A film of moisture is inter- 
posed between the discharge electrodes at the moment of current 
discharge. 


884,500. TELEPHONE DESK-STAND. Anton M. Knudsen, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. A stand with the switch in the base, oper- 
ated by a switch hook through a toggle movement. 


884,501. MEANS FOR MEASURING THE DEGREE OF EXPOS- 
URE OF A SELENIUM CELL. Arthur Koru, Munich, Germany. 
Two selenium cells are placed in series in a circuit, the effect 
of light upon the first controlling the exposure of the second 
to light. 

884,511. SELF-STARTER. Walter O. Lum, Schenectady, N. Y., 
assignor to General Electric Company. An automatic starter 
comprising electromagnetic switches controlled by thermostatic 
means. 

884,514. AUTOMATIC ELECTRIC SWITCH. Andrew H. Miller, 
Chesaning, Mich. An automatic flashing switch. 


884,540. — ELECTRIC HEATER. 


884,517. CONDUIT ELECTRIC RAILWAY. Lewis W. Musick, 
Crescent City, Cal. Contact is made with a live conductor by a 
series of levers pressed down by the plow. 


$84,519. FUSE HOLDER FOR ELECTRIC-CIRCUIT CONDUCT- 
ORS. Patrick McDonald, Rochester, N. Y., assignor of one-half 
to George Herbert Smith, Rochester, N. Y. A holder for an 
enclosed fuse, provided with clamping end pieces. 


884,540. ELECTRIC HEATER. Elihu Thomson, Swampscott, 
Mass., assignor to General Electric Company. The heating ele- 
ment is submerged in oil and the latter is allowed to circulate 
through a second heater containing the material to be heated. 


884.541. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. 
Leonard A. Tirrill, Lynn, Mass., assignor to General Electric 
Company. A compound-wound motor is run on full field, the 
armature connections reversed, then excitation due to the shunt 
field is decreased and the machine run as a series motor. 
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884,546. TROLLEY WHEEL. Frederick G. Walker, Cleveland, 
Ohio. A wheel with an annular oil cell. 


884,555. REGULATION OF DYNAMOELECTRIC MACHINES. 
Charles E. Barry, Schenectady, N. Y., assignor to General Elec- 
tric Company. A shunt machine with an opposing exciting coil 
connected across a resistance in the shunt circuit. 


884,563. PROCESS OF FUSING MATERIALS. George F. Brindley, 
Niagara Falls, Ontario, Canada, assignor to the Roessler & Hass- 
lacher Chemical Company, New York, N. Y. An insulating 
layer of unfused material is maintained between the electrodes 
and the containing vessel. 


884,568. MACHINE FOR MAKING INCANDESCENT LAMPS. 
William R. Burrows, Newark, N. J., assignor to General Electric 
Company. A sealing-in machine with supports for holding the 
bulb and stem in alignment: 


884,555.—REGULATION OF DyNAMOELECTRIC MACHINES. 


884,595. CARRIER SYSTEM. Sam H. Libby, East Orange, N. J., 
assignor to Sprague Electric Company. A telpherage system 
in which a number of motors may be controlled by one operator. 


884,607. TELEPHONE FIRE-ALARM SYSTEM. William S. Mc- 
Lewee, Yardley, Pa. A fire-alarm system is attached to a tele- 
phone line. 


884,622. ELECTRIC RAILWAY SIGNAL. George A. Stafford, 
Belcherville; Ira P. Whitaker, Alvord, and John L. Lopp. Green- 
wood, Tex. A receptacle for holding an incandescent lamp. 


884,624. SOCKET CAP. William S. Stapley. Bridgeport, Ct., as- 
signor to Bridgeport Brass Company, Bridgeport, Ct. A cap 
with an attached hub. 


884,680. TROLLEY POLE AND HEAD. August F. Bauer, Phila- 
delphia, Pa. A pole provided with two wheels. 


884,637. TELEPHONE ATTACHMENT. William W. Bythiner, 
Philadelphia, Pa. A wire clamp for holding a number plate, 
pencil and the like. 


884,641. HANGING INSULATOR. Walter G. Clark. New York, 
N. Y. An insulator built up of a number of shells fitting one 
into the other. 


884,644. SYSTEM FOR ELECTRIC RAILWAYS. Arthur C. East- 
wood, Cleveland, Ohio. Certain of the cars throughout the 
train are equipped with motors, all controlled from one point. 


884,645. SYSTEM FOR ELECTRIC RAILWAYS. Arthur C. East- 
wood, Cleveland, Ohio. Power is supplied to motors, distributed 
throughout the train and controlled from one point, by a gener- 
ator carried on the train. 


884,646. ELECTRIC RAILWAY. Arthur C. Eastwood, Cleveland, 
Ohio. A controlling system for a train with motors placed at 
various points. 


884,641.—-HANGING INSULATOR. 


884,663. ELECTROLYTIC CELL. George A. Gabriel, New York, 
N. Y., assignor to Bleach and Caustic Process Company, New 
York, N. Y. The containing vessel has recesses which form 
cathode chambers. 


884,664. DEPOLARIZER FOR GALVANIC BATTERIES. Ernst 
W. Jungner, Kneippbaden, Norrkiping, Sweden. Nitrosyl-sul- 
furic acid dissolved in concentrated sulfuric acid. 


884,684. TROLLEY HARP AND WHEEL. Edward D. Rockwell, 
Bristol, Ct., assignor, by mesne assignments, to the New De- 
parture Manufacturing Company, Bristol, Ct. The wheel is 
carried in journal boxes clamped in the harp. 


884,737. SIGNALING SYSTEM. Edward E. Kleinschmidt, New 
York, N. Y., assignor to George M. Seeley, New York, N. Y. A 
railway signaling system, the signals of which are controlled 
by selective devices. 
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884,738. SIGNALING SYSTEM. Edward E. Kleinschmidt, New 
York, N. Y., assignor to George M. Seeley, New York, N. Y. A 
railway signaling system the selective devices of which release 
the signals allowing them to return to danger. 


884,742. ELECTRIC TYPEWRITER. Joseph Lemble, Sennheim, 
Germany. The various movements of the typewriter are ac. 
complished by electromagnets. 


884,750. TROLLEY. Louis C. W. Mitchell and John A. Fretz, 
Philadelphia, Pa., assignors of one-third to Edward J. Mitchell, 
Philadelphia, Pa. The harp swivels on the pole. 


884,775. ELECTRIC SWITCH. Adolph R. Swoboda, Louisville, Ky. 
The switch blades are formed of U-shaped members. 


884,783. SIGNAL SYSTEM FOR RAILWAYS. Maximilian G. 
Voigtlander, Harrison, Ohio, assignor of one-half to James A. 
Graft, Harrison, Ohio. A signal system for railway crossings 
utilizing a plurality of traveling recorder contacts. 


884,784. SIGNAL SYSTEM FOR RAILWAYS. Maximilian G. 

- Voigtlander, Harrison, Ohio, assignor of one-half to James A. 

Graft, Harrison, Ohio. A block-signal system utilizing one con. 
tinuous rail and the other divided into sections. 


884,825. AUTOMATIC ELECTRIC CROSSING GATE. Frank G. 
Layher, Jackson, Mich. The gate is automatically opened and 
closed by the approach and passing of trains. 


884,831. ALTERNATING-CURRENT GENERATOR. Carl A. Lohr, 
Wilkinsburg, Pa. A generator in which both windings may be 
connected to a circuit of one frequency or one winding short- 
circuited on itself and the other connected to a second circuit 
of different frequency. 


884,919. PROCESS FOR MAKING NITROGEN OXIDS FROM AIR. 
August Grau and Franz Russ, Vienna, Austria-Hungary. The 
treated gases are withdrawn directly from the central zone of 
the electric arc. 


884,646.—ELectric RAILWAY. 


884,920. APPARATUS FOR MAKING NITROGEN OXIDS FROM 
THE AIR. August Grau and Franz Russ, Vienna, Austria- 
Hungary. A tube, having an opening substantially the same in 
diameter as the central zone of the electric arc, is inserted into 
this zone for withdrawing the treated gases. 


884,930. ELECTRODE FOR REVERSIBLE GALVANIC BATTER- 
IES. Ernst W. Jungner, Kneippbaden, Norrköping, Sweden, 
assignor to Nya Ackumulator-Aktiebolaget Jungner, Stockholm, 
Sweden. An electrode for an alkaline battery consisting of 
particles of carbon and a thin coating of metal. . 


884,969. THERMOSTATIC CIRCUIT CLOSER. Jay 0O. Woods, 
Riverside, Wash., assignor of one-half to Joseph W. Graham, 
Riverside, Wash. The expansion of mercury in a thermometer 
tube raises a contact and closes the electric circuit. 


884,981. SEPARABLE ATTACHMENT-PLUG. Owen E. Kenney, 
Toledo, Ohio, assignor to the Yost Electric Manufacturing Com- 
pany, Toledo, Ohio. An attachment-plug with a locking cap. 


884,986. WIRELESS TELEGRAPHY. Guglielmo Marconi, London, 
England, assignor to Marconi Wireless Telegraph Company of 
America. A receiver depending upon the effect of electric waves 
on magnetized iron. 


884,987. WIRELESS TELEGRAPHY. Guglielmo Marconi, London. 
England, assignor to Marconi Wireless Telegraph Company of 
America. A magnetic receiver placed in a rotating electric field. 


884,988. DETECTING ELECTRICAL OSCILLATIONS. Guglielmo 
Marconi, London, England, assignor to Marconi Wireless Tele 
graph Company of America. The method of detecting electric 
waves by causing them to act upon a magnetized fron wire. 


884,989. WIRELESS TELEGRAPHY. Guglielmo Marconi, London, 
England, assignor to Marconi Wireless Telegraph Company of 
America. The method of detecting electric oscillations Con- 
sists in passing them around an iron member placed in a rotat 
ing magnetic field. 
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e for distributing time signals over the entire world. 


TIME SERVICK BY WIRELESS TELEGRAPHY. 

An interesting suggestion has received some attention in 
Paris, and has even been discussed by a number of scientific 
men. This is the proposal to employ the Eiffel Tower, at Paris, 
The ide 
is that, since the distance of transmission of wireless signals is 
a function of the height of the antenna, as well as of the power 
available for radiating the waves, the opportunity exists at the 
tower for establishing the most powerful wireless station in the 
world, which would be beneficial to all, but particularly to 
navigators, if use were made of this opportunity for signaling 
the instant at which the sun crosses the meridian of Paris. If 
this could be done, seamen would be rendered more or less inde- 
pendent of the chronometer, and the gain to navigation would 
be great. Of course, only those vessels provided with suitable 
apparatus for receiving these signals could take advantage of 
them, but there are now few large ships not fitted with wireless 
telegraphic equipment, which is becoming more and more a neces- 
sity. The proposed time signals would also be of considerable 
value on land, as has been clearly shown by the system of signals 
now in force in this country. 

There is some question, .of course, whether it would be 
possible at the present time to transmit these signals over the 
entire world, but the experience in sending messages across the 
Atlantie and through other great distances seems to show that, 
with sufficiently powerful waves of the proper character, success 
would be attained. It is true that some hold that while it may 
be possible to send these waves over the comparatively Jow hill 
between Freland and North America, it is an entirely different 
On the other 
hand, if these waves glide over the surface of the earth, they 


matter to send them half-way around the globe. 


would consist first of diverging, and then converging, waves, 
and hence at the antipodes would result in an electrical splash, 
Therefore, if a distance of 6,000 miles, sav, can be covered satis- 
factorily, it should not be impossible to read the signals at 
anv point bevond this, though it may be that the loss in energy 
due to the guiding effect of the carthen air might be greater 
than the increasing intensity of the effect due to the convergence 
of the waves. 

There is another factor which would become important 
should the attempt be made to send out the proposed time 
signals. It will he necessary, of course, that they be enormously 
powerful; hence they are likely to interfere with the sending of 
commercial or official messages. To avoid this complication, 
there are two alternatives; either the character of the signals 


must be such as not to cause interference, and. sth that ‘they 
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can be distinguished clearly from all other signals; or all other 
wireless transmission must be held up at the time the signals are 
to be sent. The latter is the plan followed in this country by 
the Western Union Telegraph Company in sending out time 
signals from Washington, All commercial service is stopped for 
five minutes preceding the noon hour. The latter plan would 
cause but little inconvenience and, in most cases, none at all, 
since it would probably be desired to receive the time signals 
themselves. Moreover, it would render the wireless telegraphic 
apparatus already installed on shipboard and elsewhere available 
for this purpose without the addition of special appliances. It 
weuld be interesting, indeed, if this plan of sending signals 
should be tried, and there is little doubt that interesting results 
would be obtained, even should the time-distributing system 


itself be found not to be feasible. 


THE ACTION OF RECTIFIERS. 

Ina recent address on “electric Discharges Through Gases,” 
delivered by Professor J. J. Thomson before the Royal Institu- 
tion, of London, the lecturer discussed the various phenomena 
which may be observed when an electrical spark is caused to 
pass between two electrodes by means of the intervening gas. 
Jle showed how the voltage required to force this spark to jump 
first varies with the length of the gap and the gas pressure, but 
is independent of the nature of the electrodes, as long as the 
gap is comparatively long. When. however, it becomes short— 
that is to say, conveniently measurable in wave lengths of sodium 
light—the character of the electrode itself alfects the potential. 
The phenomena observed here seem to indicate that the dis- 
charge is first caused, not by an ionization of the gas, but by the 
actual pulling out of electrons from the cathode, When a dis- 
charge takes place in a vacuum tube there is found to be a 
minimum potential necessary to cause the spark to jump, and it 
is noticed that the cathode is surrounded by a dark space beyond 
which is the so-called negative glow. Now, if a second cathode, 
not connected to the first, be introduced into the ‘tube and moved 
up until it touches the dark space, it is found that a discharge 
can not take place until the potential is raised by another 300 
volts. The explanation is that this potential is necessary to draw 
the negative electrons out of the cathode, and in their flight 
through this dark space, they encounter the molecules of gas 
which they ionize, and thus produce the first bright striation. 
If, however, the second cathode be interposed so as to prevent 
this ionization, and it, itself, receives the first shower of elec- 
trons, it is necessary to do this work over again at the other 
surface of the second cathode, since the work done at the first 
was not allowed to render the air conductive. Tf, now, the 
second cathode be pierced by a small hole, the discharge will take 
place at about the original potential, but it will pass through 
this hole, and not to the second cathode. 

The resistance of a column of gas from a cathode dark space 
up to the anode is small compared with that of the dark space 
itself. 


effect is merely to cut off more or less of this space without 


Hence, if the two electrodes are brought together, the 


affecting the dark space and without changing the resistance of 
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the tube much; and if the two electrodes be brought still closer 
together, so that the anode touches the dark space, the resist- 
ance of which is great, it is not found that the fall of potential 
through the tube will be decreased, because by this action it 
has been rendered difficult to ionize the gas. In fact, the closer 
together the two electrodes are, the greater the potential differ- 
ence required to cause the spark to pass. 

These facts are thought to have an application in the con- 
struction of what are known as “rectifiers” or “electrical 
valves,” since these usually consist of two electrodes, one having 
plenty of room around it. while the other has but a small dis- 
charging area. When the latter is acting as anode, there is 
ample room for the dark space to be formed around the larger 
cathode, and thus the intervening gas is rendered conductive. 
When the conditions are reversed, so that the smaller electrode 
is required to act as cathode, there is little or no room for this 
dark space to be formed; hence the action upon the gas is small 
and the resistance to the passage of current is high. This 
produces the asymmetrical character of the arrangement which 


makes it useful as a rectifier. 


INEXPENSIVE POWER-PLANT ECONOMIES. 

Owners of isolated plants whose operating costs are high 
sometimes fail to realize that economies can be effected without 
great expense, if a careful examination is made of the working 
conditions of their installations. When large outputs are in- 
volved and where the plant cost is high in the first place, it is 
peentiarly desirable to reduce the expenses of operation to as low 
a point as is consistent with reliable service. When the condi- 
tions are complex the employment of a consulting engincer of 
standing to report upon the situation and to advise betterments 
is always desirable, but before calling in the specialist it is well 
to make sure that the fundamental principles of good operation 
are not being violated. 

In a plant rated at about 150 kilowatts recently examined, 
one of the most modern installations of individually motor- 
driven machinery in the country in that particular industry wa: 
thoroughly looked over, and in investigating the motor layout 
the power-house end of the plant was also looked into. It was 
surprising to find that with the best methods of machine driving 
went defects in the power-plant practice which menaced the 
entire installation’s effectiveness as an efficient industrial plant. 
The boiler-room floor provided the only possible coal storage of 
the property, though the plant was located in a suburban dis- 
trict. Several wagon-loads of coal had to be teamed into the 
plant to supply the fuel for each day’s run, and with no reserve 
supply of coal the entire establishment was open at any time 
to the handicap of strikes, blockades, breakdowns and irregular 
deliveries at disadvantageous prices per ton. A shut-down of 
the whole plant would in a few hours follow the cessation of 
coal deliveries. The boiler room itself was too small to allow 
the storage of more than a few tons at a time. 

The lighting of both boiler and engine rooms was inadequate 


for good operation; the, live steam piping rom the boiler out- 
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lets to the engine and pump cylinders was entirely bare; the 
ewitchboard circuits were not labeled; open link fuses were 
mounted on the fronts of the marble panels, and in some parts 
of the plant the motor rheostats and controllers were exposed to 
steam vapors and condensation, water from washing machines, 
and general refuse accumulation, without being boxed in. 

In another plant examined about the same time a nine-inch 
live-steam main serving a 1,500-horse-power engine was not 
lagged on the boiler-room side of the engine stop valve, the 
main header was protected by no insulated covering, and no 
means was at hand for closing the engine-room door during the 
cold season. About twenty steam leaks were counted in various 
parts of the pipe installation, and the coal handling required the 
services of about a dozen men. ‘The total rating of the plant 
was over 2,500 kilowatts. Records of coal consumption, outputs, 
labor, maintenance and supplies were inadequate for the proper 
observation of the plant’s working. The output of the boilers 
was at the rate of three boiler-horse-power per kilowatt-hour-— 
an abnormally high ratio, and although the plant contained 
compound condensing engines with a thoroughly modern baro- 
metric outfit, the cost of production per kilowatt-hour was close 
to two cents, exclusive of maintenance. The Jabor cost alone in 
this plant was as high as the total cost of power in similar-sized 
installations operated according to the best modern methods. 
The fuel consumption of the plant was about eight and three- 
quarter pounds per kilowatt-hour. 

There would be little advantage in citing cases of this kind 
were it not for the possibilities of improvement which lie elose 
at hand without the expenditure of considerable sums of money. 
The cost of insulated covering for live-steam piping is trifling 
compared with the annual saving in fuel; the expense of erect- 
ing a coal bunker of rough construction is far from serious com- 
pared with the economy of maintaining a reserve supply; the 
proper marking of switchboard circuits is a merely nominal 
matter in terms of expense; faulty illumination is unnecessary 
in any intelligently operated plant; and the protection of moving 
contacts from moisture is generally an inexpensive problem to 
solve. Simple but reasonably complete record blanks are by no 
means costly, and in some large stations their correct use has 
resulted in economies of many hundreds of dollars a month. 
The coal-handling problem is obviously one requiring experi- 
enced judgment for its economical solution, but by the installa- 
tion of some form of telpher system and by turning to account 
the possibilities of gravity dumping it is gencrally feasible to 
reduce the cost of delivering fuel at the grates in all cases where 
the existing figure per ton is unduly high. Thus, in the second 
plant cited, a saving of about fifty cents a ton in the handling 
of the coal will shortly be effected by the installation of a 
modern conveying system. Of course, the financial aspects of 
coal-handling machinery need to be carefully figured before a 
decision is made to install an equipment, and in newly designed 
plants it is desirable to avoid both hand labor and machinery in 
coal handling so far as the same results can be secured by gravity 


distribution of fuel. 
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UNNECESSARY RISKS SHOULD BE CONDEMNED. 

Happily, deaths due to electric shock are very rare, and when 
they do occur they are likely to be caused by unavoidable acei- 
dents or carelessness on the part of the one who suffers. Every 
tendency toward carelessness on the part of workmen should be 
strongly condemned by those over them. In certain lines of 
electrical work it is often necessary for the man to be in a posi- 
tion where he can secure a shock, but conditions should never 
be such that momentary thoughtlessness puts him in great 
danger. 

A breakdown in apparatus will sometimes present the alter- 
native of effecting the repair without disconnecting it from the 
system or taking the risk involved in working on a machine 
which is charged. Whenever this risk is at all great no work- 
man should be allowed to take it. One never knows what con- 
ditions exist in a damaged dynamo or transformer until the 
device has been more thoroughly examined than can be done 
while it is in operation, and although it may seem casy to effect 
a temporary repair in order to keep the device in service, this 
should not be attempted at the risk of the repair man. A case 
of this kind occurred recently in Denver. A voung engineer 
attempted to repair a damaged transformer, preferring to take 
the risk rather than to disconnect the service even for a short 
time. Ile was brave enough to do so, even though others had 
refused, but his courage did not prevent him from being killed, 
a loss much more serious than a temporary interruption of 


service. 
a ae ere — od 


CIRCLES OF ELECTRICAL DEVELOPMENT. 

It is always interesting, in tracing the progress of electrical 
development, to notice how certain methods and devices are 
invented, used and then discarded, to be reinvented or reap- 
plied some years later. Each stage, of course, is due to some 
change in methods or construction, which makes the particular 
method or device either useful or unnecessary. A very inter- 
esting instance of this return to old devices is due to the neces- 
sity for better commutating methods in the modern high-speed 
generators, 

Some fifteen years ago, after the high-speed engine had 
reached a high plane of development, demand was made for 
direct-connected generating units of large size, and generator 
speeds began to decline. The materials used in their con- 
struction were employed to better advantage, and with the lower 


For 


this reason, a revival of the earlier commutating auxiliaries, 


speeds conditions for commutating were more favorable. 


such as the auxiliary pole and the compensating coil, did not 
go far, although both of these solutions were proposed and 
experiments showed that they did give good results. The de- 
crease in speed minimized the troubles; ten years before that 
time they had been largely eliminated by improvements in 
design. Now these aids have been again revived, to meet the 
condition imposed by steam turbine speeds. One wonders how 
long it will be before improvements in design or materials will 


again render these auxiliaries unnecessary. 
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Notes on Gas-Engine Practice. 


With Special Reference to the Westinghouse Horizontal, Double-Acting Gas Engine. 


HE particular type of large gas 
engine under consideration may be 
considered as the result of about 

ten years’ actual development of various 
sizes and types at East Pittsburg. The 
gas engine has held its field’ against the 
steam turbine owing to inherent efficiency 
of the gas power system, and the long 
experience of the builders in steam-engine 
practice has been put to excellent use and 
embodied in the heavy-duty reciprocating 
gas engine. The present product of the 
East Pittsburg works may not, therefore, 
be considered an untried product, and 
this development period has witnessed its 
application to every known kind of fuel 
gas and to every kind of service for which 
reciprocating steam engines have been 
adopted. | 

During these ten years, 1,054 engines 
have been entered on the order books, this 
aggregating nearly 140,000 brake horse- 
power, or a little over 140 horse-power per 
unit. The plants equipped number 648, 
over one-third of which (225) are above 
100 horse-power. Moreover, more than 
ninety per cent of this total is cither in 
operation, erecting, or in process of ship- 
ment. At this date there were also stock 
orders booked sufficient to bring the total 
business recorded by this company up to 
over 162,000 brake horse-power. 

In the list of various classes of service 
to which gas engines have been applied 
may be found some especially interesting 
exhibits. There are now in operation 


twenty-five-evcle, single-phase interurban. 


railways, sixty-eycle central stations, 
twenty-five-cvele and fortv-cycle indus- 
trial plants, all operating in electrical 
parallel. There are also manv direct-cur- 
rent plants. For the above, both horizon- 
tal and vertical types have been installed. 
Among these may be mentioned the blast- 
furnace plants at Bessemer (Fig. 1) and 
Gary, Pa.; cement mills at Iola, Kan.; 
oil refineries at Philadelphia; gas com- 
pressors for long-distance transmission in 
the natural-gas field, factory pumping 
plants, irrigation and canal pumping, and 
quick-starting fire service, as at Philadel- 
phia. Isolated plants, such as the United 
Gas Improvement Company, Philadelphia, 
represent a considerable portion of the 
plants installed, and in some cities, such 
as Pittsburg and Newark, these plants 
have branched out jnto block lighting 
when located in the vicinity of office build- 
ings, 


While the largest number of engines 
are running on natural gas, the largest 
plants use some form of manufactured 
gas, such as blast furnace, producer or 
coke oven. Within the past year very ma- 
terial progress has been made in the ap- 
plication of producer gas to all classes 
of service, and it is probably true that the 
future of gas power rests with the corre- 
sponding development of the producer. A 
number of successful types are now in 
operation, using both bituminous and 
non-bituminous fuels, including both the 
suction and the pressure types, the former 
for plants up to a few hundred horse- 
power and the latter for the larger plants. 

At the end of March, 1908, there were 
122 power plants equipped with Westing- 
house producer gas engines, comprising 
“71 engines and aggregating 68,000 brake 
horse-power, or an average of 553 horse- 
power per plant. The engines averaged 
approximately 250 horse-power each, and 
all equipments contained in the above 
total were either in operation at that date 
or in course of erection. The largest pro- 
ducer plant, about 3,000 Drake horse- 
power, operates the works of the Winches- 
ter Repeating Arms Company, New 
Haven, Ct. 
nous gas with the intermittent type of 
producer. Two other ‘large installations 
are operating at Buenos Ayres, South 
America, and in the borough of Waltham- 


stow, London, England, the former using 
“Mond (bituminous) and the latter Down- 


son (anthracite) producers, At San Luis 
Potosi, Mexico, and at Hilburn and De- 
pew, N. Y., are also large plants operating 
on bituminous gas with the Loomis-Pet- 
tibone intermittent type of producer, and 
at Richmond, Va., one using a simple 
continuous type Wood producer with 
mechanical tar extractor. Previous ex- 
perience indicates that the most successful 
producer development will be along lines 
of continuous operation and the conver- 
sion of tar into fixed gas before leaving 
the producer. 

The most convincing proof of the capac- 
ity of a properly designed horizontal gas 
engine to meet conditions of modern power 
service is its ability to make long, continu- 
ous runs. In the mills of the Iola Portland 
Cement Company the engines 
mally in continuous operation, 


are nor- 


and the 
record of eleven months shows actual oper- 


ation 93,2 per cent for the horizontals 
and ninety-seven per cent for the verti- 


This plant runs on bitumi- 


cals; in other words, the total outages for 
engine inspection and repairs was but 
1.32 per cent of the total elapsed time in 
the case of the horizontals and 1.6 per cent 
for the verticals. The total outages due 
to both plant and mill were as low as 
from five to ten hours in thirty days. 
There are also similar records from the 
operation of two 3,000-horse-power air- 
compressor engines. For four months out 
of the year these units operated about 
ninety-three per cent average of the pos 
sible running time—in some cases as high 
as ninety-eight and ninety-nine per cent. 
During all of this time the plant was 
under load. In other words, the total 
outages due to the engine alone have been 
as low as six to twelve hours during the 
month. ‘This extraordinary operation has 
been made possible by the use of auto- 
matic lubrication and proper design 
throughout. 

Contrary to the general impression, 
parallel operation at all but excessive fre- 
quencies has ceased to constitute a diffi- 
culty. Although spring couplings are 
used in the vertical-type, single-acting 
engine, they are unnecessary in the hori- 
zontal engine, except for special cases. 
Moreover, standard flywheels, used on 
Westinghouse gas engines, are but little 


heavier in pounds per kilowatt rating than 


steel wheels. Although a double or triple 
set of igniters is provided to insure posi- 
tive ignition, the actual cyclical variation 
due to the impressed crank effort is but 
a fraction of that of the variation at pres- 
ent considered permissible in steam prac- 
tice. In other words, a sufficient factor 
of safety in amplitude of cyclical varia- 
tion is provided in Westinghouse engines 
to provide for the contingency arising in 
case of displacement of one complete set 
of igniters: i. e., with the engine oper- 
aling on “three legs.” The governing 
System employed controls the mixture 
directly at the inlet to each cylinder; not 
at a distant point, and a speed regulation 
as low as two and one-half per cent with a 


change from no-load to full load may 


readily be obtained. 

Recognizing the definiteness of the 
point of overload capacity, the rating of 
Westinghouse gas engine is placed ten 
per cent below the maximum load the 
engine will sustain for a considerable 
period. Thus, an engine rated at 500 
horse-power could sustain 550 horse-power 
for long periods. It must not, however, 
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be assumed that this is the absolute limit 
of load, for the ratings have been chosen 
conservatively enough to provide for a 
certain range of fluctuation in the heat 
value of gas. Thus an engine designed 
for and rated on 125 British thermal 
units producer gas is normally capable of 
sustaining full load with gas as low as 
perhaps 100 British thermal units. For 
example, during the Norton test the gas 
ranged between 100 and 136 British 
thermal units, yet this engine, normally 
rated at 500 horse-power, sustained 600 
horse-power during the test, or twenty per 
cent overload. Again, an engine of sim- 


ELECTRICAL REVIEW 


in service for boosting the voltage on out- 
Iving sections of a distributing network. 
Owing to the high efficiency of the four- 
stroke cycle gas engine, economy is largely 
independent of the size of the unit, so 
that a 200 or 300-horse-power engine is 
nearly as efficient in heat consumption as 
an engine of 1,000 horse-power or more. 
Both show a heat consumption of close 
to 10,000 British thermal units per brake 
horse-power-hour. And this efficiency is 
largely independent of the kind of gas 
used, due to the fact that leaner gases will 
stand higher compression—up to 200 
pounds for furnace gas. An important 
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do¢s its ‘own pump work and provides a 
sufficient length of time for the induction 
of mixture to reduce fluid velocities and 
resulting friction to a reasonable amount, 
and avoids entirely auxiliary pumping ap- 
paratus, the sole function of which is to 
overcome this friction of ports and pass- 
ages within the allotted time. Further- 
more, the four-stroke cycle avoids the 
necessity of attempting stratification, and 
utilizes a mixture always the most effect- 
ive after once adjusted. This system does 
not involve uncertainty of combustion at 
light loads, if the purely throttling gov- 
erning be employed, as is the case. The 
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ilar size at Richmond, operating twenty- 
four hours a day, except Sundays, has 
carried overloads of thirty-three per cent 
for short periods, or twenty per cent for 
three hours, and has averaged full load 
for an entire month. At this plant the 
gas is rich, which partly accounts for this 
high performance. With poor gas these 
good results would not have been obtain- 


able. With ignition and mixture properly ` 


set, an electric-driven unit can be made 
to unload automatically at the point of 
maximum power, by decreasing the volt- 
age. In fact, such equipment is actually 
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result of this uniform efficiency is that 
very large units are unnecessary except in 
very extensive undertakings where smaller 
units would become too numerous. With 
the cost per horse-power also upon prac- 
tically the same plane, this condition will 
be even more apparent. 

SPECIAL FEATURES OF THE WESTINGHOUSE 

HORIZONTAL GAS ENGINE. 

In the adoption of the four-stroke cycle, 
the builders have proceeded in the belief 
that an engine of maximum simplicity 
and efficiency would result. The four- 
stroke cycle engine is self-contained. It 


tandem cylinder arrangement is standard 
for all sizes of engines, whether single or 
double crank. The former gives two power 
strokes per revolution, the latter four 
power strokes per revolution with cranks 
at ninety degrees. This tandem arrange- 


` ment, with reasonable size flywheels, easily 


yields a turning moment sufficiently uni- 
form for all tandem work. A brief sum- 
mary of some important points follows: 
Access to exhaust valve from main 
floor. Two points of shaft alignment. 
Main bearing shel] removable without dis- 
turbing shaft....Cylinder a (symmetrical, 
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one-piece casting supported at ends only. 
Split jacket band provides access for clean- 
ing. Removable water rings on lower 
jackets for cleaning. Cylinder accessible 
through valve openings without removing 
head. 

Piston a symmetrical casting without 
internal ribs. 

Piston port free from cylinder walls. 

T'wo-part rods removable front and rear. 

Floating metallic packing on rods. 

Inlet, mixing and governor valves com- 
bined in a single mechanism. 

One eccentric for both inlet 
haust valves. 

Air and gas mixed only at point of in- 
let. eee 

hilet and exhaust inaximim distance 
apart, thus avoiding heating and contam- 
iNdtion of mixture. 

Individual governing at each inlet, with 
relay aet relieving the: ‘governor of all 
work. ars 

Governor driven direct from the main 
shaft. es 

Atitomatic safety stop for both over- 
speed and loss of cooling water. 

Two or more independent sets of ignit- 

s, improving combustion and increasing 


anq ex- 
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Igniter plug removable while engine is 


running. 


Point of ignition variable while engine, 


is running. | - 

Double insulation of igniter : no plati- 
num points; contact faces easily renewed. 

Series water -ciregpition for heads and 
pistons. . TUR, 

Intlependent Water ‘circuits for most im- 
portant parts.” 

Open wiler: fae nadi r 

Lubrication “automatic and accuratel 
timed. >: $ a 

Continuous gravity 
for engine oil. 

Sight-feed oilers for important parts. 

Starting automatic by means of com 
pressed air. 

Inoperative cylinders may be isolated 
while running. 

Engine anchored forward; slides front 
and rear. 

Although a solid concrete block extends 
the full length of the housing and some 
feet in front, a clear space exists between 
the piers, which permits aecess to the ex- 
haust valves from the engine-room floor. 
In large engines, the exhaust valves may 
also be reached from a sub-gallery or 
basement. To inspect a cvlinder inside, 
it is only necessary to remove the inlet 
valve to permit a man entering througn 
the opening. One piston may be removed 
through each end of the engine without 


circulating system 
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disturbing the other head or the engine 
alignment. 

The main frame is of heavy box girder 
construction with internal ribs to with- 
stand the transverse stresses arising from 
the side-crank construction standard in all 
Westinghouse engines. 


For this reason 
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The evlinders of the small engines are 
symmetrical, one-piece castings, having an 
opening in the Jacket walls. thus avoiding 
shrinkage in casting. Split jacket bands 
close the openings with joints made of 
flexible packing, which permits the cvlin- 
ders to expand independently of the jack- 


Fie 2.—BurLT-UP CYLINDER AND SPLIT JACKET. 
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‘the box girder completely surrounds the 
serank pit, 
structure anchored at the four 


forming a rigid, rectangular 
Corners. 
Access to the crosshead is obtained through 


windows in the housing. ‘The centre and 


ets. Suitable openings in the jacket walls 
permit cleaning the water spaces, which 
are completely accessible by removing the 
jacket band and water rings at the bottom 
surrounding cach exhaust. The cylinders 


aut 
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rear housings are approximately cylin- 
drical structures, with the tops cut awav 
to permit access to the centre and tail rod 
slippers. Where cut away, centre housings 
are reinforced by two removable steel 
struts designed to distribute the strain 
evenly to the cylinder bodies. 


of the large engines are cast in halves to 
insure sound castings with the best met tal 
where most needed—at the centre of the 
cvlinders. The two halves are then fitted 
with a ground joint and arrow heads 
shrunk into the cylinder flanges. 
The_cylinder fs supported at the end: 
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only, and as the weight of the pistons and 
piston rods is carried by the cross-head, 
the evlinders are structurally simple cyl- 
indrical beams supporting their own dead 
weight at the ends. With the main frame 
securely anchored, cylinders are free to 
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pistons or evlinders or the location of fhe 
valves, 

As previously mentioned, all Westing- 
house horizontal engines are of the side- 


crank construction, necessitating the 
alignment of but two bearings. The 


Fio 4.—PROJECTION AND SECTION OF CRANK. 


move longitudinally in machined ways 
supporting the housings. 

Quick access to the evlinders may be 
had through the inlet valve opening. This 
is Important, as it obviates the removal 
of ahead. Another feature of the location 
of the valves in a vertical line at the centre 
of the cvlinder is that heating and dilu- 
tion of the incoming mixture are avoided 
—both of which tend to reduce the capac- 


Velocity Curve Sor Exnaust Vatre 


based an Piston Travel 


smaller shafts are solid forgings; the 
larger are bored hollow. Cranks, counter- 
weights and crank-pins are cast in one 
piece, with the pin at the bottom of the 
mold to insure homogeneous metal. This 
design of crank is made necessary because 
of the relatively short stroke and large 
shaft diameter required. (Figs. 3 and 4.) 

Qn engines under 1,000 horse-power, 2 
three-part bearing is used, and on larger 


Fic. 5.—Curves Snowing EFFECT oF OPERATION OF INLET AND EXHAUST VALVES. 


ity of the engine. Moreover, the exhaust 
gases discharge straight downward with- 
out encountering any pockets for the ac- 
cumulation of foreign matter. Compres- 
sion spaces of volumes suitable for the 
Various qualities of gas can also be readily 
obtained without changing the design of 


sizes, a four-part bearing, with the usual 
quarter box and screw and wedge adjust- 
ment. For the smaller sizes, the bearing 
cap hooks over the uprights for reinforce- 
ment. In the large, through bolts are 
employed. Here the cover is simply a dis- 
tance piece, or strut. Without disturbing 
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alignment, the bearing shells may be ro- 
tated around the shaft and removed after 
relieved of the weight of the shaft. These 
bearings rest in spherical seats, and are 
consequently self-aligning. 

The pistons are cast in one piece, are 
«vymmetrical in design, and avoid internal 
ribs or sharp corners, without the use of 
chaplets or other methods of core support. 
They are permanently mounted on the 
rod with a straight press fit and a retain- 
ing nut turned off flush with the piston 
after being set up. 

Rods are made in two parts so as to 


permit removal through front and rear 


housing, which avoids the extra building 
clearance for a through rod. They are 
bored hollow for cooling water, except at 
the centre of the piston where the ducts 
connect. Front, centre and rear cross- 
heads support the entire weight of the 
pistons, which float free from and con- 
centric with the evlinder walls, thus re- 
lieving the latter of wear. The rods are 
not cambered, but designed stiff enough 
to support the weight without undue de- 
flection. 

The pistons are kept tight by sectionat 
rings with keepers and springs. For the 
rods, sectional metallic packing is em- 
ploved, consisting of a number of segments 
mounted in series along the rod with two 
solid fire rings next to the evlinder. There 
segments are supported by springs to re- 
lieve the rods of their weight, so that 
they are practically floating. Adjacent 
segments break joints frequently, with the 
result that when properly lubricated, the 
packing is exceptionally tight, vet ocea- 
sions no wear upon the rods. 

Instead of a single governor valve con- 
trolling all inlets from a single point, the 
governing is accomplished directly at each 
inlet, the inlet valve performing the func- 
tion of mixing and governing. Thus gas 
and air are mixed only at the point of 
entrv to the evlinder, and in exact quan- 
tity required by the load—a condition of 
sensitive governing. 

The inlet valve has two distinet mo- 
tions, one due to the eccentric and the 
other to the rotation of a loose internal 
sleeve controlled by the governor and pro- 
vided with ports registering with corre- 
sponding ports in the surrounding valve 
cage. The essential function of this ro- 
tating sleeve is that of a purely throttling 
governor, which opens or closes the re- 
spective ports according to the load. 
Hence the mixture itself remains un- 
changed at anv load. Furthermore, the 
quantity of mixture which can be affected 
by a backfireis-the; comparatively smal! 
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volume contained within the inlet valve 
sleeve. 

An excellent feature of this engine is 
that only one eccentric is employed to 
operate both inlet and exhaust valves, in- 
stead of independent cams or eccentrics. 
This eccentric motion is transmitted by 
pull rods to a rocking cam motion similar 
to that used in marine work. Inlet and 
exhaust are, of course, reversed to ac- 
complish the valve openings at prope 
points in the cycle. This motion gives 
the very desirable maximum power at 
opening, followed by rapidly increasing 
lift as the valve opens, without bringing 
heavy thrusts upon the eccentric. The 
effect produced is shown in the accom- 
panying curves, Fig. 5, one plotted „to 
angular rotation of shaft and the other 
to piston travel. 

In the lay shaft drive, “hunting tooth” 
gears are used, the intermediate lay shaft 
running at an odd number of revolutions 
per minute. This distributes the wear 
evenly over all the gear teeth, and hence 
greatly increases their life. The lay shaft 
carrying these eccentrics is driven from 
the main shaft by spur and bevel gear in 
place of the usual spiral gearing. This is 
designed to avoid the back lash which 
eventually develops with spiral gearing, 
due to the variable torque encountered. 
With fixed eccentrics and no lost motion, 
it is evident that no opportunity exists 
for change of adjustment of valves except 
from wear of the rolling cams, which is 
obviated by the use of generous contact 
areas well lubricated. 

Hollow water-cooled exhaust valves of 
either cast iron or steel are used in all 
sizes, or a combination valve with cast- 
iron head and steel stem. Inside the bore 
a small tube rises to the head of the valve, 
constituting an overflow pipe. Cold water 
ascends through the outer annulus. The 
internal pipe not only prevents air pock- 


ets being formed, but also insures that the 


valve never becomes dry. Stems are lubri- 
cated about the middle of the bushing. 
To remove the valves it is only necessary 
to drop out the entire cage with the assist- 
ance of a rope swing. 

By means of an oil-pressure relay sys- 
tem the governor or regulator is entirely 
relieved of the actual work of moving the 
heavy valves. Fig. 6 shows the location 
of the regulator and relay, driven direct 
from the engine shaft and connected by 
means of reach rods to the various inlet 
valves. The regulator itself is of a purely 
centrifugal type, of European design— 
the Hartung or the Jahns. Each involves 
straight-line motion for the governing 
weights and is fitted with an oil dashpot 
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to prevent hunting. By driving the regu- 
lator directly from the main shaft, the 
effect of variable torque in a lay-shaft 
drive is avoided. Oil pressure for the re- 
lay is supplied at about sixty pounds’ 
pressure by a small pump (either of the 
rotary or the piston type) driven from 
the engine lay shaft. 


Fic. 6.—REGULATOR AND RELAY. 


In the event of a possible disablement 
of the governor, a safety device interposes 
and shuts down the engine by cutting of 
the ignition. This stop consists simply 
of a spring-balanced plunger in the rim 
of the flywheel which, emerging through 
the actual centrifugal force at a predeter- 
mined speed, trips a pawl and opens a 
switch in the igniter circuit. Combined 


Fie. 7.—ELECTROMAGNETIC TRIP FOR IGNITER 

SYSTEM. 
with this device, in some plants, is an ad- 
ditional safety stop to open the same ig- 
niter switch should the water supply to 
the jackets fail. This operation results 
from the movement of a loaded diaphragm 
under pressure of the cylinder water sup- 
ply. 

Make-and-break ignition- has been 
adopted .to the exclusion of all other sys- 
tems, after much experimenting, as the 
most practical for average conditions. 


- otherwise be condemned inside. 
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Jump-spark ignition proved satisfactory 
on rich gas, but showed erratic results 
with the high compressions used in blast- 
furnace gas practice. Platinum points 
formerly used are now entirely done away 
with, and cast iron or a special bronze is 
employed for the moving contact, working 
against a fixed steel terminal. High volt- 
age and low current, furnished by a small 
motor-generator, give the desired security 
of action and long life. Both sides of the 
igniter circuit are thoroughly insulated by 
mica washers, thereby making a double 
ground necessary to put an igniter out of 
commission. Vent holes are drilled 
through the igniter cap to permit the 
escape of any gases or vapors which would 
In the 
event of a serious ground, an igniter im- 
mediately insulates itself by the blowing 
of a fuse, one of which is inserted in each 
independent circuit. 

Provision has been made for removing 
igniters while the engine is in operation, 
thus meeting an insistent demand. This 
is accomplished by shutting off gas from 
the cylinder and blocking open the ex- 
haust valve, for which a lug or eccentric 
is provided. This relieves the compres- 
sion. 

An important point is the provision of 
two or more igniters for each combustion 
chamber ; in the larger sizes, three igniters 
located at corners of an equilateral trian- 
gle. The results of using more than one 
igniter are: more rapid and perfect com- 
bustion and an increase in mean effective 
pressure of nearly four per cent for the 
second igniter; this is irrespective of the 
increased security of ignition. Two types 
of gears are in use for operating igniters: 
first, the electromagnetic, and, second, 
the mechanical cut-off. The former is 
shown in detail, Fig. 7, and consists of 
an electromagnet connected jin series 
with the igniter terminals, which trips by 
means of an S-shaped armature engaging 
the igniter lug. The coils themselves fur- 
nish the required inductance, which is 
ordinarily provided by spark-coils, and, 
being in series with the points, it is evi- 
dent that the apparatus will indicate 
trouble at once, whether in magnet or 
igniter. This constitutes a tell-tale which 
in the mechanical system must be pro- 
vided separately in the form of a small 
board panel carrying choke-coils fitted 
with iron sounders which trip in succes- 
sion as the igniter contacts are made. An 
essential advantage of this system is that 
any number of igniters may be operated 


_with facility and without complex mechan- 


ism, (and the contactor provides ready 
means-for advancing or retarding ignition 
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while the engine is running, by simply 
rotating the case to which the contact 
points are attached. 

The mechanical device carries the usual 
knock-off cams geared to the lay shaft 
through an adjustable drive designed to 
advance or retard the ignition in the same 
manner as in the magnetic system for 
meeting the requirements of gases of vary- 
ing richness. 

Recognizing engine lubrication as a 
vital necessity, the builders have relieved 
the operator entirely of the work by auto- 
matic lubrication. For the cylinders, 
force-feed lubricators are employed, as 
shown herewith. As is most important, 
the oil is accurately timed so as to reach 
the piston just at the close of the power 
stroke when covering the oil ports. Thus 
during two working strokes at low tem- 
perature the oil is evenly distributed over 
the entire surface, insuring good lubrica- 
tion with a minimum supply of oil. In 
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a series system has been employed to some 
extent. Individual circuits, provided with 
open discharge, make it possible to fol- 
low closely the ‘condition of each working 
part; thus, each cylinder, piston and ex- 
haust valve have separate discharges. As 
pistons and heads have about the same 
exposed surface these parts are connected 
in series so as to secure a fairly uniform 
average temperature. Jacket spaces found 
in the cylinder are purposely of ample 
dimension to afford opportunity for occa- 
sional cleaning out of the sediment; if 
necessary by the renewal of the split jacket 
band; otherwise through hand holes and 
water ring at the base. Water enters the 
piston through telescopic connections 
located at the centre crosshead and dis- 
charges front and rear into chambers 
cored out of the front and rear housing. 
The velocity through rods and pistons is 
high enough to prevent the deposit of 
sediment, a practice also adopted for the 
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a number of 500-horse-power plants, cyl- 
inder oil consumption is as low as from 
three to five gallons a week, ten-hour day. 
This timing may be accurately adjusted 
by means of four small eccentrics in 
Fig. 8. These lubricators serve cylin- 
ders, packing glands and exhaust-valve 
stems. 

Engine oil is served by a gravity sys- 
tem, including pump, filter and elevated 
reservoir with individual sight-feeds, all 
controlled by a single valve, so that indi- 
vidual adjustments, once set, need not be 
changed. Here again, the oil consumption 
has been reduced to a minimum—that due 
to evaporation, leakage and renewals, al 
the same time having sufficient available 
for thoroughly flushing all parts. 

Particular attention has been given to 
reducing the quantity of cooling water 
required for the engine. For this purpose 


exhaust valves and other restricted areas. 
A water pressure of twenty-five pounds is 
all that is required for supplying all parts, 
and in some plants with exceptionally 
pure water, a twenty-five-foot static head 
is sufficient. 

As in smaller sizes, the horizontal en- 
gines are started by compressed air and 
automatically through individual cams 
and poppet valves located along the lay 
shaft opposite each combustion chamber. 
With ignition on, the engine starts itself 
after opening the compressed-air and gas 
valves. As each evlinder picks up its igni- 
tion (after one or two revolutions) the 
compressed-air supply automatically ceases 
by means of a check-valve held to its seat 
by the combustion pressure. But the air 
continues until combustion has started in 
all four chambers, when it is shot off at 
the throttle. Then the air-valves drop 
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out of engagement by their own weight. 
How effective this system is in practice 
is best illustrated by the results regularly 
obtained at the Philadelphia high-press- 
ure pumping station, where pressure is on 
the mains in less than one minute from 
the time of signal. 

As the pressure of gas supplied to the 
engine is always subject to considerable 
variation, it is necessary to provide an 
automatic regulator in the supply line to 
maintain at the inlet valves the proper 
mixture. This mixture is ordinarily set 
by the operator by means of two butterfly 
dampers in the air and gas-supply pipes 
leading to each inlet. The main gas regu- 
lator employed on Westinghouse engines 
consists simply of a butterfly disc valve 
inserted in the supply line, the position 
of which is controlled by a small gasom- 
eter connecting with the main on the 
engine side. Thus the movement of the 
gasometer and the butterfly follows in- 
stantly upon the varying demand for gas 
by the engine. In some cases it is also 
desirable to install a cast-iron or steel re- 
ceiving tank in the basement of the engine 
room to dampen the fluctuations in press- 
ure resulting from the intermittent de- 
mand of the engine cylinders. 

—_—__<@./—___— 

Telephone and Telegraph 

Service in Colombia. 

A United States consular report an- 
nounces that the Department of Posts and 
Telegraphs of Colombia has extended the 
contract made in 1906 with Francisco J. 
Fernandez for the construction, repair 
and operation of the federal telegraph and 
telephone lines, for a period of five years, 
beginning with January 1, 1908. Accord- 
ing to the agreement, the contractor must 
maintain the present lines in good repair 
and furnish material and apparatus for 
future construction, according to the 
terms laid down. He must also intro- 
duce the German type of Hughes instru- 
ment and establish a school for instruct- 
ing operators in the use of this instrument, 
and also in the operation of wireless tele- 
graph apparatus. At the end of five 
years the entire system is to be turned 
over to the government in good condition. 

—— 0 


Wireless Telegraphy in Peru. 

It is announced in Æl Peruano, the 
official publication of the Peruvian Gov- 
ernment, that the sum of $37,500 has been 
appropriated, in accordance with a recent 


law of the National Congress, for estab- 
lishing a wireless telegraph line from the 
region known as “montaña?—to the city 


of Iquitos. 
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Subcommittees of the Elec- 
trical Committee of the 
Underwriters’ National 
Electric Association. 

The following have been appointed on 
the subcommittees of the electrical com- 
mittee of the Underwriters’ National 
Electric Association, to consider various 
subjects during 1908. Any correspondence 
with these committees should be addressed 
to the chairmen: 


Committee on Signs and Outline Wiring— 
J. C. Forsyth, chairman, 32 Nassau street, 
New York, N. Y.; J. E. Cole, 11 Wareham 
street, Boston, Mass.; W. D. Carroll, city 
electrician, Chicago, Ill.; J. R. Strong, 35 
South William street, New York, N. Y.; 
Althur Lewis, Wilkes-Barie, 1a. 

Committee on Rule 64 Signaling Systems 
—F. E. Cabot, chairman, 55 Kilby street, 
Boston, Mass.; Ralph Sweetland, 55 Kilby 
street, Boston, Mass.; E. A. Fitzgerald, box 
298, Syracuse, N. Y.; C. H. Hill, 316 Walnut 
street, Philadelphia, Fa.; F. W. Jones, 253 
Broadway, New York, N. Y.; C. C. John- 
son, 195 Broadway, New York, N. Y.; H. S. 
Warren, 15 Dey street, New York, N. Y. 

Committee on Transformers—C. H. Hill. 
chairman, 316 Walnut street, Philadelphia, 
Pa.: H. R. Sargent, General Electric Com- 
pany, Schenectady, N. Y.; C. E. Skinner, 
Westinghouse Electric and Manufacturing 
Company. Pittsburg, Pa.; G. S. Lawler, 31 
Milk street, Boston, Mass.; Dana Pierce, 
382 Ohio street, Chicago, Il. 

Committee on Telephone Switchboard 
Lighting—R. P. Strong, chairman, 809 Hi- 
bernia Building, New Orleans, La.; W. H. 
McDonald, 703 Wilder Building, Rochester, 
N. Y.: W. S. Boyd, 125 Monroe street, Chi- 
cago, Ill. 

Committee on Electric Cranes—G. S. Law- 
ler, chairman, 31 Milk street, Boston, Mass. ; 
J. G. Emery, Jr., Shaw Electric Crane Com- 
pany, Muskegon, Mich.; A. G. Wilbor, 5 
Haynes street, Hartford, Ct. 

Committee on Rule 2a—G. E. Bruen, 
chairman, 135 William street. New York. 
N. Y.; Arthur Williams, 55 Duane street, 
New York, N. Y.; F. A. C. Perrine, 60 Wall 
street, New York, N. Y. 

Committee on Switches and Cutouts— 
H. O. Lacount, chairman. 31 Milk street, 
Boston, Mass.; J. E. Cole, 11 Wareham 
street, Boston, Mass.; Dana Pierce, 382 Ohio 
street, Chicago, Ill.; Ralph Sweetland, 55 


Kilby street, Boston, Mass.; F. E. Cabot, 55 - 


Kilby street, Boston, Mass. 

Committee on Variable-Speed Motors— 
H. O. Lacount, chairman, 31 Milk Street, 
Boston, Mass.: C. E. Skinner, Westinghouse 
Electric and Manufacturing Company, Pitts- 
burg, Pa.; H. R. Sargent, General Electric 
Company, Schenectady, N. Y. 

Committee on Approval of Laboratory Re- 
ports—George E. Bruen, chairman, 135 Will- 
iam street New York, N. Y.; Dana Pierce, 
382 Ohio street, Chicago, Ill.; J. C. For- 
syth. 32 Nassau street, New York, N. Y. 

Committee on Fixture Wire—Dana Pierce, 
chairman, 382 Ohio street, Chicago, Ill.; 
E. A. Fitzgerald, Box 298, Syracuse, N. Y.; 
W. S. Boyd, 125 Monroe street, Chicago, Ill. 

Committee on Auto-Starters—C. H. Hill, 
chairman, 316 Wainut street, Philadelphia, 
Pa.; Dana Pierce, 382 Ohio street, Chicago, 
Hl.: F. E. Cabot, 55 Kilby street, Boston, 
Mass. 

Committee on Re-Codification of Code— 
C. M. Goddard, chairman, 55 Kilby street, 
Boston, Mass.; H. O. Lacount, 31 Milk street, 
Boston, Mass.; J. E. Cole, 11 Wareham 
street, Boston, Mass.; W. H. Blood, Jr.. 147 
Milk street, Boston, Mass.; E. McCleary, 
Stevens Building, Detroit, Mich. 

Committee on Details of Switchboards— 
Ralph Sweetland, 55 Kilby street, Boston, 
Mass.; H. O. Lacount, 31 Milk street, Bos- 
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ton, Mass.; C. E. Skinner, Westinghouse 
Electric and Manufacturing Company, Pitts- 
burg, Pa.: H. R. Sargent, General Electric 
Company, Schenectady, N. Y.; W. Devereux, 
Bullitt Building, Philadelphia, Pa. 

Committee on Cutout Cabinets—A. R. 
Small, chairman, 382 Ohio street, Chicago, 
Ill.; W. S. Boyd, 125 Monroe street. Chicago, 
Ill.; R. A. Smith, City Electrician, Norfolk, 
Va.; A. F. Hills, Crouse-Hinds Company, 
Syracuse, N. Y.; J. R. Strong, 35 South Will- 
iam street, New York, N. Y. 

Committee on Rule 13a—C. M. Goddard, 
chairman, 55 Kilby street, Boston, Mass.; 
F. E. Cabot, 55 Kilby street, Boston, Mass. ; 
E. V. French, 31 Milk street, Boston, Mass. 

Committee on Specifications for Stage and 
Elevator Cables—J. E. Cole, chairman, 11 
Wareham street, Boston, Mass.; H. C. 
Harris, Outlook Building, Columbus, Ohio; 
W. D. Carroll, City Electrician, Chicago, Ill. 

Committee on  Rheostats—George E. 
Bruen, chairman, 135 William street, New 
York, N. Y.; J. C. Forsyth, 32 Nassau street, 
New York, N. Y.; A. R. Small, 382 Ohio 
street, Chicago, Ill. 

Committee on Induction Motors as to 
Wires and Fusing—F. E. Cabot, chairman, 
55 Kilby street, Boston, Mass.; H. O. La- 
count, 31 Milk street, Boston, Mass.; H. S. 
Wynkoop, Room 33-a, Municipal Building, 
Brooklyn, N. Y.; C. E. Skinner, Westing- 
house Electric and Manufacturing Com- 
pany, Pittsburg, Pa.; H. R. Sargent, General 
Electric Company, Schenectady, N. Y. 

Committee on Circuit-Breakers—A. M. 
Schoen, chairman, 339 Equitable Building. 
Atlanta, Ga.; Dana Pierce, 382 Ohio street, 
Chicago, Ill.; H. Ward Leonard, Bronxville, 
N. Y.: A. W. Berresford, Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis.; 
T. S. Perkins, Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa. 

Committee on Mercury-Vapor Lamps—J. 
C. Forsyth. chairman, 32 Nassau street, New 
York, N. Y.; E. A. Fitzgerald, Box 298. 
Syracuse, N. Y.; William McDevitt, 131 
South Fourth street, Philadelphia, Pa. 

Committee on Street Railway Property— 
Ralph Sweetland, chairman, 55 Kilby street, 
Boston, Mass.; William McDevitt, 131 South 
Fourth street, Philadelphia, Pa.; B. BE. 
Loomis, 19 Liberty street, New York, N. Y.; 
O. B. Johnson, 55 Kilby street, Boston, 
Mass.: H. F. Strickland, 27 East Welling- 
ton street, Toronto, Canada. 

Committee on Theatre Wiring—J. E. Cole, 
chairman, 11 Wareham street, Boston, 
Mass.: H. C. Harris, Outlook Building, 
Columbus, Ohio; W. D. Carroll, City Elec- 
trician, Chicago, Ill. 


—— 0M 
New York State Legislation. 


During the last few days of the New 
York state legislative session for 1908, 
which adjourned on April 23, several bills 
of interest and importance to public-serv- 
ice corporations came up. 

Senator Page's Public Service Commis- 
sion amendments, extending the jurisdic- 
tion of the commissions to telephone and 
telegraph companies, ferries and stage 
lines, was passed by the senate and re- 
ferred to the assembly for concurrence. 
The Assembly Rules Committee, to which 
it was referred, however, failed to report 
it for passage. 

The senate passed the Coney Island 
five-cent fare bill, and as this had already 
passed the assembly several weeks ago, 
the measure will go to the governor. It 
is expected that this bill will be vetoed 
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on the same ground that the two-cents-a- 
mile bill was vetoed last year. 

The senate failed to pass Senator Me- 
` = : e i . 
Manus’ bill compelling street railroad 
corporations in New York city to issue 
return tickets to workingmen on the pay- 
ment of one fare. 

Governor Hughes vetoed Senator 
nee : d ° , 
Bryce’s bill compelling the installation of 
water-closets on interurban cars seating 
forty-five passengers and on roads not less 
than forty-five miles in length. The gov- 
ernor is of the opinion that this is a mat- 
ter with which the Public Service Com- 

mission can deal. 

One of the most important measures 
passed was the amended Travis-Robinson 
rapid transit act and the Travis-Lee con- 
stitutional amendment exempting subway 
bonds and other self-sustaining bonds from 
the debt limit of the city. The first of 
these acts repeals the Elsberg law and 
offers much more liberal terms to con- 
tractors, and will, it is believed, prove suc- 
cessful in inducing the investment of pri- 
vate capital in large amounts in city 
subways. 

—__—_~+-@-—_—_ 
The Omaha Electrical Show. 


The Nebraska Electrical Trades Asso- 
ciation, of Omaha, Neb., will open its 
first annual show in the Omaha Audi- 
torium, on May 4, to continue one week. 
The management of the show has suc- 
ceeded in securing a large number of ex- 
cellent exhibits, and every indication 
points to a great success. The Audi- 
torium, which is located near the heart 
of the city, will be beautifully illuminated 
and decorated by means of an elaborate 
and artistic lighting scheme. All of the 
local electrical houses in Omaha and 
Council Bluffs will be represented at the 
show, and among the more prominent 
electrical. manufacturers, the following 
may be mentioned: General Electric 
Company, Westinghouse Electric and 
Manufacturing Company, Crouse-Hinds 
Company, Central Telephone and Elec- 
tric Company, Fort Wayne Electre 
Works, Adams-Bagnall Electric Compan’: 
Benjamin Electric Manufacturing Com- 
pany, Buckeve Electric Company, Eco- 
nomical Electrice Lamp Company, Inde- 
pendent Arm and Pin Company, Nun- 
gesser Electric Battery Company, Blake 
Signal and Manufacturing Company, the 
Batteries Supply Company, Crescent In- 
sulated Wire and Cable Company, Duplex 
Metals Company, the Federal Electr 
Company, Mathias Klein & Sons, Ax 
tional Carbon Company, Sprague Electre 
Company, Handel & Company, Cae 
Manufacturing Company, John A, Roch 
ling’s Sons Company, H. W. Johns-Man- 
ville Company, Nernst Lamp Compan 
IL. Ide Company, Crown lectrit 
Washer) Company? 
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SHORT TALKS ON CENTRAL STATION 
ADVERTISING. 


BY J. O. LITTLE. 


THLE IMPORTANCE OF TALKING PRICE. 


One of the first questions asked by the 
reader of an advertisement aimed directly 
at the consumer is, What is the thing ad- 
vertised going to cost? The busy man, 
the man who has the purchasing power, 
always wanta information on this point 
and he doesn’t want to have to beat around 
the bush to get it. With this piece of 
information at hand, it doesn’t take him 
long to decide whether or not he wants 
to talk business; without it, he too fre- 
quently lets the matter drop right there. 
Many otherwise strong advertisements lose 
force just because they fail to give prices. 

If the article is one with whose range of 
prices everybody is tolerably familiar, as, 
for instance, a man’s hat, it is not so im- 
portant that the price should be given. 
Still, if you have an especially good hat 
at three dollars, it’s better to say the price 
is three dollars than to let some guess that 
it’s two and others five. 

If, on the other hand, it is something 
whose range of prices is unfamiliar to the 
majority of people, the line that gives the 
price is the most valuable in the whole 
advertisement. ‘Take electrical power ap- 
paratus and central station service. In 
the case of the larger applications it is 
dificult to get down to exact figures, and 
the figures for one case would not suit 
another; but when it comes to small 
motors of definite application, the cost of 
the service, including original cost and 
up-keep of the apparatus, should be made 
a prominent feature of the advertising. A 
goo plan is to talk economy in connection 
with larger applications and to demon- 
strate it in actual figures when dealing 
with smaller and popular applications. 

Few people have any idea of what some 
application whose description reads well 
is going to cost to install, to maintain or 
to feed. Most people are from Missouri, 
or thereabouts, when it comes to the cost 
of new ways of doing things, and they 
want to be shown. 

It’s an casy matter for the central 
station to show people economy, either 
direct or indirect. It is so easy that every 
advertisement that goes out should dwell 
upon it. A bare statement of price some- 
times scares people off, but if you take 
the pains to show them that a given ex- 
penditure means increased profits or in- 
creased pleasure they become interested. 
People are lazy when it comes to analyz- 
ing your proposition; you can’t depend 
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upon them. You must give it to them 
already analyzed and predigested. 

To say that a motor for a certain ap- 
plication costs $15 or $100 is stating it 
too bluntly. It leaves the reader too much 
to imagine. He has to figure out what 
returns he is going to get and how the in- 
vestment is going to pay him. This is 
what he doesn’t want to do, and vou don’t 
want him to do it either. You can figure 
it better than he can and you should do it. 

A good way to express cost is on the 
instalment-store plan, a dollar down and 
two dollars a month. Many people like to 
buy this way, else the instalment business 
would not be so popular. All people, even 
those who would not think of anything 
but a cash transaction, like to figure this 
way, because it justifies the expenditure. 

The furniture for a room at a dollar 
down and two dollars a month may be 
worn out before the final two dollars is 
paid. Good buyers do not want to know 
how much time they can have in which to 
pav for a thing, but how long a period of 
usefulness the price they pay represents. 
They want to know how much the thing is 
going to cost per month or per year to 
own, keep in order and operate. 

Take the case of the fan motor. In- 
stead of pricing it in the advertisement at, 
say, fifteen dollars, divide the price by the 
number of years it should run with proper 
attention and say it costs so much per year 
to own and so much to feed. Many a man 
who would pass by a fifteen-dollar article 
will not hesitate to invest when he dis- 
covers that the cost per vear is several 
times less. 

A sewing-machine motor, which costs 
only a couple of dollars a year to own and 
no more than a standard lamp to operate, 
should appeal to every man who has a 
home where sewing is done, and it is the 
cost expressed in this manner that im- 
presses him first. This is one of the best 
applications to advertise, as it is one of 
the easiest for the central station to 
handle. 

It takes people a long time to become 
familiar with the cost of current for dif- 
ferent operations, and every advertisc- 
ment should say something about it. A 
good plan is to take the sixteen-candle- 
power lamp as a basis and to say a given 
application costs no more for current than 
a standard lamp, or two or three standard 
lamps, as the case may he. 

A glance at the department-store adver- 
tisements would lead one to believe that 
we are a nation of bargain-hunters. This 
is true in a sense, for we are all seeking 
economy, but the best buyers are usually 
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more Impressed by an advertisement that 
justifies a regular price than one that of- 
fers a $20 article for $10. It may not pay 
in the department store, but it does in 
general business, to defend and explain a 
Just price rather than to cut it in two. 

People are so little acquainted with the 
apparatus that the central station has to 
offer that they are no judges of price. 
They must be educated. They must be 
shown wherein a given price for an appli- 
cation and for current to feed it means 
saving of labor, time, annoyance and fire 
tisk, and an improvement in general con- 
ditions that not only warrants it, but that 
means actual economy. 

Some applications have been developed 
to the point where their economy and con- 
venience make an argument that ean not 
he refuted, and they are the ones that 


should be pushed in advertising. Their 
cost, when properly expressed, means 


money saved, and no advertisement should 
fail to force it upon the reader's attention. 


—__-@——___ 
New York Central Bond Issue. 


The Publie Service Commission for the 
Second District (up-state), state of New 
York, granted, on April 20, the applica- 
tion of the New York Central & Hudson 
River Railroad Company to issue $4,000,- 
O00 three and one-half per cent and $20.- 


A. H. Har- 


000,000 four per cent bonds. 


` ris, general counsel, and other New York 


Central officers explained that the company 
would issue the bonds as rapidly as the 
financial situation would permit and that 
the proceeds would go for improvements 
along the company’s lines. There was no 
opposition to the company’s application. 

The schedules submitted showed that 
of the $93,000,000 of improvements au- 
thorized up to December, 1907, there had 
been expended $10,000,000, The author- 
ization of bonds at this time is to provide 
for obligations incurred for improve- 
ments in the past, amounting to $7,120,- 
ODO, expenditures this vear of $8,547,- 
152.97 and the balance for future im- 
provements. 

The improvements to be made during 
the year are: Motive power facilities. 
$747,530; signal improvements, $162.8 19: 
Bastern division, $324,732; Mohawk divi- 
sion, $269,174; Western division, $1,395,- 
213; Rome, Watertown & Ogdensburg 
division, $54,734; Pennsylvania division, 
$50,000; River division, $282,833; Elee- 
trie division, $18,769; miscellaneous, 
$9,175; electric zone construction, $3,- 
132,500; additional facilities needed for 
motive power and car repairs, $1,299,500. 
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DEPRECIATION IN ELECTRIC RAIL- 


WAY ACCOUNTING.: 


BY DANIEL ROYSE, ASSISTANT EDITOR-IN- 
CHIEF, THE RAILWAY AGE. 


Electric railways comprise an important 
part of the transportation industry of the 
country and are founded upon an endur- 
ing need. ‘Therefore their securities 
should be among the most desirable of 
investments, considering both safety and 
income, but even in the largest centres of 
population, where the need of transporta- 
tion is greatest and large earnings most 
certain, electric railway securities have in 
the past proved to be most precarious— 
not only as to earnings, but as to safety 
of capital—to illustrate which it is only 
necessary to refer to recent history in 
Chicago and New York. 

This anomalous condition exists be- 
cause for years the electric railway was 
on a promotion basis and was made to 
vield big returns to a few—it being made 
to appear that these returns came out of 
the earnings, when really they were in 
large part improper diversions of the capi- 
tal of many innocent investors in both 
stocks and bonds. The practice of dis- 
sipating capital in the guise of dividends 
was possible because the matter of provid- 
ing for the renewal of the physical prop- 
erty was ignored until the need of renewal 
was imminent, and then the simple device 
of a reorganization or a sale or lease to a 
new company afforded opportunity for 
charging the cost of rebuilding to capital 
account. In some cases corporation was 
thus piled upon corporation until the out- 
standing capital obligations amounted to 
ten or more times the annual gross earn- 
ings—in practice, apparently, the only 
limit was the capacity of the bond market 
to assimilate securities. 

The fact that “Depreciation” is one of 
the subjects on the programme for this 
meeting of the Iowa Street and Inter- 
urban Railway Association is an indica- 
tion not only that the members of the 
association recognize that depreciation of 
the physical property of electric railways 
does occur, but also that they wish to con- 
sider the extent to which it is desirable to 
make present provision for the demand 
which the future will bring. 

Heretofore recognition of depreciation 
and of the accrued liability resulting from 
it seldom has been given except when 
trying to convince the tax assessor that 
the property was not nearly as valuable 
as the reports of net earnings seemed to 


1A paper presented at the meeting of the Towa Street 
and Interurban Railway Association, Des Moines, la., 
April 23 and 24, 1408. 
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indicate, or when endeavoring to demon- 
strate that the books of some plant owned 
or operated by a municipality were not 
properly kept. Now, however, principally 
because of the activity of the Interstate 
Commerce Commission and of the state 
railway commissions, which promise to 
co-operate with the national body, condi- 
tions are changed, and it is the part of 
wisdom, and of expediency as well, to 
meet the new conditions squarely and 
work in harmony with these regulating 
bodies. 

The most serious effect of the mistaken 
theory heretofore so generally followed by 
electric railways is not the deceiving of 
investors, though in some cases the result 
to them has been sufficiently disastrous, 
but the misinforming of the public. 
Taught to believe that electric railways 
are cheap to operate and yield large re- 
turns to the owners, the public naturally 
has demanded that fares be reduced, that 
compensation for franchise grants be 
paid, that more extended transfer privi- 
leges be given, that the streets be paved, 
cleaned and lighted by the railways oper- 
ating in them, etc. Moreover, it is be- 
lieved that the growth of the idea that 
franchise grants should be strictly limited 
to a short term is for the most part due 
to this same misapprehension on the part 
of the public for which the railways are 
directly responsible. 

In considering what present provision 
for future demands it is desirable or neces- 
sary to make, railways should be classi- 
fied according to the length of time their 
franchise grants run. Depreciation ap- 
plies to all railways, but plans for the 
amortization or retirement of the capital 
need be made only by those companies 
having short-term franchises. 

Depreciation is that deterioration of 
the physical property which is not-made 
good by current repairs. For example, a 
car, though kept in the best of repair, 
eventually will have to be taken out of 
service and replaced. If the term of serv- 
ice be twenty years it is evident that the 
car each year has depreciated in value to 
the extent of five per cent of the differ- 
ence between its original cost and its value 
as scrap. Assuming a scrap value of 
twenty per cent of the original cost, there 
will be a depreciation of four per cent 
per annum on the car. If no provision has 
been made for this current depreciation, 
when the time comes for replacing the 
car it will be necessary to charge the 
cighty per cent of the cost of the old car 
to operating expenses if the capital is to 
remain unimpaired. 
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This in general has for many years been 
the practice of the steam railways, and is 
that prescribed in the “Standard Classi- 
fication of Operating Expenses,” adopted 
in 1908 by the Street Railway Account- 
ants’ Association. There is, however, 
much reason to believe that electric rail- 
ways have too often charged renewals to 
“Construction” or “Reconstruction,” in- 
stead of to operating expenses under the 
head of “Maintenance,” as the standard 
requires. 

But even if the injunction to include 
in maintenance “all expenditures for re- 
pairs and renewals” be strictly observed, 
there will be a gradual reduction in the 
value of the physical property subject to 
depreciation that will finally amount to 
between forty and fifty per cent of the 
original cost of that property. To illus- 
trate: Railways develop gradually and 
their equipment is acquired from time to 
time as the need arises. Now, take twenty 
cars, purchased one each year, the oldest 
having been in service nineteen and one- 
half years, another eighteen and one-half 
years, and so on down to the newest, which 
is one-half year old. The life of cars 
being taken at twenty years, the total car- 
years, and so on down to the newest, which 
cars is 200, or an average of ten years 
per car. With salvage at twenty per cent 
of the cost the average depreciation of the 
cars is % (100 — 20) = 40 per cent of 
the cost. 

The same reasoning applied to other 
classes of equipment will give similar re- 
sults, varying a little according as the 
scrap value is greater or less than twenty 
per cent. When a group of units, such as 
the cars in the example cited, varying 10 
age by equal increments, is considered the 
life assumed does not affect the average 
depreciation, it being always one-half of 
the total life if the computation be made 
midway between the regular renewal 
dates. Hence the conclusion that when 
proper renewals are made the normal 
value for service of the physical property 
of a railway after a sufficient period of 
operation is only from fifty to sixty per 
cent of its original cost. 

In Accounting Series Circular No. 20, 
dated January 10, 1908, Professor Henry 
C. Adams, in charge of statistics and ac- 
counts for the Interstate Commerce Com- 
mission, submitted tentative classifications 
for the operating expense accounts of elec- 
tric railways engaged in interstate com- 
merce, which classifications contain pro- 
visions for depreciation accounts as fol- 
lows: 


- A. Ænder the head of “Depreciation 
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Estimate — Revenue Equipment,” in 
“Maintenance of Equipment,” there are 
provided eight accounts for cars and loco- 
motives, and under ‘Depreciation Esti- 
mate—Service Equipment,” in “Mainte- 
nance of Way and Structures,” three ac- 
counts. Each of these eleven accounts is 
designated “Depreciation Estimate” and 
is subdivided into two subaccounts desig- 
nated as “Estimate” and “Renewals,” re- 
spectively. The instructions as to what 
are included in the subaccounts, taking 
“Passenger Cars” as an example, read as 
follows : 


“a-1. Passenger Cars—Estimate. 
“This account includes a monthly 
charge of one-twelfth (1/12) of .... per 


cent per annum of the original cost (esti- 
mated, if not known) of passenger cars, 
to provide a fund for replacement when 
retired. 

“Note—Where, in the opinion of the 
carrier company, depreciation can be more 
accurately estimated by basing the esti- 
mate upon the service rendered by the 
property, such method of estimate may 
he permitted, in case the carrier company 
first files with the ............... com- 
mission a statement of the rule or prin- 
ciple upon which it will base its estimates 
of depreciation, subject to disapproval by 
the commission. 

“a-2. Passenger Cars—Renewals. 

“This account includes the original 
cost (estimated, if not known) of all pas- 
senger cars condemned, destroyed or sold, 
less: 

“Amount previously charged for depre- 
clation up to date of retirement; plus 

“Scrap value of salvage or the amount 
received from sale of passenger cars re- 
tired. 

“Nore A—Passenger cars permanently 
retired from service, but held, pending 
disposition, should be written out of serv- 
ice through this account, and carried in 
an appropriate material account at a 
nominal valuation or at actual scrap value, 
if determinable. 

“Nore B—The appropriate charge to 
this account, in respect to equipment in 
service on (a fixed date, as, July 1, 1908), 
will be determined by deducting from its 
depreciated value on that date the amount 
charged for depreciation accruing subse- 
quently to (June 30, 1908), up to the date 
of retirement, and the scrap value of sal- 
vage or the amount received from sale of 
such equipment retired. The depreciation 
accruing before (a fixed date, as, July 1, 
1908), must not be charged to the operat- 
ing expenses of any part of the period 
subsequent to (June 30, 1908). The 
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purpose of the instructions in this note is 
to prevent any charge against Renewals 


Account for depreciation accruing previ- 
ously to the setting up of regular depre- 
ciation charges under this classification, 
and, inasmuch as such previously accrued 
depreciation is not an item of current 
operating expenses, it should be adjusted 
by appropriate entrics in the general 
books.” 

B. Under the head of “Depreciation 
Estimate—Maintenance of Shop and 
Power Apparatus,” in “Maintenance of 
Equipment,” there are provided three ac- 
counts, each subdivided into two, with 
designations and instructions, taking 
“Shop Machinery and Tools” as an ex- 
ample, as follows: 

“(a) Depreciation 
Machinery and Tools.’ 


Estimate—Shop 


“a-1. Shop Machinery and Tools— 
Estimate. 
“This account includes a monthly 


charge of one-twelfth of .... per cent per 
annum of the original cost (estimated, if 
not known) of shop machinery and tools 
in service to provide a fund for replace- 
ment when retired. 

“a-2. Shop Machinary and Tools— 
Adjustment. 

“This account includes the original 
cost (estimated, if not known) of all shop 
machinery and tools prematurely con- 
demned, destroyed, sold or otherwise re- 
moved from service, less the amount previ- 
ously charged for depreciation up to date 
of retirement and salvage recovered from 
final disposition.” 

C. Under the heads of “Depreciation 
Estimate, .............. > in “Mainte- 
nance of Way and Structures,” there are 
provided twenty-five accounts, each sub- 
divided into two, with designations and 
instructions, taking “Rails” as an ex- 
ample, as follows: 


“b-1. Rails—Estimate. 
“This account includes a monthly 
charge of one-twelfth of .... per cent per 


annum of the original cost (estimated, if 
not known) of rails in service to provide 
a fund for replacement when retired. 

“b-2. Rails—Adjustment. 

“This account includes the original cost 
(estimated, if not known) of all rails pre- 
maturely condemned, destroyed, sold or 
otherwise removed from service, less the 
amount previously charged for deprecia- 
tion up to date of retirement and salvage 
recovered from final disposition.” 

Of these three groups two, B and C, 
it is stated, have been included only for 
the convenience of those desiring to/use 
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them and are not at this time required, 
the explanatory note reading as follows: 

“Nore—Depreciation charges on main- 
tenance of way property are not required 
at this time by the Interstate Commerce 
‘ommission. It is arranged, however, in 
this classification to introduce this ac- 
count to provide rules for computing de- 
preciation charges on maintenance of way 
property for the guidance of those carriers 
that desire to make such depreciation 
charges, and for the use of such commis- 
sions of the various states as may pre- 
scribe them.” 

In discussing depreciation Professor 
Adams further says: 

* “5. The monthly charges to operating 
expenses for ‘depreciation’ on the several ` 
classes of equipment will, of necessity, 
create or require corresponding liability 
accounts to which such depreciation may 
be credited. To that end carriers will be 
required, beginning ...... , to set up an 
appropriate liability depreciation account 
for cach of the several classes of equip- 
ment upon which depreciation is charged. 
These accounts should be designated as 
follows: 

“(a) 
ment. 

“(b) Passenger Train Cars—Replace- 
ment. 

“(e) Freight Train Cars—Replace- 
ment. 

“(d) Electric Equipment of Cars— 
Replacement. 

“(e) Work Equipment—Replacement. 

“To these replacement accounts should 
be credited monthly the amount of accrued 
depreciation on each class of equipment, 
respectively. Such credits should invaria- 
bly equal the gross charges to maintenance 
for depreciation.” 

On analyzing these instructions it is 
seen that two objects are sought through 
the establishment of depreciation of equip- 
ment accounts: 

(1) The charging to operating ex- 
penses monthly of a sum sufficient to cover 
the depreciation of equipment that is ac- 
cruing currently over and above that loss 
in value which is made good through cur- 
rent repairs and maintenance. 

(2) A means whereby there will be 
charged to surplus or profit and loss, in 
the course of a number of years, represent- 
ing the average life of the property subject 
to depreciation, a sum equivalent to the 
total depreciation of equipment that had 
already accrued prior to some fixed date, 
as, for instance, July 1, 1908. 

The Aact that these two objects are 
eoupleddoes nót mean that both are equal- 
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ly desirable or undesirable—each proposi- 
tion should be considered on its merits. 
Concerning the first object, accounting for 
current depreciation month by month, the 
writer beheves that since depreciation ex- 
ists it should be accounted for as it ac- 
crues. 

The depreciation of equipment which 
ultimately results in the need for renewals 
is an accrued liability and should have a 
place in the balance sheet. This being 
true, the corresponding debit should ap- 
pear somewhere in the accounts. 

Charging accrued depreciation to oper- 
ating expenses or to income and crediting 
a reserve account can not affect the liabil- 
ity of a company to its bondholders, nor 
will such entries in the books, since they 
involve the payment of no real moncy, 
curtail the ability of the company to pay 
fixed charges. Further, such entries need 
not curtail the payment of dividends, but 
if the dividends are paid these entries will 
perform the important function of show- 
ing the stockholder that his dividend has 
come out of capital and not out of profits, 
and of showing the bondholder that his 
security. is being impaired, facts which 
the investors and, in the ease of a perma- 
nent institution like a railroad, the public 
should fully appreciate. 

Whether these charges should be made 
to operating expenses or to income is per- 
haps open to arguinent, but it 1s the opin- 
ion of the writer that they should be made 
to income, first for the reason that depre- 
ciation is not an “expense” because it may 
not involve the payment of money (per 
contra, appreciation, if shown, would not 
be credited to earnings) and, second, be- 
cause depreciation goes on independent of 
operation; especially is this latter true 
of that class of depreciation caused by the 
advancement of the art, sometimes desig- 
nated us that due to obsolescence or super- 
session. 

In considering the second object of the 
commission—the charging of depreciation 
already accrued to surplus—it is neces- 
sary to distinguish between companies hav- 
ing short-term franchises and those not so 
limited. As regards the former the ac- 
crued depreciation must be made good be- 
fore the franchise expires or the investors 
—stockholders or bondholders or both— 
will surely suffer, With railway companies 
owning their rights of way, terminals, ete., 
in fee, the case is different and they per- 
haps can claim credit for the appreciation 
of the portion of their assets that is not 
subject to depreciation, This phase of de- 
preciation accounting is discussed by 
Frederie A. Delano, president of the Wa- 
bash Railroad, in a paper published in the 
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Railway Age of March 27, 1908, page 471. 
In this connection Mr. Delano says: 


IT. DEPRECIATION OF THE RAILROAD 
PLANT AS A WHOLE. 


“(a) Steam railroads do not have to 
provide for any depreciation as against the 
expiration of a franchise, which, of course, 
is a serious item with public service cor- 
porations having limited franchises. Nor 
is there, in the case of steam railroads, a 
large share of the total investment in a 
central power plant which is becoming 
obsolete. In most cases the depreciation 
due to the diminished value of equipment, 
track, bridges, structures of all kinds, 
shops and shop tools already referred to, 
is limited, as has been explained, and is, 
furthermore, a good deal more than 
counterbalanced by the appreciation due to 
the fact that the age of the railroad has 
given it an established business. This 
amounts to a good deal more in the case 
of a railroad than what is called ‘good will’ 
in the case of a mercantile corporation. 
As a railroad is developed industries, 
mines, factories, cte., are established along 
its tracks, with switches and sidetrack 
facilities, towns grow up along it and a 
certain amount of business becomes as- 
sured to it—business which it takes vears 
and a large expenditure of money and 
energy to develop—all of which is charged 
into current operating expenses and should 
be considered as an offset to any deprecia- 
tion of the property. 

“(b) Besides the appreciation due to 
this cause there is, of course, an actual 
physical enhancement of value due to the 
condition of the roadbed and embank- 
ments becoming better solidified, the 
water courses established and the original 
structures gradually replaced with others 
of a more permanent character, even with- 
out. any addition to capital account; thus, 
wooden trestles, bridges, culverts, ete., 
have been filled with earth or replaced by 
steel or iron, stone or concrete. 

“(e) No account is taken and no esti- 
mate can be made of the enhanced value 
of the railroad property (right of way and 
terminals) due to the enhanced value of 
the land, even though the existence of the 
railroad may have contributed largely to 
the development of the country through 
which it runs. The railroad corporation 
suffers by reason of this enhanced value 
Which it has so largely contributed to 
create if it is compelled to purehase any 
additional property, as well as in the in- 
creased amount of the taxes it is called 
upon to pay cach vear as its contribution 
to the needs of the growing communities; 
but it has not been usual to make any al- 
lowance for this. Those who have had. the 
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greatest experience with railways generally 
believe that the enhancement in value or 
appreciation of the property in the direc- 
tion already referred to far more than 
balances the depreciation, especially when 
it is remembered that the total physical 
depreciation under proper maintenance 
rules is, without doubt, limited to about 
half the first cost of the property subject 
to depreciation.” 

Strictly urban properties with limited 
franchises and those having tracks laid in 
the public highways can not avail them- 
selves of these arguments to the same ex- 
tent. 

It may be desirable to cite some sta- 
tistics to show how much those railways 
which undertake to care for current depre- 
clation find it necessary to provide for this 
purpose. Here it is proper to say that 
expenditures for repairs, renewals and de- 
preciation charges should all be grouped 
together, since any one of the three items 
taken separately means but little, because 
human nature is too apt to shift the divid- 
ing line between repairs and renewals ac- 
cording to the showing it is desired to 
make. Thus grouped it is found that the 
gross earnings per mile, the total of re- 
pairs, renewals and depreciation per mile, 
and the latter expressed as a percentage of 
the former are as shown in the aecompany- 
ing table for the properties which are mak- 
ing the largest provision for current de- 
preciation. 

In addition to the electric railways 
given in the table, roads making charges 
for depreciation include the following: 

The United Railways Company of St. 
Louis began, in January, 1905, to charge 
off five per cent of gross carnings, credit- 
ing it to a depreciation reserve. In 1906 
the total charges for maintenance and de- 
preciation amounted to 15.09 per cent 
of gross earnings. In 1907 the charge 
for depreciation was 5.08 per cent and the 
total of maintenance and depreciation was 
18.69 per cent of gross earnings. 

The Milwaukee Light, ITeat and Trac- 
tion Company began, in 1903, by charging 
five per cent of gross carnings for depre- 
ciation, increasing the proportion one per 
cent cach vear, so that the charge was 
nine per cent of gross earnings in 1901, 
and presumably is ten per cent for the 
current year. In 1907 the railway depart- 
ments of the Milwaukee Electric Railway 
and Light Company and the Milwaukee 
Licht, Heat and Traction Company 
showed gross earnings of $11.830 per 
mile of single track; maintenance was 
10.28 per cent and depreciation 6.84 per 
cent of-gross earnings. 

The Wisconsin yEraction, Light, Heat 
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and Power Company, of Appleton, Wis., 
in 1907 began to charge five per cent of 
gross earnings for depreciation, the inten- 
tion being to increase the proportion 
gradually to ten per cent. The rate this 
year is six per cent. In 1907 the total 
of maintenance and depreciation for the 
railway department was 19.21 per cent of 
gross carnings. 

The foregoing three companies are all 
under the management of John I. Beggs, 
who, it is believed, was the pioncer in 
this country in the matter of account- 
ing for depreciation, having begun with 
the Milwaukee Electric Railway and 
Light Company in 1897. 

The International Traction System of 
Buffalo, in its report for 1907, shows a 
depreciation charge of five per cent of 
cross earnings. In the 1906 report no 
such charge was shown, but in the 1907 
report the figures for 1906 were different- 
ly stated to permit of comparison and the 
depreciation charge for 1906 is shown at 
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Steam railways of the United States as reported to the interstate commerce commission..... 
Steam railways of the United States as reported to the interstate commerce commission. .... 
Steam railways of the United States as reported to the interstate commerce commission. .... 
Steam railways of the United States as reported to the interstate commerce commission. 

Steam railways of the United States as reported to the interstate commerce commission. .... 
Steam railways reporting to New York railroad COMMIUSSION,........... 0. cee wee cece eee eeeeees 
West Chicago Street Railroad.................0+: 
North Chicago Street Railroad................06. 
Milwaukee Electric Railway aod Light Company (railway department)................0.e00e- 


Percentage. is the same in 1905 Aad: 1006, 


about four and three-quarters per cent of 
gross earnings, this being subtracted from 
the operating expenses as shown the vear 
before. American 
Street Railway Investments the 
total of maintenance and depreciation 
charges (no depreciation shown prior to 
1906) in per cent of gross receipts for this 
system to have been as follows: 

1903 190 1905 1906 1907 

t.52 10.00 9.48 14.17 15.03 

This indicates that, the proper inter- 
pretation was not placed upon mainte- 
nance until 1906. The maintenance for 
1907 was assumed to bear the same ratio 
to depreciation as in 1906, in order to get 
the 15.03 per cent given. 

The Twin City Rapid Transit Company 
(Electric Railway Review, September 14, 
1907, page 301) began to establish re- 
newal reserves in 1905, setting aside 7.14 
per cent of gross earnings in 1905, 8.5-4 
per cent in 1906 and 8.35 per cent in 
1907. The totals of maintenance and re- 
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newal reserves in per cent of gross earn- 
ings have been: 

1599 1903 1905 1906 1907 

7.59 8.09 14.44 16.25 15.98 

The new ordinances of the Chicago City 
Railway Company and the Chicago Rail- 
ways Company specify that after the 
three-year period of rehabilitation at least 
six per cent of gross receipts shall be spent 
or reserved for repairs and that eight per 
cent of gross receipts shall be spent or 
reserved for renewals. The reserves are 
to be carried in cash with approved de- 
positaries. In the case of .the Chicago 
City Railway the total maintenance re- 
ported for the first half of 1907 was 
13.05 per cent of earnings. 

The Union Electric Company, of Du- 
buque, Towa, began, January 1, 1906, to 
set aside twenty per cent of gross rce- 
ceipts for the purpose of maintenance and 
depreciation reserves. For the railway de- 
partinent in 1906 maintenance amounted 
to eleven per cent, leaving nine per cent 
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Total Gross 
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Referring to the table the following 
points should be noted: 

1. The steam railways have long in- 
cluded renewals in operating expenses and 
it is fair to presume that the maintenance 
expenditures shown include ample pro- 
vision for current depreciation, 

2, The percentages of 22 and 24, re- 
spectively, for the North Chicago and the 
West Chicago lines were fixed after a care- 
ful survey of the property and examination 
of the books by the company’s engineers 
and by Stone & Webster. An account of 
this work was published in the Llectrie 
Railway Review of February 23, 1907. 

3. The allowance for depreciation of 
the Milwaukee Electric Railway and Light 
Company, which is ten per cent of gross 
arnings, is not considered by the manage- 
ment to be as large as it should be. In 
replying to the inquiries in Accounting 
Series Circular No. 20 of the Interstate 
Commerce Commission, ©. N. Duffy, comp- 
troller of the company, said (Electric Rail- 
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Total 
Maintenance and; Maintenance and 


Depreciation Depreciation 
er’ in Per Cent of 


Track Mile of Single | Gross Receip 
| Track. i eceipts. 
! -e Coc o O g ą— n s —- e e e e a e 
$5308 $1,318 24.74 
6,453 1.684 26.10 
6.815 177 26.10 
6,056 | 1.837 241 
7 D26 2.019 i 24) R3 
10.548 2.074 25.35 
QRZ 6,445 124.00 
43.607 1.394 122.0) 
225.632 1,045 17.97 


of the gross receipts to apply on account. 
of depreciation; in 1907 maintenance re- 
quired seven and one-half per cent, leav- 
ing twelve and one-half per cent of the 
gross receipts for the depreciation reserve. 

The British Columbia Electric Rail- 
wav Company, Vancouver and Victoria, 
British Columbia, has SOME vears 
charged depreciation at the rate of five 
electrical and water 


for 


per cent on steam, 
machinery, 3.5 per cent on rolling stock, 
ten per cent on poles, 


lines, two per cent on track and one per 


three per cent on 


cent on buildings. 


The Kansas City Western Railwav, 
operating between Kansas City and 


Leavenworth, and in Leavenworth, Kan., 

has adopted 7.5 per cent on steam and 
electrical machinery stock, 
five per cent on poles, fifty-five cents per 
ton on rails, 12.5 per cent on ties, ten per 
cent on paving and 2.5 per cent on build- 
ings, as the annual depreciation charges. 


and rolling 


2Gross earnings. 


way Rectew, April 4, 1908): “This com- 
pany believes in the principle of deprecia- 
tion and the practical application of the 
principle in providing for depreciation in 
its accounts; it has recognized and applied 
this principle in its accounts since Janu- 
ary 1, 1597. The provision for deprecia- 
tion has not been to the extent the eom- 
pany considered but to the 
extent it was consistently able to provide 
and give to capital some measure of fair 
return on its investment.” 

From the foregoing arguments the con- 
clusions are that current depreciation 
ought to be provided for and that when 
this is done the total charges for up-keep 


necessary, 


and replacement of the property of an elec- 
tric railway will approximate one-quarter 
of the gross earnings. That is, one-fourth 
of the gross carnings should be sufficient 
if the road has a fair amount of traffic 
and a proper basis for fares. 

An estimate of the amount of the 
charges’ for depreciation. may be made in 


- 
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another way. The reports of the Chicago 
Union Traction Company and the Glasgow 
Tramways committee show that where 
charges for repairs and for depreciation 
are carefully divided the latter is about 
one-third greater than the former. Analy- 


sis of the reports of electric railways to | 


the railroad commissioners of New York, 
Massachusetts and Connecticut indicate 
that these companies are expending for 
“maintenance” about one-third more in 
proportion than the Chicago and Glasgow 
lines cited are expending for “repairs.” 
From this it may be inferred that to 
provide for current depreciation would 
require an additional charge equal to 
seventy-five per cent of the usual charges 
for maintenance. 

It is now in order to inquire what 
benefit may be expected from the assump- 
tion of a burden that must in many cases, 
for a time at least, prove to be very 
onerous, and the answer is that the policy 
must result in bringing about better rela- 
tions between the public and the railways. 
With the facts honestly placed before the 
public it is not too much to hope that 
short-term franchises, unreasonable exac- 
tions as to compensation and inadequate 
fares, will become things of the past. A 
heginning has already been made in 


Massachusetts where, within a few months, 
fares on several roads have been increased 
from five cents to six cents, or the five- 
cent zones correspondingly narrowed, and 
as this has the approval of the state rail- 
way commissioners the other improve- 
ments mentioned are not entirely utopian. 
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A Metallic Mirror for 
Searchlights. 

A new type of mirror for searchlights 
is described in Electrical Engineeriny 
(London), April 9. This is manufac- 
tured by the Cowper-Coles electrolytic 
process and is intended to take the place 
of the ordinary metallic mirrors or the 
glass mirrors silvered upon the back. The 
process consists briefly of depositing by 
chemical means on the convex side of a 
glass former or mold a thin silver film 
and then spinning the former in an elec- 
trolytic cell charged with copper anodes 
and a copper electrolyte so as to deposit 
the copper on the silver surface, the 
process being continued until the silver 
film has received a sufficient thickness of 
copper to give the desired rigidity to the 
parabolic mirror. The glass mold and 
the electro-deposit are then removed from 
the depositing cell and placed in a vessel 
containing cold water, the temperature of 
which is gradually raised until the ex- 
pansion of the copper is sufficient to cause 
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the metallic mirror to leave the glass 
former. The silver-faced mirror thus pro- 
duced has as highly polished a surface as 
the glass, and is finally subjected to an 
after-treatment to prevent the silver from 
tarnishing and then mounted in a metallic 
ring (which fits in the projector casc) 
provided with knife elges, which firmly 
grip the edge of the mirror without dis- 
torting it. A large number of mirrors 
made by this process have been supplied 
to the British Government, some of which 
were sent out to the South African war. 

Mr. Cowper-Coles is now introducing 
a new metallic mirror, which is only par- 
tially made by clectro-deposition. The 
mirror has a surface composed of alter- 
nate bands or rings of gold and white 
reflecting surfaces which, it is claimed, 
give a more penetrating beam of light both 
at night and in foggy weather. Objects 
on which such a beam of light is thrown 
stand out in greater relief than in a light 
thrown from a silver white metal mirror, 
and the intensity of the light is so great 
that it is impossible to aim accurately at 
the projector. Another great advantage 


claimed for the new mirrors is that thev 


are not fractured by concussion, and even 
when penctrated by bullets the area of 
distortion is very small. 
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National Architectural 
Exposition. 

The first annual architectural exposition 
will be held during the week of September 
14-19, at Madison Square Garden, New 
York city. All departments of archi- 
tecture, engineering, painting, sculpture, 
the trades, manufacturing and craftsman- 
ship pertaining to construction, equipment 
and decoration of buildings, as well as 
landscape and garden effects, will be ex- 
hibited. 

Alfred Chasseaud is general manager, 
1 Madison avenue, New York city. 


— 0 
Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
May 12, for the following electrical ma- 
terial: 20,000 feet of cable, one motor 
and miscellaneous lighting wire, for de- 
livery at Brooklyn, N. Y.; two feeder 
panels for delivery at Charleston, S. C.; 
miscellaneous lighting wire for delivery 
at Norfolk, Va.; motors and spare parts 
for delivery at League Island, Pa., and 
miscellaneous magnet wire for delivery at 


Portsmouth, N. H. 


—- 


Vol. 52—No. 18 


Summer Courses at the Uni- 
versity of Wisconsin. 

Engineering courses, laboratory prac- 
tice and research work of interest to prac- 
tising engineers, contractors and gradu- 
ates of technical schools will be given in 
the coming summer session of the Uni- 
versity of Wisconsin, Madison, Wis., be- 
ginning June 22 and continuing six 
weeks. ` 

Work is offered in the following depart- 
ments : 

Chemical Engineering—Solid, liquid 
and gaseous fuels, interpretation of analy- 
sis, gas-meter proving, calorific and illu- 
minating value of gas. 

Electrical Engineering—Theory of di- 
rect and alternating-current machinery, 
illumination and photometry, calibration 
of instruments. 

Hydraulic Engineering—Research and 
advanced laboratory investigation, turbine 
and pump tests, study of ground water 
flow, flow through pipes, wire measure- 
ments, calibration of instruments. 

Steam and Gas Engineering—Thermo- 
dynamics, boilers, heat engines, valve 
gears, gas engines and producers, refrig- 
eration, heating and ventilation, calibra- 
tion of instruments, laboratory tests and 
investigation. 

Mechanical Drawing and Machine De- 
sign—Elements of drawing, descriptive 
geometry, mechanism, design of machine 
elements and complete machines, methods 
of computation and drafting-room prac- 
tice. 

Mechanics and Testing of Materials— 
Class work in statics and strength of ma- 
terials, lectures on the properties of iron. 
steel, wood, brick, cement and concrete, 
laboratory tests and research in strength 
and properties of materials, particular 
attention being given to plain and rein- 
forced concrete. 

Shopwork—Lectures on and practice in 
pattern’ making, machine work, forging 
and treatment of carbon and high-speed 
steels. 

In addition to the above engincering 
courses, the cighth annual session of the 
Artisans’ School will be held during the 
same period, in which instruction of a 
more clementary type will be given in the 
majority of subjects noted above, this in- 
struction being adapted to the require- 
ments of students who have common- 
school training or practical experience. 

Bulletins describing the courses of study 
in detail in both schools may be obtained 
from F. E. Turneaure, dean, College of 
Engineering Madison} Wis. 
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The Investigation of the Met- 
ropolitan Street Railway 
System, New York City. 


The special county Grand Jury, which 
has, since January, been investigating 
financial institutions, the Metropolitan 
Street Railway system, and the American 
Ice Company, in New York County, state 
of New York, finished its work on April 
20, and submitted a presentment stating 
that it could find no evidence sufficient to 
base an indictment against any one con- 
nected with the management of the Metro- 
politan Street Railway system. The 
Grand Jury took the unusual course of 
making public, with the approval of Jus- 
tice Dowling, all the evidence it has taken 
on the subjects before it. According to 
the testimony of Thomas F. Ryan, 
Herbert H. Vreeland, Paul D. Cravath 
and others, large amounts of money were 
disbursed by the Metropolitan company 
for campaign purposes. 

After considering all the phases of these 
transactions, the Grand Jury says that 
there was no evidence before it that would 
warrant it in bringing in an indictment, 
hut that certain of the disbursements were 
deserving of severe condemnation. As to 
other campaign contributions, the “char- 
acter of the expenditures was deserving of 
condemnation.” There was nothing to 
show, however, that a crime had been 
committed under the law at the time the 
disbursements were made. 

In connection with this investigation, 
Thomas F. Ryan gave out for publication, 
on April 20, a statement from which the 
following abstracts have been made: 

In 1885 the Metropolitan Traction 
Company of New Jersey was formed to 
acquire street railways in New York. Its 
capital was $10,000,000; there was paid 
into the treasury in cash $6,000,000. 
Subsequently the capital was doubled and 
issued to the shareholders upon the same 
terms. Result, total capital issued, $20,- 
000,000, representing $12,000,000 of cash 
paid in. The sale of the stock at 60 
was wholly legitimate. It was a new 
venture and subscriptions were obtained 
with difficulty even upon the terms offered. 

In 1892 the Metropolitan Traction 
Company of New York was formed with 
an authorized capital of $30,000,000. It 
hought all of the stock of the Metropolitan 
Traction Company of New Jersey, paying 
$120 per share in its own stock, amount- 
ing in the aggregate to $24,000,000, and 
sold the remaining $6,000,000 for cash at 
par. Result, total capital issued, $30,- 
000,000, representing $18,000,000 of cash 
paid in. e = 


? 


ELECTRICAL REVIEW 


In 1893 the Metropolitan Street Rail- 
way Company was formed as an operating 
company and acquired from the Metro- 
politan Traction Company the following 
stocks : 


Chambers Street Ferry Co............ oikeas $800.6 
Houston, West Street and Pavonia Ferry Co. 6,250,000 
Broadway R. R. Co......... 6. cece e eee ee 1,000,000 
South . erry R. R. Cow... . ccc ec cc eee e nee awes 150,00 
Lexington Avenue R. R. Co0..... cc eee eee 5,000,000 
Metropolitau Crosstown Co....... ... ore 300,000 
Columbus and Ninth Avenue K. R. Co....... 3,000,000 
Totala ruere ree n Ker ewes st $16,500,C0) 


These stocks had been bought from 
time to time by the Metropolitan Trac- 
tion Company directly from the original 
owners and were sold by it to the new 
operating Metropolitan Street Railway 
Company for the same par amount ($16,- 
500,000) of its own stock, which went 
into the treasury of the Metropolitan 
Traction Company. Result so far as out- 
standing shares were concerned, un- 
changed, to wit: Total capital issued, 
$30,000,000, representing $18,000,000 of 
cash paid in. 

In 1896 the stock of the Metropolitan 
Street Railway Company was increased 
from $16,500,000 to $30,000,000 and the 
additional $13,500,000 was issued to the 
Metropolitan Traction Company in ex- 
change for Broadway and Seventh Avenue 
and other stocks appraised at $9,000,000 
and in settlement of indebtedness, 


amounting to $4,500,000 for construction. 


Result as to outstanding shares, un- 
changed, to wit: Total capital issued $30,- 
000,000, representing $18,000,000 of cash 
paid in. 

In 1897 the Metropolitan Traction 
Company was dissolved in order that the 
shareholders might come into possession 
of stocks resting directly upon the prop- 
erties and franchises, its assets, consisting 
of $30,000,000 of Metropolitan Street 
Railway stock and $6,000,000 of deben- 
tures, representing enhanced values of se- 
curities owned, were distributed to its 
stockholders, share and share alike. The 
Traction company thereupon became ex- 
tinct and was succeeded by the Metro- 
politan Street Railway Company. Result: 
Total capital issued, $30,000,000, repre- 
senting $18,000,000 of cash paid in. 

In 1898 and 1899 $15,000,00 of new 
stock was sold to stockholders at par and 
$6,000,000 of the proceeds was used to 
retire the debentures. Result: Total 
capital issued, $45,000,000, representing 
$33,000,000 of cash paid in. 

In 1900 $7,000,000 of new stock was 
sold to the shareholders at 160. Result: 
Total capital issued, $52,000,000, repre- 
senting $44,200,000 of cash paid in. 

To the cash paid in should be added in- 
terest for the period during which it 
yielded no return in the form of dividends 
upon the stock which represented it. This 
amounted—from 1885 to 1894—to $5,- 
040,000, thus making the total cash in- 
vestment $49,240,000. From this sum, on 
the other hand, should be deducted $6,- 
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000,000 represented by the debentures dis- 
tributed pro rata among the shareholders. 
This leaves $43,240,000 of actual cash in- 
vestment, representing $52,000,000 of 
stock now outstanding, or $83.13 per share 
of $100 each. 

The Lexington Avenue and Pavonia 
Ferry Railroad Company was incorporated 
in 1893 and authorized to issue $5,000,- 
000 of bonds and $5,000,000 of stock. 
The Metropolitan Traetion Company con- 
tracted to construct the railway, power- 
houses, etc., and to obtain for the Lexing- 
ton Avenue company the right to operate 
its care on Twenty-third street and Broad- 
way in consideration of its bond and share 
capital. The traction company then sold 
the $5,000,000 of bonds to the Central 
Trust Company, Guaranty Trust Com- 
pany and Mutual Life Insurance Com- 
pany for par and interest. ‘This money 
was paid into the treasury of the traction 
company and used to construct the road. 

The $5,000,000 of Lexington Avenue 
stock remained in the treasury until the 
Lexington Avenue company was consoli- 
dated with the Metropolitan Street Rail- 
way Company, whose entire share capital 
also was owned by the traction company. 
It was then cancelled. 

The same procedure was followed in 
connection with the Columbus and Ninth 
Avenue Company, which issued to the 
traction company $3,000,000 of bonds 
(also sold at par and interest) and $3,- 
000,000 of stock, also exchanged for 
Metropolitan Street Railway Company 
stock. 

When the Lexington Avenue Company 
($5,000,000 capital), the Columbus Ave- 
nue Company ($3,000,000 capital) and 
the Metropolitan Crosstown Company 
($300,000 capital) were merged in the 
Metropolitan Street Railway Company all 
of the shares of these four companies were 
owned by the traction company, and the 
only actual result was the extinguishment 
of the stock of the three merged companies 
and the corresponding enlargement of the 
Metropolitan Street Railway Company's 
stock to $16.500.000, which continued to 
remain in the treasury of the traction 
company. 

Two old companies held the franchise 

rights to operate cars on Thirtv-fourth 
street. Their combined capitalization 
was: Stock, $1,300,000: bonds, $1.300.- 
000. The traction company bought these 
securities from the original owners in 
1894 and consolidated them into the 
Thirty-fourth Street Crosstown Railway 
Company, which issued $1,000,000 stock 
and $1,000,000 honds, secured bv a mort- 
gage to the Central Trust Company, 
trustee. The old bonds ($1,300,000) were 
placed under this mortgage and are now 
so held by the Central Trust Company. 
The new $1,000,000 of hands were sold for 
105 and interest, and the proceeds went 
into the treasurv of the traction com- 
panv. The $1,000,000 of stock was 
pledged to the Guaranty Trust Company 
under the general mortgage of the Metro- 
politan Street Railway Company, and is 
now held bv the Guaranty Trust @om- 
pany, trustee, 
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Cash Provided for the London 
Underground Electric 
Raiiways. 


The board of directors of the Under- 
ground Electric Railways Company of 
London, Limited, has prepared a circular 
to the noteholders and sharcholders giving 
full details of the whole undertaking, 
earnings and capitalization of the con- 
trolled companies, and recommending a 
plan of readjustment. The share capital 
of the Underground Company amounts to 
£5,000,000, and under the plan of read- 
justment no assessment is asked for from 
the shareholders. The cash requirements 
of the company are to be met by the sale 
to Messrs. Speyer and their friends of 
(1,000,000 ($5,000,000) twelve-year five 
per cent prior-Hen bonds, and Messrs. 
Speyer also agree to provide up to £300,- 
000 ($1,500,000) for any possible defi- 
ciency in fixed charges during the next 
few vears, “in order that the noteholders 
may not suffer so serious a reduction in 
their income as might otherwise be the 
case during the further development of 
the enterprise.” 

The plan of readjustment provides in 
substance that the company will pledge 
in addition to the €11,000,000 face value 
of stocks and shares now held by the Lon- 
don & Westminster Bank, Limited, as 
trustee for the noteholders an additional 
£3,500,000 nominal of tube shares and the 
equity in the power-house, and issuc 
(against this total of £14,500,000 nom- 
inal of shares) the £1,000,000 prior-lien 
five-per cent bonds (mentioned above), 
£3,000,000 four and one-half per cent 
bonds due 1933 and £5,200,000 six per 
cent bonds due 1948. 

The proceeds of the prior-lien bonds 
sold to Messrs. Speyer & Company and 
their friends will be used to pay the com- 
pany’s temporary secured notes and out- 
standing commitments for construction, 
ete., while the $1,500,000 special interest 
fund is expected to be more than sufficient 
to make up any deficiency in the earnings 
to meet fixed charges up to July 1, 1912, 
after which date, if not before, the di- 
rectors are of the opinion that the surplus 
income of the company will be suflicient 
for that purpose. 

The plan is strongly recommended by 
the board of directors and has been formu- 
lated in consultation with Messrs. Spever 
& Company, of New York, Messrs. Spever 
Brothers. of London; Messrs. Teixeira de 
Mattos Brothers, of Amsterdam, and Mr. 
Lazard Spever-Ellissen, of Frankfort, 
which banking houses are making the 
above-mentioned cash contributions and 
will act as readjustment managers with- 
out compensation. The plan is also 
recommended by London and Amsterdam 
committees of the noteholders composed 
of well-known men in those cities. 
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The Plant of the Merchants’ 
Power Company, of 
Memphis, Tenn. 

The Merchants’ Power Company, of 
Memphis, Tenn., has completed a fine 
plant on the Wolfe River, about one and 
one-half miles from the centre of dis- 
tribution to the city of Memphis. The 
building has a conerete foundation and is 
built of brick and steel, and designed 
with a view of extension at a later date. 
The basement is entirely enclosed in a 
conerete wall. 

The capacity of the plant is 1,500 kilo- 
watts, the equipment consisting of two 
700-kilowatt Westinghouse revolving- 
field generators, star-connected for 2,300- 
4,000 volts, sixty eveles. The generators 
are dircct-coupled to two cross-compound 
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heater and feed delivery main which con- 
nects with all of the boiler units. The 
feed-water supply is taken from the Wolfe 
River or the city water mains. 

The steam piping consists of a twelve- 
inch header in the boiler room adjoining 
the division wall for the high-pressure 


‘connections. From the high-pressure con- 


nections there 1s a seven-inch branch con- 
nection to each of the boiler units, and an 
eight-inch supply connection to each of 
the engines. The header is located above 
the level of the tops of the boiler settings, 
the boiler branches being run with long- 
radius bends. The engine-supply branches, 
however, drop through to the basement 
on the engine-room side of the division 
wall, where they are connected under floor 
to the engine cylinders. 


EXTERIOR VIEW OF THE MERCIIANTs’ Power CoMPANY’s PLANT, AT MEMPHIS, TENN. 


Allis-Chalmers engines, twenty-four by 
forty-eight by forty-eight, equipped with a 
1,000-horse-power condenser for cach en- 
gine and a 2,000-horse-power condenser 
connected to both, thus giving a consider- 
able reserve capacity in condensers. 

The boiler room contains four Edge 
Moor water-tube boilers of 509 square feet 
of heating surface, in two batteries of two 
boilers cach. These boilers are equipped 
with injectors, feed-water pump, both 
connected to the city water mains and 
condensing water. Water for the con- 
densers is supplied from the Wolfe River. 

Metropolitan injectors draw water di- 
rect from the cold-water suction line, de- 
livering it to the boilers. The feed-water 
pump is a six by twelve-inch by eight by 
twelve-inch Smith-Vaile duplex, which de- 
livers through a Cochrane open feed-water 


The exhaust-steam system consists of 
an eighteen-inch header in the engine- 
room basement, connected to the low- 
pressure cylinders of the engines by 
eighteen-inch branches, in addition to the 
local branch connections from the engines 
to the condensers. Both of the engines 
may be operated with a single condenser, 
if desired, by means of an exhaust header 
which is connected to the large condenser 
unit in the basement, this being placed he- 
tween the two engines. This exhaust 
header has also a full-sized atmospheric 
connection which is carried through 4 
back-pressure valve to a roof exhaust 
head. 

The switchboard consists of two genT- 
ator panels, one for each generator; one 
exciter—panel, and, five circuit panels. 
each, equipped with five three-phase, four- 
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wire feeders extending to the city. Each 
circuit panel is also equipped with induc- 
tion wattmeters, ammeters, recording 
wattmeters, regulators for each phase, and 
compensators to indicate the voltage at 
the end of the feeders. 

A thirty-six-duct conduit extends from 
the plant to the city. In the city, 
branches are taken off to cover the busi- 
ness section, making about ten miles of 
distribution in the streets and alleys. 

The distribution system is four-wire, 
three-phase, with grounded neutral both 
in primary and secondary. Each feeder 
supplies three 100-kilowatt, 2,300-volt 
transformers which feed into a heavy net- 
work, so that all sections are supplied with 
either three-phase or single-phase current. 
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World’s Aluminum Output. 


The aluminum industry throughout the 
world, says the Wall Street Journal, re- 
ceived a great impetus last year as shown 
by the gain of 5,300 tons in production 
over the preceding year, the 1907 output 
being 19,800 tons. All of the producing 
countries recorded increases in the output 
of this metal, as shown in the following 
four years’ comparative statement of pro- 
duction in tons: 


1907 1906 1905 1904 
United States.. 8,000 6,000 4,500 3,900 
Germany ..... 4,000 3,500 3,000 3,000 
France ....... 6,000 4,000 3,000 1,700 
England ...... 1,800 1,000 1,000 700 
World output..19,800 14,500 11,500 9,300 


Estimates of consumption for the four 
years mentioned show that the entire 
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This is a departure from the ordinary 
distributing system, giving the company 
the advantage of transmitting a portion 
of its current at 200 volts on its four- 
wire system. Had the attempt been made 
to have a straight three-wire system, the 
company would have had to be content 
with a 115-volt transmission. Light or 
power may be put in at any point by 
using the three-phase, four-wire system, 
whereas had a single-phase, three-wire 


system been used, the company would 
have had to run a three-phase, three-wire 
cable at any point where power was de- 
sired. 

The two engines were put in service 
about a year ago, and are at present car- 
rying a load of about 1,000 kilowatts, the 
system working very satisfactorily. The 
offices of the company are located at 22 
North Second street, Memphis, Tenn., 
and the, officers are: E. G. Cowdery, 
president; L. G. Van Ness, secretary. 


amount produced was used in the respect- 
tive years. 

Great secreey has always surrounded the 
aluminum industry both in the United 
States and abroad. In this country the 
Aluminum Company of America, with 
several plants in the United States and 
Canada, controls the output of this metal 
on this side of the Atlantic. The indus- 
try started here with the production of 
cighty-three pounds in the year 1883. 
This has since gained to the above total. 

Statistics on the world’s aluminum in- 
dustry show that back in 1855 the aver- 
age price for this metal in Germany was 
1,000 marks per kilo. As production in- 
creased and the industry gained headway 
the average price year by year dropped 
and the average price in the German mar- 
ket in 1907 was 3.25 to four marks per 
kilo. 
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Public Service Commission 
Reports on Brooklyn 
Bridge Service. 

Commissioner Bassett, of the Public 
Service Board, to whom was given the 
task of improving traffic conditions on the 
Brooklyn Bridge, made a report to the 
commission last week showing that since 
September last there had been a material 
diminution in the number of delays of 
trolley cars on the bridge and that there 
had been a large increase in the number 
of cars, particularly in the rush hours. 
The time of delays has been reduced from 
1,060 minutes in September to 385 min- 
utes in March. 

During the month of March 133,000 
surface cars crossed the bridge, being an 
increase of 11,000 over the preceding Sep- 
tember, which means that about 396,000 
more seats were provided in March than 
in September. The average number of 
surface cars passing over the bridge in 
September in the evening rush hour was 
288. In March this average was increased 
to 310. 

At this time one year ago the largest 
daily number of surface cars that crossed 
the bridge was approximately 4,000. At 
present it is approximately 4,700, an in- 
crease of seventeen and one-half per cent. 
At this time a year ago the average num- 
ber of surface cars crossing the bridge 
between 5 and 6 P. M. was 236; now it is 
310, an increase of thirty-three and one- 
third per cent. 

— pee 
Marconi Wireless Telegraph 
Company of America. 

At the annual meeting of the stock- 
holders of the Marconi Wireless Telegraph 
Company of America, John W. Griggs, 
of New Jersey, was elected president, 
Gugliclmo Marconi and John Bottomley 
being re-elected vice-presidents. The new 
executive committee includes these officers 
and John D. Oppe, James M. Townsend 
and James W. Pyke. 

The report for the year ended January 
31, 1908, states that the results of work- 
ings during the year showed considcrable 
improvement. During the period 579,322 
words were transmitted from and received 
at the various stations owned and con- 


trolled by the company, as against 485,- 
023 words in the previous year. The 
gross receipts increased $8,350 and ex- 
penses decreased $3,293. During the year 
thirty-three ships were fitted with the 
Marconi system and six additional vessels 
accepted long-distance receiving appa- 
ratus. Numerous other passenger steam- 
ers trading. between England and the Far 
East were fitted with the Marconi system. 
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NEW-BUSINESS METHODS.' 
BY L, D. MATHES. 


So-called “new-business methods” are 
as many as the sands of the sea. Every 
` ambitious central-station manager we 
come in contact with has his own pet 
scheme, which in his opinion is the most 
effective in inducing the individual who 
is not a consumer to become a convert to 
the “matchless light.” 

We hear so much of “new-business 
methods” just at this time for the reason 
that the systematic solicitation of business 
has until the last few years been very 
much neglected. The results realized 
from time and moncy spent in popular- 
izing with the general public the use of 
our service have been so satisfactory that 
companies large and small the country 
over are giving frecly of their time and 
money to issues which have but lately been 
recognized. 

In the mad rush to devise new and 
effective methods many fanatical schemes 
have from time to time developed. Sone 
time ago in one of our neighboring states 
an enterprising manager gave a purse of 
$100 and seme household furnishings to 
a pair of individuals who agreed to bring 
their fond hearts into perfect synchronism 
on the top of a 200-foot smokestack which 
the electric lighting company had just 
completed. Efforts of this character, in 
my opinion, are misdirected. We should 
regard that the sale of electricity is as 
dignified and requires as high a class of 
salesmanship as that involved through the 
sale of stocks and bonds or real estate. 

Publicity is the foundation of our busi- 
ness, and publicity means advertising. 
Every company can afford to advertise to 
some extent. If the methods of the con- 
servative companies were analyzed, it 
would be found that the majority have 
adopted systems which involve the use of 
newspaper space, the circulation of a 
monthly bulletin, the issuance of circular 
letters, and, more effective than all com- 
bined, the service of a corps of well-in- 
formed solicitors. Through the columns 
of the press we gradually impress on the 
people the character of our business; the 
bulletin informs the prospective custom- 
ers in detail of the many purposes to 
which electricity can be applied; the cir- 
cular or direct letter deals more particu- 
larly with practices which we recommend 
to those engaged in a particular line of 
business. The solicitor is the combina- 
tion of all of the above forces; he is the 


| Read before the iwa Electrical Ansoclatien, Des 
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individual who puts the finishing touches 


e to the education we have been giving the 


prospect, and is supposed to come romp- 
ing home with the contract. 

It is unnecessary to state that we must 
first of all provide the public with a re- 
liable and in every way satisfactory serv- 
ice; then that our prices are such that we 
can compete from a financial point of view 
with other agencies which may be offered. 
It does not hold that our price must be 
lower than that of the gas man, or than 
the cost of operating a gasolene plant. 
The public is becoming more and more 
discriminating and more willing to recog- 
nize quality. Many lighting companies 
are successfully competing with other sys- 
tems of illumination through the frank 
avowal that their service does cost a 
little more than gas or gasolene, but the 
quality of the goods delivered is so supe- 
rior, and the advantages of its use so 
many and so apparent, that the electric 
service is really cheaper after all. 

There is a country-wide interest just at 
present in the establishment of disple 
rooms. With the larger companies this is 
a simpler matter than with their smaller 


brothers, for the reason that the stock- 


room affords a greater varietv of appli- 
ances and fixtures which can be turned 
into the display room for demonstration 
purposes. On the other hand, the smaller 
company is not expected to go into the 
matter so elaborately, as its customers do 
not incline to the purchase of the high- 
priced devices, such as motor-driven wash- 
ing machines, sewing machines, vacuum- 
cleaner outfits, ete. Every company, no 
matter how small, can make an effort 
along the display-room line, if it is noth- 
ing more than a half dozen of fans. a 
number of electric irons, a few heating 
pads and a dozen assorted heating devices. 
such as the chafing-dish, percolator, hot- 
water heater, ete. The importance of 
keeping this equipment bright and clean 
is more essential than many of us think. 
The writer has observed displays which 
would, from the dirt and dust and fly- 
specks on the units displaved, do more to 
discourage a purchaser than to induce 
him to purchase. Another important 
thing to carry in mind is not to exag- 
gerate possibilities of the line displayed. 
Don’t tell the customer he can boil a quart 
of ice-water in a minute on the consump- 
tion of that portion of wattage which 
would run the heater to its capacity for 
an hour at, say, 500 watts. 

The most effective method, in my opin- 
ion, to push this line, and in fact all 
things electrical, is to be extremely liberal 
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in your demonstration and guarantee, 
Tell the customer he can take an iron 
home and keep it for a month; if he is 
not satisfied, bring it back and get his 
money; or, better still, don’t take his 
money until he has had the unit in serv- 
ice for a month. If the iron or any other 
devices burn out and it is not due to care- 
lessness on the part of the customer, give 
him the renewal without question. Our 
company puts out everything that way. 
If we haven’t the unit in stock that a cus- 
tomer is interested in, we send and get it. 
We have put out several hundred irons, a 
lot of toasters, several lots of heating 
pads, coffee percolators and other devices 
electrical. The cases wherein the units 
were returned are exceptional. 

Getting away from generalities and 
down to the best proposition now befor 
the fraternity for the increase of busi- 
ness, will call your attention to the tung- 
sten lamp—the one great development in 
the incandescent field since its original 
invention—the unit which is revolution- 
izing interior illumination. That portion 
of the public which refuses to recognize 
quality, and insists on a low price regard- 
less of efficiency, we have for years been 
unable to successfully divorce from the 
gas man. The tungsten lamp will do the 
work. You can sell the customer the lamp 
and permit him to pay for his renewals 
with the result that he gets a superior 
illumination, and at a price which is as 
good, or better, than that resulting from 
the use of any of the other methods en- 
countered. 

A gentleman in this state remarked to 
me a few days ago that a continuation of 
the improvement in the incandescent unit 
would put us all out of business; that the 
tungsten lamp delivering the same candle- 
power at. half the wattage, as applying 
with the most efficient lamp on the mar- 
ket until the advent of the tungsten, 
would cut his gross receipts in two. This 
would appear to be the case in theory. 
but there is no reason for it to work oul 
in fact. The average customer feels to 
spend a certain amount for lighting; if 
vou can give him a better effect and not 
increase his costs, he as a rule is satisfied. 
This means that with the new lamp we 
must make an effort to get the customer 
to install that number of units which will 
give him a vastly improved illumination. 
and including his renewal cost, still not 
exceed his old-time billings. The con- 
sumer will very readily come around to 
burning his installation longer hours if 
the more efficient unit permits,him to do 
so without increasing his bills. Then 
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there is the matter of the expansion of 
your business—getting into fields which 
have before been closed; the tungsten 
throws down the bars to everything to 
the central-station man. 

One could talk indefinitely on “new- 
business methods” and quote from the 
practices of the master minds of the pro- 
fession, but it would be impossible to de- 
vise a plan for universal application. 
While much of the commercial propa- 
ganda evolved by the recognized author- 
ities of our profession can be modified to 
apply to our particular case, we must 
recognize the fact that each manager con- 
fronts a situation just a little diferent 
from that which would present in another 
community. Which means that when we 
reach rock bottom it is a case of conform- 
ing to, as far as possible, local conditions 
—studying the requirement of the indi- 
vidual and giving him that service which 
is best adapted to his needs. Always be 
honest with the customer. Don’t lead him 
into, or permit him to lead himself into, 
extravagant effects—installations which 
will run into larger lighting bills than 
= his business can afford. Tell the customer 
you want his money, but you want to give 
him a good run for it, and it 1s not to your 
interest to see him burn more current than 
he actually requires, or that the magnitude 
of his business warrants. It may sound 
like a joke to some of you hard-shelled 
monopolists, but I really believe that the 
adoption of the “Golden Rule” policy by 
the electric lighting fraternity will work 
out vastly to the benefit of all of us. 


—— ee 


Dynamo - Clause Reform in 
Standard Insurance 
Policy. 

An effort is being made to bring about 
a reform in connection with the use of 
the dynamo or electrical exemption clause 
when included in policy form covering 
plants wherein electricity is generated. 
These forms usually contain the exemp- 

tion clause as follows: 

“This company shall not be liable for 
any loss or damage caused by artificial 
electric current, to dynamos, exciters, 
lamps, switches, motors or other electrical 
apparatus, or equipment hereby insured, 
unless fire ensues, and then for loss or 
damage caused by the fire only.” 

Tt has been pointed out that a large 
ae of such forms also include the 
i z t lightning clause, which destroys 

e eltect of the exemption clause or makes 

. Policy ambiguous. It is suggested 
a Insist upon the use of the 
i g ning clause excluding dam- 

o electrical apparatus,” whenever 


polici i 
appliances" upon dynamos and electrical 
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American Railway Associa- 
tion Acts on Rail Standards 
and Adopts Clearance Dia- 
grams for Third-Rail Work- 
ing Conductors. 


The spring session of the American 
Railway Association was held at the Hotel 
Belmont, New York city, on April 22. 
W. C. Brown, senior vice-president of the 
New York Central & Hudson River Rail- 
road Company, presided. The executive 
committee reported that the membership 
of the association now comprises 338 mem- 
bers, operating 240,770 miles of road, and 
the associate membership comprises forty- 
four members, operating 1,630 miles. 

The Committee on Standard Rail and 
Wheel Sections submitted a report and 
presented a series of rail sections of two 
types and specifications for bessemer and 
open-hearth steel rails. On the recom- 
mendation of the committee, the associa- 
tion adopted resolutions providing that 
the gauge of track be measured between 
the heads of rails at right angles thereto, 
at a point five-sixths of an inch below the 
top of the rail, and that the standard dis- 
tance between the main rail and the guard 
rail, and in the throat of all frogs, be one 
and three-quarters inches, measured at 
the gauge line for all tracks of standard 
gauge. A resolution was also adopted by 
the association providing that the two 
tvpes of section of and specifications for 
the standard rail submitted be referred 
to the American Railway Engineering and 
Maintenance of Way Association, with the 
request that it consider the subject fully 
and submit to the association a single 
standard for adoption. 

The two types of heavy rails adopted 
differ widely from the many types now in 
use. Type “A” must weigh from sixty 
to 100 pounds per yard, and type “B” 
the same, the only difference in the two 
types being in shape and measurement, 
ranging from three and eleven-sixteenths 
inches at the base for the latter type, to 
eight and one-half inches for the former. 

The Committee on Standard Location 
for Third-Rail Working Conductors stated 
that a circular had been issued, giving 
suggested clearance diagrams for third- 
rail working conductors, and upon its 
recommendation the association adopted 
the following resolutions: 

“WHEREAS, There is a constantly in- 
creasing number of roads being equipped 
electrically, which roads, in the natural 
course of business, interchange rolling 
stock with other lines not so equipped, and 

WHEREAS, ‘Unless lines of clearance 
for both rolling stock and maintenance of 
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way structures are established, so that such ° 
interchange can be effected without inter- 
ference, great inconvenience and expense 
will inevitably follow; therefore, 

“Resolved, That the diagrams showing 
lines of clearance as presented in the re- 
port of the committee on third-rail work- 
ing conductors, dated March 23, 1908, be 
approved and made the standard of the 
American Railway Association; and that 
in the future construction of rolling stock 
and roadwavs these clearance lines be care- 
fully adhered to by the members of the 
association.” 

The following officers were elected: 
President, F. A. Delano, president of the 
Wabash Railroad; second vice-president, 
W. A. Gardner, vice-president of the 
Chicago & Northwestern; members of ex- 
ecutive committee—H. U. Mudge, second 
vice-president of the Rock Island; J. 
Kruttschnitt, director of maintenance and 
operation for the Union and the Southern 
Pacific systems. 

— 0M 


The Iglesis and Regner Train- 
Lighting System. 

A description is given by S. Iglesis in 
the April issue of Lumiere Electrique, 
of a train-lighting system employing a 
constant-potential variable-speed dynamo 
which has some interesting peculiarities. 
One of these is the automatic method of 
reversing the dynamo connection with a 
change in direction of rotation and of 
connecting and disconnecting the main 
switch according as the speed is above or 
below a certain value. This is accom- 
plished by the direct movement of the hody 
of the dvnamo, which is switched on hear- 
ings and when inoperative hangs vertical- 
lv. In this position the two brushes are 
at the points of no potential. Whenever 
the armature begins to rotate in one di- 
rection or the other, a current is taken off 
by means of a third brush placed upon a 
slip ring connected through a resistance 
to one of the generator brushes. This, of 
course, gives rise to a torque which tends 
to drag the body of the dynamo into a 
horizontal position in one direction or 
the other, according to the direction of 
rotation of the armature. When the 
speed has reached a point so that this 
torque is sufficient to bring the body of the 
machine into a horizontal position, the 
main switch is automatically closed in 
the proper direction, as at this speed the 
generator develops the proper potential 
for charging the batteries or supplying the 
lamps on the train. This movement also 
cuts out the auxiliary circuit employed 
for giving the initial torque. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Coloration of Glass and Quartz by 
Radium. 

A brief note by ©. E. S. Phillips deals 
with the effect of radium on glass and 
quartz. Attention has frequently been 
called to the coloration which takes place 
when these two materials are exposed to 


the ravs from radium. The coloration of 


glass is mainly attributed to the presence: 


of manganese or lead, and the author sug- 
vests that the coloring of quartz is also 
due to some foreign substance with the 
silica. To test this he exposed a small 
plate of quartz ervstal to radium for three 
weeks, when it had become not only ir- 
regularly violet at one place, but showed 
two sharply defined parallel lines strong- 
ly colored, with the space between them 
scarcely affected. On the other hand, a 
quantity of powdered, chemically pure 
silica acquired no color after the same ex- 
posure. Furthermore, pure boric acid 
fused to a transparent plate and pro- 
tected by moisture was unaffected by 
radium after two months’ continuous ex- 
posure to the rays. Borax, however, will 
show a slight action after three weeks. 
The author notes that both of these sub- 
stances, when incorporated with a small 
quantity of pure sodium silicate, form a 
good basis for the production of experi- 
mental glasses for testing the action of 
radium when other constituents, such as 
lead and iron, are present. It is sug- 
gested that the coloration by radium may 
serve as a test for the purity of the 
silica used in making quartz vessels for 
chemical purposes.—.lbstracled from Na- 
ture (London), April 9. 
< 
The Completion of the First Tram- 
way Subway in London. 

An extension connecting the subway 
under Aldwich with the street railway on 
the Victoria embankment, London, has 
been completed, and a service of single- 
deck cars is to be provided from the ex- 
treme north of London over Westminster 
bridge to Kennington gate and to the 
tower by means of this connection, This 
gives a point at Waterloo bridge which is 
practically the junetion for three through 
routes, north, east and west. The new 
construction is only about a furlong in 
length, but has cost between $250,000 and 


$500,000. This is at the rate of about 
$2,500,000 a mile. The subway is entire- 
lv under Wellington street and the ap- 
proach to Waterloo, both of which are sub- 
ject to the jurisdiction of the London 
County Council. The subway begins with 
an incline of about one in twenty from the 
Kings Way to the Strand, then a short 
down-grade of one in 108 under the 
Strand, followed by a level stretch 500 
feet long to the embankment. The por- 
tion of the subway from the Gaiety 
Theatre to about one-third of the wav 
down Welington street consists of two 
pieces of straight track joined by a gentle 
curve. This is laid in separate single- 
track tubes. From here to the end of the 
tunnel it is constructed for a double line 
with a cross-over in the centre of the 
length, and from here there is a gentle 
reverse Curve terminating in a short piece 
of straight track at the mouth of the 
tunnel. The approach to the bridge is 
carried over the line on a series of brick 
arches, and the work of driving the tun- 
nel beneath this apparently had no effect 
upon it. The entire work is verv massive 
in construction, conerete being used large- 
Iv, the whole structure, in fact, resting 
upon an inmense raft of concrete.—1b- 
slracled from the Tramway and Railway 
World (London), April 2. 
< 
The Ondemeter. 


Among the many devices constructed 
for measuring the wave-length of elec- 
trical waves used in wireless telegraph, 
that devised by O. Rochefort is thought 
by G. Marie to be the most useful. Mon- 
sieur Marie, who is electrical engineer for 
the Compagnie Generale Radiotelegraph- 
ique, describes this apparatus here and 
savs that it has given excellent results in 
practical use. The device is based upon 
the use of an inductance coil which may be 
varied perfectly continuously. This is 
connected in series with a condenser of 
variable capacity, and the whole is placed 
directly in the oscillating circuit, or in 
inductive relation thereto. The induct- 
ance consists of two coils of wire mounted 
on spools, one of which mav be revolved 
within the other by means of a spindle 
and a controlling handle. These two are 
connected in series, and the inductance 


of the combination may be varied, by 
turning the coil through 180 degrees, 
from nothing to a maximum value. The 
‘apacity consists of a number of con- 
densers which can be grouped successively 
by means of a commutating switch. The 
indicator may be either a bolometer, a 
thermoelectric element or a thermo-milli- 
ampere meter. This indicates when res- 
onance has been secured, since the cur- 
rent flowing is then a maximum. When 
this relation has been obtained a scale on 
the inductance coil indicates directly the 
wave-length of the oscillation. When it is 
thought undesirable to plaee the indicat- 
ing instrument directly in the resonance 
circuit. of the apparatus, it mav be con- 
nected inductively by means of a single 
turn of wire wound about the stationary 
coil. In use, the apparatus is placed 
either in the oscillating circuit or in in- 
ductive relation thereto, and the induct- 
ance coil varied until the maximum cur- 
rent is obtained. If a maximum can not 
be reached, the commutating switch is ad- 
justed to vary the capacity and another 
trial made until the desired condition 18 


obtained. — Translated and abstracted 
from L'Electricien (Paris), April 11. 

< 
A New Apparatus for Measuring 


Electrolytic . Resistance. 

The measurement of electrolytic resist- 
ance differs from that of the metallic con- 
ductors in several respects. the most 
noticeable being the fact that the electro- 
Ivie has no definite shape or size. Cells 
of various forms have been devised for 
measuring such resistances. The one de- 
scribed here by A. W. Smith was designed 
with the object of presenting the concept 
of molecular conductivity in such a clar 
and concise form that no one who is 
capable of making electrical measurements 
can misunderstand it. The apparatus 
consists of a strong glass tube provided 
with a small side tube for filling. Both 
ends are ground plane and closed by 
platinum fixed electrodes, the whole being 
firmly clamped together in a suitable 
framework, Insulating between electrodes 
is provided by making a portion of this 
framework of ebonite. Crushing strains. 
due to the unequal contraction of glass 
and metal parts, are, avoided by the use 
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of heavy rubber washers, one on each side. 


A moderate pressure is sufficient to pre- 
vent leakage between the ends of the glass 
tube and the metal electrodes. The resist- 
ance of the liquid contained in this tube 
is measured by a Wheatstone bridge, using 
a telephone and alternating current. The 
specifie resistance of the electrolyte is 
then given directly from the dimensions 
of the tube, the converse, of course, being 
the specifie conductivity. Since the con- 
ductivity of an electrolyte depends upon 
the amount of the substance in solution, 
the term “molecular conductivity” 1s con- 
venient, this being that specific conductiv- 
ity per gramme molecule of salt within 
the cube. This quantity is, of course, 
known when the concentration of the elec- 
trolyte is given. This apparatus is not in- 
tended for scientifie researches, but simply 
for instruction, although it has been used 
satisfactorily for certain investigations.— 
Abstracted from Science (New York), 


April 17. 
< 


Electrical Discharges Through Gases. 

In a lecture before the Royal Institu- 
tion, of London, on clectrical discharges 
through gases, Dr. J. J. Thomson dis- 
cussed the action of discharges across very 
small spark-gaps. Two types of gap may 


“he considered: those in which the path 


between electrodes is comparatively long 
—of the order of one millimetre or more; 
and those in which if may be compared 
with the wave-length of ight. With gaps 
of the first class it is found that the dif- 
ference of potential required to produce 
a spark of constant length decreases di- 
rectly with the decrease in gas pressure to 
a certain minimum, which in the case of 
air is about 350 volts. On still further 
reducing the pressure of the gas the po- 
tential needed rises rapidly to very high 
values. There is thus for every spark- 
gap a critical pressure. These facts are 
included in Paschen’s law, which states 
that the potential difference needed to 
produce a spark depends only on the 
quantity of gas through which the spark 
must pass, and if this quantity be kept 
constant, by varying simultaneously the 
pressure and the width of the gap, the 
potential required to pass the spark will 
remain constant. This law has been 
found to hold in all cases. This potential 
is the minimum for a certain valuc of the 
product of the pressure by the width of 
the spark-gap, and its value is fixed by 
the condition that the distance between 
the electrodes must be a certain multiple 
of the free path of the molecules. For 
ur, the spark passes most easily when the 
distance between the electrodes is ten 
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times the main free path of the mole- 
cules. The existence of this critical valne 
is evidence of the discontinuous structure 
of gases. Paschen’s law, however, does 
not hold for exceedingly small air-gaps. 
Tt has been found that when the spark- 
length is so small that it may be meas- 
ured conveniently in the wave-length of 
sodium light, the potential required to 
pass a spark deereaxes with the length of 
spark down to a certain point where it 
becomes constant. For air this potentiat 
has a constant value at about 350 volis. 
As the gap is still decreased, eventually a 
point is reached where the potential he- 
gins to drop rapidly along a straight line 
passing through the origin. The hori- 
zontal portion of the curve is due to the 
shape of the electrodes used in the ex- 
periment, one of these being flat, and 
the other spherical, so that the spark was 
free to choose its critical length of path. 
It is also found that. for longer sparks, 
the critical potential is different for dif- 
ferent gases, and for minute sparks it is 
independent of the gas, but varies with 
the nature of the electrode. This poten- 
tial gradient is of the order of abont 
1,000,000 volts per centimetre, which is 
comparable to the dielectric strength of 
liquid and solid dielectrics. Dr. Thomson 
also called attention to the character of 
the discharge when the spark is passed 
rapidly, as for example, from a charged 
Levden jar, which did not allow time for 
the usual phenomena to put in an appear- 
ance. Such discharges give a uniform ap- 
pearance and are not striated, and the 
spectra of the elements are different from 
those obtained by the ordinary type of dis- 
charge.—Abstracted from Engineering 
(London), Apri 10. 
| < 
The Effects of “Leakance” and the 


Use of Heaviside’s Distortionless 
Condition in Telephone Transmis- 


sion. 

It has been stated frequently that an 
increase in “leakance” would to a very 
considerable extent improve the transmis- 
sion qualities of the telephone line. ‘The 
theory of this improvement is based on 
the fact that with the right relationship 
of “leakanee” to the other factors in the 
line, the attenuation over a considerable 
range of frequency is the same, and the 
circuit, therefore, approaches a distortion- 
less one. Tt is here pointed out by B. S. 
Cohen that when the practical application 
of “leakance” is considered, it will he 
found that with the dimensions of the fac- 
tors for the general run of commercial tele- 
phone lines, any increase in “leakanee” 
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sufficient to give the distortionless condi- 
tion is accompanied by such an increase 
in attenuation as to render the line un- 
workable in the greater number of cases. 
To obtain the distortionless condition on 
an ordinary twenty-pound-conductor cable 
line requires a decrease of insulation re- 
sistance down to 200 ohms per mile loop, 
and the attenuation is increased six-fold. 
The improvement which this gives in 
articulation is quite overbalanced by the 
increase in attenuation, and the net 
audibility of the line is diminished. The 
same thing applies even more strongly to 
ten-pound-conductor cables. When, how- 
ever, open-wire circuits of fairly heavy 
gauge are considered, the distortionless 
point is reached with a much higher insu- 
lation resistance. For example, with 400- 
pound open wire, with an insulation resist- 
ance of 80,000 ohms per mile, there is no 
distortion, while the attenuation is in- 
ereased only 1.9 times. But even on this 
type of line it is doubtful whether the im- 
provement in articulation, when set off 
against a ninety per cent decrease in vol- 
ume, would result in an improvement in 
the audibility. On the other hand, when 
Joaded lines are in question the “leak- 
ance” must be kept quite small. Heavi- 
side’s theoretically distortionless condition 
has very little bearing on the practical 
problem, and it must not be forgotten that 
many arrangements of factors which will 
give this condition may be quite impos- 
sible in practice. As a matter of fact, a 
considerable deviation is not only permis- 
sible, but desirable. In a loaded line a 
close approximation to the distortionless 
condition can be obtained in practice for 
all inductances between the practical 
loading limits of 0.05 henry up to about 
O.L henry per mile on lines of negligible 
“Jeakance.” Careful articulation tests 
have been made on such lines and it has 
been found impossible to detect the dif- 
ference between such lines and a theo- 
retically perfect distortionless line. In- 
ductance coils with iron cores are now 
constructed with inductances up to about 
0.4 henry per mile, and having an ef- 
fective resistance so small that losses due 
to this are neglicible. The author con- 
cludes that telephone engineers should 
not imagine that low insulation on tele- 
phone lines may be of benefit. The oppo- 
site ig the ease, as it is essential that all 
lines, whether cable or open wire, loaded 
or unloaded, should be kept at the highest 
practical insulation point consistent with 
economy.—A bstracted from the  Elec- 
trician (London), April 10. 
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Oil - Break Circuit - Breakers 
for Low-Tension Alternat- 
ing-Current Circuits. 
Oil-break circuit-breakers are now large- 
ly used for the protection of alternating- 
current circuits of 600 volts or less, as the 
same qualities which have brought the 
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auto-transformers used in connection with 
the same are mounted on the supporting 
frame with the circuit-breaker, the 
layout being thus entirely self-contained 
and easy to install. Both transformer 
and switch parts are enclosed in a 


heavy sheet-metal case, which serves 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


cuit-breaker, and the combination can be 
furnished for a lower price than is usually 
paid for the auto-starter alone. The con- 
tacts are of the laminated type, protected 
by auxiliary or arcing contacts which can 
be easily replaced should they become 
burned awav in the course of time A 


Fie. 1.—HartMan Tyvek J, Tureg-Po.e, SIN- 
GLE-THROW, AUTOMATIC OVERLOAD AND 
Low-VoLTAGE OIL CIRCUIT-BREAKER FOR 
SWITCHBOARD MOUNTING. 


oil-break switch into almost universal use 
for interrupting high-tension circuits, 
have recommended it to engineers for 
low-tension work. The new type I circuit- 
breaker, shown in Fig. 1, manufactured 
by the Hartman Circuit-Breaker Com- 
pany, of Mansfield, Ohio, has heen de- 
signed especially with a view of furnishing 
a low-priced protective device for alter- 
nating-current circuits of 600 volts or less. 
They are made for capacities up to 600 
amperes for either switchboard or wall 
mounting, single or double-throw, plain 
overload release or combined overload and 
low-voltage release. The wall-mounting 
form, shown in Fig. 2, is especially well 
adapted for the protection of induction 
motors in mills and factories, as it can be 
installed on any convenient post or wall. 
One of the standard forms is a double- 
throw switch combining the features of an 
auto-starter with those of a circuit- 
breaker. This switch is automatic on the 
running side and also on the starting side 
under certain overload conditions. The 
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Fie. 2.—HARTMAN Tyre I, TuREE-POLE, SINGLE-THROW, AUTOMATIC OVERLOAD AND 
Low-VOLTAGE OIL Crrcuit-BREAKER FOR WALL OR Post MOUNTING. 


the double purpose of preventing the oper- 
ator or workmen from coming in contact 
with the live parts and as a protection 
against dirt and dust. Three taps are pro- 
vided on each transformer so that the 


Fig. 8.—ContTacT oF HARTMAN TYPE I 
Circulit- BREAKER. 


voltage on the starting side can be made 
fifty, sixty-five or eighty per cent of the 
full line voltage. When the switch ig 
thrown over to the running side, the trans- 
formers are cut out of circuit. 

The device, in short, combines the fea- 
tures of an oil-immersed auto-starter with 
those of an overload and low-voltage) cir: 


powerful toggle action is secured at the 
final closing movement, which brings the 
movable contacts tightly against the lami- 
nated brushes and produces the perfect 
self-cleaning contact shown in Fig. 3. In 
the construction of the operating mechan- 
ism the use of small, delicate parts has 
been avoided and the levers and toggles 
are amply large and strong. All bearings 
are of dissimilar metals so that they can 
not rust tight. The construction is rugged 
throughout and made to withstand hard 
usage. 

For single-phase circuits the circutt- 
breaker is provided with one overload 
coil; for two and three-phase circuits, it 
can be furnished with an overload coil in 
one or two phases as may be desired. Low- 
voltage release can be furnished either 
alone or in combination with a single oF 
double overload coil. The latter con- 
struction is used in the wall-mounting 
form shown in Fig. 2. 

Both~overload and low-voltage release 
arey arranged so~that_the circuit-breaker 
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will trip should the operator attempt to 
close the same while low-voltage or over 
load conditions exist. 

A large number of combinations of this 
switch are being built to meet the various 
conditions of alternating-current gener- 
ator and motor service. 


i 


Studio Lighting with Enclosed 
Arc Lamps. 

It is generally supposed that it is im- 
possible to do color work requiring any 
degree of exactness under anything but 
daylight. And it is true that practically 
all artificial illuminants as ordinarily 
used are unreliable for accurate color 
work. The importance of the demand for 
an illuminant for such work can readily 
be realized when we consider the number 
of commercial processes in which color 
determinations are required. ‘This in- 
cludes the manufacture and use of all 
sorts of pigments, dyes and paints, as 
well as many kinds of textile materials, 


STUDIO OF THE CHICAGO PORTRAIT CoMPANY. 


fine leather and wood working. All such 
processes are limited to the daylight 
hours and well lighted buildings, unless 
the proper artificial illuminant is used. 
This limitation becomes quite a hardship, 
particularly where the business demand is 
high during the short winter days. The 
condition is often further accentuated in 
large, crowded cities, where suitable day 
lighting is not easily obtained. 

In response to the demand for a suitable 
substitute for daylight, experiments have 
been carried on for several years under 
the direction of the illuminating experts 
of the General Electric Company. The 
enclosed arc lamp was the most promising 
illuminant available. As ordinarily used 
the are is found to be only fairly satis- 
factory. Extensive tests and practical: ex- 
perience showed that the desired improve- 
ment could be obtained by satisfying the 
following conditions: 
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1. Increasing the current of the direct- 
current lamp to about 6.5 amperes and of 
the alternating-current lamp to eight or 
nine amperes. 

2. Diffusing and mixing the light 
thoroughly, with properly designed re- 
flectors and shades. 

3. Insuring a sufficient intensity for 
the degree of accuracy desired. 

Applying the above principles, success- 
ful installations have been made in 
worsted mills, color engraving establish- 
ments, button factories, dry goods stores 
and many other places where color values 
are important. 

An interesting installation of this type 
has been placed in the studio of the 
Chicago Portrait Company. In this cop- 
pany’s large studio, which has an area of 
about 3,000 square feet, are employed from 
100 to 125 artists, sketching in and color- 
ing photo enlargements. The studio is 
provided with a saw-toothed roof and fin- 
ished in a dull neutral gray, which pro- 


SHIPPING-ROOM OF THE CHICAGO PoRTRAIT COMPANY. 


vides an even, soft daylight illumination. 
The dull finish of the room makes it some- 
what difficult to light artificially, yet 
under the pressure of the busy season, the 
work has been carried on satisfactorily in 
the evening under the artificial light. The 
following extract from a letter by Mr. 
J. S. Sharp, office manager, tells how the 
lighting system has fulfilled the color re- 
quirements: . 

“We are using fourteen of your sus- 
pended ceiling-type diffusers, and are 
highly pleased with the results. We have 
been very successful in matching colors 
with this method of illumination. 

“The almost perfect diffusion has re- 
duced the shadows to the minimum. We 
are glad to recommend their use where a 
soft, white light for matching colors is 
desired.” . 

The large studio is lighted by means of 
nine six-ampere, enclosed arc lamps with 
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the suspended ceiling-type -diffuser which 
has been developed by the General Elec- 
tric Company. The lamps are hung about 
fifteen feet from the floor. In addition 
to this, a unit of the same type illuminates 
a small private studio. Four projecting 
type ceiling diffuser equipments with 6.5- 
ampere lamps illuminate the shipping 
room. The shipping room, in which por- 
traits receive their final inspection con- 
tains about 1,700 square feet of floor area 
and employs from fifteen to twenty-five 
inspectors and shippers. 

The accompanying illustrations, which 
were taken at night, purely by the light 
of the lighting installation, demonstrate 
the character of the room and the even- 
ness of the illumination. 


——+_ +o 


Tungsten Lamps in Competi- 
tion with Gas Arcs. 


The following interesting information 
is supplied by H. A. Fee, manager of the 
Citizens’ Light and Power Company, of 
Adrian, Mich., through the courtesy of 
the F. Bissell Company, Tole- 
do, Ohio: 

An installation of twenty- 
four cight-candle-power incan- 
descent lamps in the drug 
store of Hart & Shaw, proving 
unsatisfactory, was replaced by 
three three-burner gas arcs. 
These took gas at the rate of 
44.063 cubic feet per hour. 
which, at fourteen cents per 
hundred, would make the cost 
of gas $61.69 per 1,000 lamp- 
hours. Adding $6 for main- 
tenance (twenty-five cents per 
month per lamp), the total 
cost of gas operation for 1,000 hours is 
$67.69. 

These gas arcs were replaced by twelve 
forty-watt tungsten lamps in ceiling re- 
ceptacles; actual current consumption, 
437 watts; average illumination, consider- 
ably above thirty-two candle-power. They 
give more light than the gas arcs did, 
better distribution and are not provided 
with proper glassware at that. The rate 
for this business is eight cents per kilo- 
watt-hour, making the cost $52.96. The 
customer is greatly pleased with the 
change and is allowing the lighting com- 
pany to advertise this fact. 

Tests covering 570 hours’ burning 
under voltage five per cent above normal 
two-thirds of the time show that the 
tungsten lamp will withstand these 
variations and maintain its initial candle- . 
power. 
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Motor-Driven Pumps. 

The great advantage and convenience 
of the modern Crocker-Wheeler circular 
form of electric motor over the older type 
is perhaps in no case better illustrated 
than in motor-driven rotary pumps and 
blowers. The standard types of motors 
are of approximately the same diam- 
eters as pumps of corresponding capacity, 
which produce sets of neat and compact 
design. The advantage is not of appear- 
ance only, as saving of floor space is in 
most cases an important factor. The 


Fic. 1.—Two Two-StacE Tacony TURBINE PUMPS, 
WITH CROCKER-WHEELER MOTORS. 


pumps shown in Fig. 1, for example, hav- 
ing a combined capacity of 2,400 gallons 
per hour against a 100-foot head, require 
floor space of only two by three feet, and 
the combined height of the two pumps, as 
shown in the illustration, is less than five 
feet. 

In addition to its compactness the cir- 
cular form of motor is easily provided 
with covers in cases where the presence 
of dust or moisture makes them advisable. 

Motor drive for pumps is in all cases 
advantageous, owing to the possibility of 
entirely automatic control. A ‘tank 
switch, operated by the rise and fall of the 
liquid, or a pressure switch in the case of 
compressors, closes and opens the circuit 


automatically, operating an automatic 
self-starter which controls the pump 
motor. 


In the case of blowers, speed control is 
another important consideration. In some 
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cases this is also made automatic by means 
of a thermostatic device, to regulate tem- 
perature by the volume of air blown past 
a heater. It is due to the ease of control 
of the electric motor that fans and blowers 
have come into general use for heating as 
well as for cooling. | 
Noiseless running is another point 
which may be mentioned in favor of 
motor drive for pumps. This is particu- 
larly important in hotels, shops, restau- 
rants, ete., where the noise of reciprocat- 
ing parts is a source of annoyance to 
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MOTOR. 


WHEELER MOTOR. 


patrons and tenants, and thereby a loss of 
patronage to the proprictor. 


Fra. 6.—Brown AUTOMOBILE OR BEER Pomp, 
WITH CROCKER-WHEELER MOTOR. 


The accompanying illustrations, sup- 
plied by the Crocker-Wheeler Company, 


Fig. 2.—P1qua BLOWER, WITH CROCKER- WHEELER 


Fic. 3.— BROOKS VARNISH PUMP, WITH CROCKER- 
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Ampere, N. J., show a number of rotary 
pumps and similar machinery driven by 
Crocker-Wheeler motors, and illustrate the 
wide capacity of these motors. 

— 0 


A New Asbestos insulating 
Material. 


Asbestos wood, a recent product of the 
H. W. Johns-Manville Company, New 


Sigs oa a ee Fro. 4.—CENTRIFUGAL Pvwr, 


WITH CROCKER - WHEELER 
MOTOR. 


WHEELER MOTOR. 


York city, is being largely used as a 
electrical and fireproof insulating mate- 
rial. Many advantages are claimed for it 
over marble, slate, fibre and wood, for 
switchboards, switch bases, insulating 
pieces, etc., as well as for general fire- 
proof construction. It is easily worked 
with woodworking tools and can be sawed, 
nailed or screwed the same as hardwood 
lumber. It is fireproof, making it espe- 
cially desirable for all construction where 
there is danger of short-circuits. 

One of the many applications of asbes- 
tos wood is in the construction of doors 
in front of high-voltage transformers and 
switches in high-tension stations, where 
an absolutely fireproof and insulating m* 
terial is essential. 

The insulation resistance is extremely 


high, being almost equal to that of sheet 
mica. Asbestos wood has a smooth sur- 
face and will take any kind of finish that 
may be desired. For electrical purpo% 
it is-regularly furnished in ebony finish. 


Fic. 5.—OrRGAN BLOWER, WITH CROCKER 
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Meeting of Iowa Associations. 

The Iowa Electrical Association opencd 
its eighth annual convention on April 22 
at the Savery Hotel, Des Moines, Iowa. 
About 200 electrical men were in the city 
to attend the convention, and many of 
these delegates also participated in the 
convention of the street railway and inter- 
urban men of Iowa, which began on April 
23. The electrical convention closed their 
sessions on April 24. 

In connection with the convention of 
the electrical men, manufacturers of elec- 
trical appliances from all parts of the 
country had a large display of electrical 
machines and fixtures in the large club 
room in the Savery Hotel. 

Two sessions of the convention were 
held and papers on electrical subjects were 


read. Among them were the following: 

Opening address by President George S. 
Carson, of Iowa City. 

“Popularizing the Use of Electricity,” 
by E. L. Callahan, of Chicago. 

“Fraternalism,” by Gus Lundgren, of 
Cherokee. 

“Tact and System,” by J. W. Ferguson, 
of Chicago. 

“Economical Operation of a 200-kilo- 
watt Station,” by Austin Burt, of Water- 
loo. 

“Grounded Secondaries,” by Thomas 
Sloss, of Cedar Rapids. 

“Incandescent Lamp Development,” by 
F. W. Wilcox, of Harrison, N. Y. 

At the session on Thursday morning 
E. G. Wylie, freight commissioner of the 
Greater Des Moines committee, read a 
paper on the freight question. 

A biennial electric show in Des Moines, 
backed by the electric lighting companies 
of Iowa and the electric and interurban 
railways of the state, was launched at 
the Thursday session of the Iowa Street 
and Interurban Railway Association. 

The show will be held in the new 
Coliseum for four days, commencing on 
the third Tuesday in April of each even- 
numbered year. This will bring the first 
show to Des Moines in 1910. 

Secretary Geis Botsford, of the Com- 
mercial Club, presented the project-to the 
convention. His suggestion was that the 
electrical and street railway associations 
hold joint sessions in Des Moines every 
second year, and that the convention be 
held in the odd-numbered years in the 
several cities of the state. His proposal 
was that the Coliseum be supplied to the 
association as a meeting place for the 
sessions, and that the big arena of 22,000 
square feet be given over to the electrical 
show. The plan is to issue courtesy ad- 
missions to the exhibitors for distribution 
to the patrons and to all members of the 
two associations, and to charge a nom- 
inal admission fee to the general public, 
supplementing the exhibit of electrical de- 
vices with a musical programme each 
afternoon and evening. 

General Manager L. D. Mathes, of the 
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Dubuque Lighting and Street Railway 
Company; President Hippee, of the Des 
Moines City Railway Company, and others 
spoke of the plan, giving it their endorse- 
ment, and upon motion of Mr. Hippee the 
association voted to bring the meeting to 
Des Moines each second year and to take 
up and promote the electrical show proj- 
ect. l 

The matter had already been taken up 
with the officials and members of the lowa 
Electrical Association and with a large 
number of the supply men, and it received 
their endorsement. 

The show will have the support and 
backing of all the electrice lighting and 
street car and power companies in the 
state. It will consist of exhibits of all 
of the various electrical devices for light- 
ing, furnishing power, traction service, 
ete., as well as of illuminated signs and 
decorative devices. It is the intention of 
the two associations to put on a show 
that will attract a state-wide attendance, 
made up of all persons interested in elec- 
tricity as a lighting medium and a motive 
power. 

The railway association adjourned its 
convention after electing oflicers and se- 
lecting Cedar Rapids as the place for the 
annual convention next year. The mem- 
bers of the convention were the guests of 
General Manager Blake, of the Fort 
Dodge, Des Moines & Southern [nterur- 
ban Railway on Friday afternoon in a 
trip to Ames. 

The following officers were elected: 

President—P. P. Crafts, of Clinton. 

Vice-President — R. A. Leussler, of 
Omaha. 

Secretary and treasurer—L. D. Mathes, 
of Dubuque. 


Canadian Crocker-Wheeler 
Company, Limited. 


The Canadian Crocker-Wheeler Com- 
pany, Limited, has been organized in 
Canada for the manufacture and sale of 
Crocker-Wheeler apparatus. The Crocker- 
Wheeler Company, Ampere, N. J., manu- 
factures all types of direct-current and 
alternating-current motors and generators, 
power transformers, motor-generator sets, 
frequency changers, ete. 

F. E. Lovell, president of the new com- 
pany, is a member of the old-established 
lumber firm of I. Lovell & Sons, of 
Coaticook, Quebec, which has extensive 
interests in mills and timber limits 
throughout the province of Quebec. Rus- 
sell A. Stinson and F. J. Bell, vice-presi- 
dent and secretary, respectively, have been 
identified with the manufacturing, con- 
struction and sales ends of the electrical 
trade in Canada for the past fifteen years, 
and are particularly well known in Mon- 
treal, where the head office of the com- 
pany has recently been opened in the 
Street Railway Chambers, Place d’Armes 


Hall. 
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An Impostor Working the 
Electrical Field. 

A man giving his name as George 
Williams, and stating that he is connected 
with the Brenham-Compress Oil and 
Manufacturing Company, Brenham, Tex., 
has approached several electrical com- 
panies, including some dealers in Buffalo, 
N. Y., with the evident intention of de- 
frauding them. One of his methods has 
heen to place a substantial order for elec- 
trical material, with which he seems to be 
thoroughly familiar, and after offering 
checks and referring to his credit with 
Texas banks, he attempts to borrow 
money. 

Subsequently, it has turned out that 
his checks offered in payment are not 
covered by the local banks in which he 
claimed he had deposited, or would de- 
posit, money to cover his purchases. 

The man did not deposit the funds as 
promised, and used the receipts for the 
checks in an attempt to secure more ma- 
terial from another dealer. 

This man is described as about five 
fect mine, stocky build, weighing about 
170 pounds; has light hair, blue eyes, 
smooth face, large, rough, weather-beaten 
features; upper front tooth broken or 
missing, wore a soft hat and dressed in 
general western style. 

aS eee 
National Electric Company 


Bankruptcy Ready to 
Be Closed. 


John I. Beggs, trustee of the bankrupt 
National Hlectrie Company, has filed his 
final report, and that estate is now ready 
to be closed. The final supplemental re- 
port of the trustee shows cash on hand 
for distribution as dividends amounting 
to $4,032.56. This will admit of the dec- 
laration of a third dividend of about one- 
third of one per cent. Dividends of forty 
and one-half per cent were formerly de- 
clared to creditors. 

The National Electrice Company was 
placed in bankruptcy in June, 1905, 
Total claims of $1,092,000 were filed by 
creditors, but a large majority of them, 
or $1,051.32? 1.35, were bought up by the 
Standard Trust Company, of New York, 
which concern paid fifty per cent of their 
face value to the original claimants. 
After these claims had been bought up, 
the bankrupt concern was reorganized. 
The amount realized by the trustee from 
the assets of the company was $1,503,- 
500.83. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


UNION ELECTRIC LIGHT AND POWER COMPANY—N. W. 
Harris & Company have concluded negotiations with the North 
American Company for the purchase of $5,500,000 refunding mort- 
gage five per cent bonds of the Union Electric Light and Power 
Company of St. Louis, Mo. This company is controlled by the 
North American Company and does practically all the electric light 
and power business in St. Louis. 


NEW CALIFORNIA POWER PLANT—It is planned to build a 
power plant at Big Flat, on Trinity River, Cal., to generate 4,000 
horse-power. The surveys are made and the plans drawn. Con- 
struction will begin as soon as the financial end of the project is 
provided for. Water in Cut Throat Gulch will be utilized. A dam 
will be thrown across the gulch, creating a large storage reservoir. 
Cut Throat Gulch is three miles down the river from North Fork, 
which is at the end of the wagon road. Big Flat is six miles down 
the stream from Cut Throat Gulch. The Big Flat power-house 
will be about fifteen miles down Trinity River from the Junction 
City Plant. Current will be transmitted to Eureka, Humboldt, and 
the surrounding territory. 


ATLANTIC CITY ELECTRIC BOND SALE—The Atlantic City 
Electric Company, Atlantic City, N. J., has sold to Edward B. Smith 
& Company, bankers, New York city, $1,000,000 first and refunding 
mortgage five per cent gold bonds. The bonds are guaranteed for 
principal and interest by the American Gas and Electric Company, 
which is controlled by interests affiliated with the General Electric 
Company. They are part of an authorized issue of $6,000,000, of 
which $3,750,000 will be reserved for future extensions and the 
balance to take up a small amount of underlying bonds. The At- 
lantic City Electric Company controls all the public lighting busi- 
ness of Atlantic City. It is a consolidation of four companies, three 
of which have perpetual franchises, and one a franchise for 100 
years. The net earnings of the company in 1907 were $131,846, or 
more than double the interest charges. The American Gas and 
Electric Company, which guarantees the bonds, owns plants in nine 
other cities. It paid dividends of $71,851 on its preferred stock in 
1907 and credited its surplus account $192,988. 


NEW WASHINGTON ELECTRIC ROAD—Colonel A. M. Dewey, 
president and general manager of the Okanogan Electric Railway 
Company, has received advices from Charles M. Meeker, a repre- 
sentative of English capitalists, that a $3,000,000 bond issue will 
be taken over by foreign investors. The money will be used in 
the construction of a standard-gauge electric railroad between 
Nighthawk and Brewster, in Okanogan County, Wash., northwest 
of Spokane, seventy-five miles, and eventually will be extended to 
Spokane from Brewster, 175 miles. Mr. Dewey gave out this state- 
ment: “The road will extend from Nighthawk, in the northern 
part of Okanogan County, to Brewster, in the extreme southern 
part of the county, the head of navigation of the Columbia River. 
Construction work will be started at the middle and at both ends 
of the line before July 1, if we can get the necessary labor, and it 
is expected that passenger and freight trains will be running in 
eighteen months from the time work is begun. The road, includ- 
ing equipment, will cost $30,000 a mile. We have already secured 
contracts for a large part of the right of way and have a site for a 
power plant at Blue Lake which will develop 5,600 horse-power. 
An auxiliary plant will be erected at the conjunction of the two 
forks of Simon Creek, near Conconully. The stream has a fall of 
1,200 feet in the Peacock Mountains. After the water is used to 
generate electrical power it will be turned back into a reservoir 
for irrigation purposes.” The Okanogan country has within its 
confines several of the largest mines in Washington, the owners 
of which are negotiating with the company for the haulage of sixty 
cars of ore a day. The company plans to supply electrical power 
to irrigate 6,000 acres on the Okanogan River by lifting the water 
100 feet to reach the land on two benches. 


NEW INCORPORATIONS. 


MADISON, WIS.—Athens Telephone Company. 
creased from $6,000 to $10,000. , 

DOVER, DEL.—Landers Power Company. $100,000. To dis- 
pose of water, water rights, water power and to supply electric cur- 
rent, 

MADISON, WIS.—The Kegonsa Independent Telephone Com- 
pany, Stoughton. An amendment increasing its capital from $3,000 
to $5,000. 


Capital in- 


COLUMBUS, OHIO—The Hydro-Electric Company, Warren. 


$100,000. C. M. Wilkins, O. D. Morgan, D. E. Hoover, C. R. Seig- 
fried and Henry Herbert. 


LANSING, MICH.—Farmers’ Independent Telephone Company, 
Temperance; $5,000. Utica Electric and Water Company; capital 
increased from $22,000 to $30,000. 

DOVER, DEL.—Eastern Oregon Power Company. 
Incorporators: S. B. Merrick, Ivy, Va.; F. A. Bingham, Chicago, 
Ill.; H. W. Davis, Wilmington, Del. 


COLUMBUS, OHIO—Excelsior Electric Company, Cleveland. 
$10,000. Incorporators: Fred Desberg, C. L. Smith, F. A. Waddell, 
Annette Newman and L. S. Deaberg. 


MADISON, WIS.—The General Railway Signal Company, 
Rochester, N. Y. $5,000,000, of which $25,000 is represented by 
property and business in Wisconsin. 


INDIANAPOLIS, IND.—South Bend & Logansport Railway Com- 
pany. To operate a street and interurban company from South 
Bend through Lakeville, La Paz, Plymouth, Argos and Rochester 
to Logansport. $10,000. Directors: T. P. Moredock, H. C. Snell 
and Frank Rogers, and others. 


AUGUSTA, ME.—The Rockport, Shenandoah & Des Moines Rall- 
way Company. To own, construct and operate railroads and other 
transportation systems with terminals, telephones and all other 
necessary or desirable auxiliaries. $1,000,000 common and $250,000 
preferred. J. Berry, president and treasurer; Lewis A. Burleigh, 
clerk. 


AUGUSTA, ME.—Upper Iowa Light and Power Company, Port- 
land. To own, acquire, establish and operate plants for the distri- 
bution of light, power and heat, and to do a transportation and 
auxiliary business. $305,000, divided into $225,000 common and 
$80,000 preferred stock. James E. Manter, president; Clarence E. 
Eaton, treasurer; Millard W. Baldwin, of Portland, clerk. 


NEW PUBLICATIONS. 


COMPARATIVE TESTS OF CARBON, METALLIZED CARBON 
AND TANTALUM FILAMENT LAMPS—The engineering experi- 
ment station of the University of Illinois, Urbana, Ill., has issued 
bulletin No. 19, containing a report of T. H. Amrine on “Compara- 
tive Tests of Carbon, Metallized Carbon and Tantalum Filament 
Lamps.” This gives the results of life tests, performance tests, 
measurements of temperature, and wave-lengths of these various 
types of lamp. 


FUEL TESTS—The United States Geological Survey, Depart: 
ment of the Interior, Washington, D. C., has issued a report of the 
fuel-testing plant operated at St. Louis, Mo., from January 1, 1906, 
to June 30, 1907. This contains an outline of the work by Dr. J. A. 
Holmes, who is in charge, and the following subsidiary reports: 
“Field Work,” by E. W. Parker and J. S. Burrows; “Work of the 
Chemical Laboratory,” by N. W. Lord; “Steaming Tests,” by L. P. 
Breckenridge; “Producer-Gas Tests,” by R. H. Fernald; “Washing 
Tests,” by G. R. Delamater; “Cooking Tests,” by A. W. Belden; 
“Cupola Tests on Coke,” by R. Moldenke, and “Briquetting Tests.” 
by C. T. Malcolmson. There is also a summary of these tests by 
states. Certain of the subsidiary reports have already been noted 
in the ELecrricaL Review; 


$2,500,000. 
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ELECTRIC RAILWAYS. 


ATHOL, MASS.—The Athol, Templeton & Gardner Street Rail- 
way will make extensive repairs to its road-bed. 


MATTOON, ILL.—The Decatur, Sullivan & Mattoon Interurban 
Company has formally accepted the franchise granted it by this 
city and the work of building will be turned over to a construction 
company at once. 

NORTH YAKIMA, WASH.—The city council of Yakima City has 
granted a franchise to the Yakima Valley Transportation Company 
to operate street cars over designated streets of that city. The rail- 
way company is now preparing to extend its lines. 


NEW YORK, N. Y.—At the annual meeting of the New York 
Connecting Railway Company, Ralph Peters and John T. Stevens 
were elected directors to succeed Thomas R. Rea and Charles S. 
Mellen, respectively. Other directors were re-elected. 


EVANSVILLE, IND.—The Evansville Terminal Railway Com- 
pany, recently organized to build a traction line from here to New- 
burg, Ind., has mortgaged its property to the American Trust and 
Savings Company to secure an issue of $300,000 five per cent gold 
bonds. 


BILLINGS, MONT.—It is stated that an electric railroad will 
be constructed between (ook City and Columbus in the near future. 
The distance between the two towns is about sixty miles. Money 
is said to have been promised by men in the East. The proposed 
electric line would open up a region rich in stock, agricultural and 
mineral resources. 

ATTLEBORO, MASS.—Attleboro is to have another electric car 
line to Pawtucket, making four in all, the Interstate Company hav- 
ing awarded the contract for extending its county street line to 
South Attleboro, where connections will be made with the North 
Attleboro-Pawtucket line. The work will cost $65,000 and cars will 
be running August 15. 

JOLIET, ILL.—President H. A. Fisher, of the Joliet & Southern 
Traction Company, announces that the company will extend its 
line this season from New Lenox to Frankfort, a distance of seven 
miles, and, in all probability, as far as Chicago Heights, twelve 
miles further. The substation apparatus necessary will be of the 
General Electric Company’s make. 

DUBUQUE, IOWA-—A change in the plans of the Dan Patch air 
line electric road, now in process of construction between Dubuque 
and Minneapolis, is announced. The crews at work on the north end 
of the line have been transferred to Dubuque and active end of con- 
struction begun from there. Six hundred thousand dollars will be 
put into the Jocal end of the work at once. 


AUSTIN, TEX.—Captain James A. Baker, of Houston, and W. A. 
Hanger, of Fort Worth, have prepared an amendment to the arti- 
cles of incorporation of the Northern Texas Traction Company, 
which company operates an interurban line between Dallas and 
Fort Worth. The amendment increases the capital stock by $500,- 
000, making a total of three million dollars. 

INDIANAPOLIS, IND.—It is announced that work on the pro- 
posed line from Kokomo to Terre Haute—104 miles—to serve the 
towns of Frankfort, Crawfordsville and others, will be started this 
summer. It will parallel the Chicago, Cincinnati & Louisville 
Railroad from Kokomo to Frankfort, and from Frankfort to Terre 
Haute it will parallel the Vandalia Railroad. 

SALINA, KAN.—The Salina Street and Interurban Company, 
which is now operated by gasolene power, will be equipped with 
electric power at once, the contracts for the equipment having 
been signed by the president, Robert A. Handy, of Denver, Col. 
Several new cars have been purchased and the work will begin 
at an early date and will be completed in sixty days. 


BALTIMORE, MD.—Residents and property owners along the 
Philadelphia road are taking steps to build a trolley road at a 
cost of $60,000. The project has been taken up and endorsed by 
the Philadelphia Grange. Already $10,000 has been subscribed, 
and it is hoped that within the next few weeks enough money will 
be forthcoming to insure the success of the enterprise. 

MARYSVILLE, CAL.—It is understood that the $250,000 necea- 
sary to build the Marysville & Colusa branch of the Northern Elec- 
tric Railway has been raised and work will begin within a few 
weeks. As soon as this work is well under way {ft is said work 
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will begin on the extension of the road north to Red Bluff and 
Redding, probably on the west side of the Sacramento River. 


SIOUX CITY, IOWA—The Sioux City Traction Company has 
filed with the city council a resolution asking for the calling of a 
special election at which a special ordinance providing for exten- 
sion and renewals of street franchises will be voted on. The com- 
pany has withdrawn its offer to build overhead tracks over Wall 
street, but will contribute $25,000 toward the building of a general 
viaduct. 


CHESANING, MICH.—J. A. Thick, Detroit electric railway pro- 
moter, has received a franchise from Chesaning for his Saginaw, 
Owosso & Lansing electric line. It is believed the road will be 
built this summer, as Thick is busy buying the few remaining 
strips to make a complete right of way from Saginaw to Lansing. 
Several thousands of dollars have already been spent on the pro- 
jected line. 


CHISHOLM, MINN.—Manager R. F. Berdie, of the Northern 
Traction Company, states that the company will start laying the 
tracks and grading the road at once. The company has about one 
mile of road built. The present plan is to get power from the 
Northern Power Company. Mr. Berdie also states that cars will 
be running about August 1. Seventy-five thousand dollars’ worth 
of stock will be placed on the market. 


BALTIMORE, MD.—The right of the Maryland Electric Company 
to use the tracks of the Baltimore & Ohio Railroad in entering 
Baltimore without getting a terminal franchise has been sustained 
by the board of estimate upon the recommendation of Deputy City 
Solicitor Poe. The company was authorized to lay its tracks on 
Russell street for a distance of three squares. A park tax of nine 
per cent, amounting to $65 a year, will be charged for the franchise. 

COLUMBUS, OHIO—The annual meeting of the stockholders of 
the Scioto Valley Traction Company will be held in the offices 
May 5. The meeting will be purely a formal affair and there will 
be no changes in the officers or directors. The annual reports, it is 
announced, will show a decided increase in business for the fiscal 
year which ended March 31, and despite the financial panic will 
show an increase for every month in the year over the correspond- 
ing month in the previous fiscal year. : 


SOUTH BEND, IND.—Pursuant to a plan formulated some time 
ago, the following have formed a company for the purpose of con- 
structing an electric railway from South Bend to Logansport, Ind., 
and have incorporated: Alexis Coquillard, Thomas S. Murdock, 
Patrick J. Houlilian and Frank Rogers, South Bend, and H. C. 
Snell, Elkhart. The line will run over the proposed route of the 
Perley company and will pass through South Bend, Lakeville, 
Lapaz, Plymouth, Argos, Rochester and Logansport. The capital- 
ization is $10,000. 

SPOKANE, WASH.—Assurance has been given settlers on landa 
under the American Falls Canal, a project covering 65,000 acres 
between Blackfoot and American Falls, that an electric line will 
be built in the course of a year to connect the above-mentioned 
cities; The distance between American Falls and Blackfoot is 
about fifty miles, and the electric road when in operation will be 
within reach of many thousands of settlers who now reside in and 
are coming to this tract. It is believed that eastern capital is be- 
hind the enterprise. 

SPRINGFIELD, ILL.—The secretary of state has issued a license 
to incorporate the Woodstock & Sycamore Traction Company. The 
principal office is in Chicago and the capital stock is $1,000,000. 
The road is to be constructed from Woodstock, McHenry County, 
through the counties of McHenry, Kane and DeKalb to Sycamore, 
DeKalb County. The incorporators and directors are: Clinton 
G. Lumley, E. C. Spinney, Irving V. Stephens, E. B. Harang, S. H. 
Rhodes, William L. Abbott, George W. Lyndon, George T. Goodrow, 
Henry P. Heiser, N. G. Schmitz and Charles A. Spenny. 


GLENDORA, CAL.—The Pacific Electric Railway Company, 
which is building a line from Monrovia to Glendora, in Southern 
California, has completed a bridge that is constructed almost wholly 
of reinforced concrete. This structure, which spans the San Gabriel 
River, is 1,019 feet long, and cost not less than $100,000. The 
bridge is twenty-six feet in width Inside of the parapet walls. It 
consists of eighteen spans, each fifty feet wide in the clear, and the 
piers are seven feet in thickness at the springtime line. On an 
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average, the foundations of these piers rest at a depth of twenty 
feet below the river beds, and are impregnable to any force of 
current. 


PORTLAND, IND.—Elections have been called in Decatur and 
Washington townships, and in Berne and Monroe townships, Adams 
County, for May 4, for the purpose of voting on the question of 
granting subsidies of $5,000 and $3,000, respectively, to aid in the 
extension of the Fort Wayne & Springfield traction line south from 
Decatur to Berne. The intention of the company, as announced, is 
this summer to extend the line as far as Berne, taking up the right 
of way through to Richmond, and have all in readiness to build on 
to Richmond next summer. The company being organized to assist 
in the financing of the extension is expected to have its plans per- 
fected by that time. 


FORT ERIE, ONTARIO—Within a year trolley connections will 
have been completed between Fort Erie and Ridgway and Point 
Abino if the Fort Erie Ferry Railway Company builds its exten- 
sions within the time allowed for the work in an act passed by the 
legislature of the Province of Ontario. The extension will give 
the company a complete trolley system extending along the Cana- 
dian frontier from Chippawa to Port Colborne when completed. 
The route from Fort Erie Beach will be built first and will extend 
for three miles and a half along the beach to Windmill Point Cross- 
road. Thence it will proceed along the crossroad for half a mile 
and diverge on an air line almost to Ridgway, and thence north- 
ward to Point Abino. President F. J. Weber, of Buffalo, states that 
he expects the major part of the construction work will be com- 
pleted by January, 1909. 


PROVIDENCE, R. I.—A meeting of the Ashaway & Westerly 
Railway Company was held recently for organization and election 
of officers. The following directors were chosen: Dr. A. B. Briggs. 
Senator John S. Cole, Leverett E. Briggs, Charles W. Clark, Frank 
Hill, all of Ashaway or Hopkinton; George N. Burdick, Frank E. 
Sherman, John W. Sweeney, all of Westerly, and William J. Battey, 
of New York. The directors subsequently elected the following 
officers: President, Dr. A. B. Briggs; vice-president, John W. 
Sweeney; secretary and treasurer, Frank Hill. By-laws were 
` adopted and the company was fully organized. The capital stock 
was fixed at $50,000. Many subscriptions have already been 
received and it is expected that the stock will be fully subscribed 
for within a few weeks. The directors voted to have a preliminary 
survey made at once on the proposed routes from Ashaway to 
Westerly, and it is their intention to have the road constructed as 
soon as possible. 


DATES AHEAD. 


American Electrochemical Society. Next meeting, Albany, N. Y., 
April 30-May 2. 

Nebraska Electrical Trades Association. 
show, Auditorium, Omaha, Neb., May 4-9. 

Illinois State Independent Telephone Association. 
vention, Champaign, 111., May. 

Nebraska Electrical Association. 
Neb., May 6-7. 

West Virginia Independent Telephone Association. Annual meet- 
ing, Fairmont, W. Va., May 7-9. 

Southwestern Electrical and Gas Association. 
tion, El Paso, Tex., May 7-9. 

Railway Signal Association. 
May 12. 

Grand Rapids Electrical Show Association. 
Rapids, Mich., May 11-16. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Next meeting, Columbus, Ohio, May 15-16. 

National Electric Light Association, Annual meeting, Chicago, 
Ill. May 19-22. 

Telephone Association of Texas and Louisiana. 
ing, Dallas, Tex.. May 25-27. 

Oklahoma Electric Light, Railway and Gas Association. Annual 
meeting. Guthrie, Okla., May 25-27. 

American Society of Mechanical Engineers. 
ing, Detroit, Mich., June 23-26. 

American Society of Civil Engineers. 
Col.. June 23-26. 

American Institute of Electrical Engineers. Annual convention, 
Atlantic City. N. J., June 29-July 2. 

National Electrical Contractors’ Association. 
Chicago, lll. July 15. 

Michigan Electric Association. 
Mich., August 18-21. 

American Society of Municipal Improvements. Annual meeting, 
Atlantic City, N. J., October. 


First annual electrical 
Annual con- 


First annual meeting, Omaha, 
Annual conven- 
Next meeting, New York city, 
First show, Grand 


Annual meet- 


Semi-annual meet- 


Annual meeting, Denver, 


Next meeting, 


Annual meeting, Grand Rapids, 
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TELEPHONE AND TELEGRAPH. 

READFIELD, ME.—The Readfield & Winthrop Telephone Com. 
pany will extend its line over Kent’s Hill and through to Augusta. 

BATH, N. Y.—It is announced that Canisteo business men have 
decided to buy out the Bell telephone system and conduct it on a 
mutual basis. 

DANVILLE, IND.—The town board has granted the Farmers’ 
Co-operative Telephone Company a franchise for the operation and 
erection of a telephone system in Danville for twenty-five years. 

LITTLE ROCK, ‘ARK.—The Rector Co-Operative Telephone Com- 
pany has been chartered with a capital stock of $5,000. J. W. 
Dollison is president; R. A. Klopem, vice-president, and J. R. Hat- 
ford, secretary and treasurer. 

GRIFFIN, GA.—H. C. Bridges, who for a number of years has 
operated the local telephone system at McDonough, has sold the er- 
change to the Southern Bell Telephone Company. The exchange 
will be enlarged and improved. 

HOPKINSVILLE, KY.—The general council at Hopkinsville 
has revoked the franchise of the Cumberland Telephone Company, 
which claima its rights under an old franchise granted the East 
Tennessee Telephone Company. 

HILLSBORO, N. H.—G. W. Lincoln has purchased of the New 
England Telephone Company all its lines between Concord and 
Peterboro, N. H., and will operate the same. The line will here- 
after be known as the Contoocook Valley telephone line. The owner- 
ship of several other lines is in contemplation by the same man- 
agement. 

WARRENSBURG, N. Y.—Ray Rooney, manager of the Warrens- 
burg Telephone Exchange, has arranged with the Hudson River 
Telephone Company for long-distance connections. The present 
long-distance connections are made with the Commercial Telephone 
Company. The change will give patrons of the local exchange 
better facilities. 

LA CROSSE, WIS.—The Bell Telephone Company has completed 
plans whereby La Crosse will be given the benefit of additional 
service with surrounding towns. A contract has been made with the 
Standard company, of Minnesota, which operates a line running 
through southern Minnesota and Iowa and with the Coon Valley 
Farmers’ Telephone Company which reaches through the tobacco 
belt of Wisconsin and which will have 300 telephones on its lines. 


LEWISTON, MONT.—The Mutual Telephone Company has let 
the contract for the building of a new line to Windham, extending 
it from Rooney’s northward on the section line and in a north- 
westernly direction across Louse Creek bench. Numerous farmers 
living adjacent to the new line will have telephones put in. A 
line to connect the Murray, Lapham, Porter and other ranches 
has been projected for some time past. Work will begin as soon 
as material arrives and the weather permits. 


GOLDFIELD, NEV.—General Manager E. J. Nally, of the Postal 
Telegraph Company, has made arrangements with the Southern 
Nevada Telegraph and Telephone Company to use the lines of the 
latter company in Southern Nevada, and closed a contract with 
local contractors to construct other lines for the Postal company in 
Nevada. Manager Nally says the Postal Telegraph Company Will 
follow the line of the Santa Fe Railroad to Rhyolite, and from that 
point will later extend lines into all portions of Nevada. 


NEW MANUFACTURING COMPANIES. 

TROY, OHIO—The Ohio Electric Specialty Manufacturing Com: 
pany has been incorporated with a capital of $1,000 by Jobn R. 
Simpson, W. H. Stillwell, Charles M. Murphy, Alva Collins and 
John W. Stillwell. 


ALBANY, N. Y.—The Electric Welding Company, of Brooklyn, 
has been incorporated to do construction and repair work. The 
capital is $24,000, and the directors are: Ove Lange, Christian 
Nielsen and H. O. Amundsen, Brooklyn. - 


COLUMBUS, OHIO—Harry Ridgeway, August Schwenck, Boston 
Medbury, Paul H. Kohn and C. W. Drake have incorporated the 
Ridgeway Company, of Columbus, with a capital stock of $20,000. 
The new company will take over the business which has been con: 
ducted by Ridgeway & Company in the Columbus Savings and 
Trust Building and will represent a number of large manufacturers 
fi electrical machinery of all kinds in a newy,location in North High 
street, . 
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PERSONAL MENTION. 


MR. ROBERT KUHN, of the American Electrical Heater Com- 
pany, Detroit, Mich., is now making a tour of England and the 
Continent. 


MR. WILLIS A. HOLDEN, of Syracuse, N. Y., has Been elected 
treasurer of the Rochester, Syracuse & Eastern Railroad, vice- 
A. K. Hiscock, deceased, and Fidelio K. Hiscock has been elected a 
director. 


MR. E. W. RICE, vice-president, and Mr. W. J. Clark, manager 
of the foreign department of the General Electric Company, have 
been invited to serve in an official capacity in connection with the 
International Electrical Exposition at Marseilles, France. 


MR. JAMES J. WOOD, inventor of the “Wood” systems, and elec- 
trical engineer of the Fort Wayne Electric Works, Fort Wayne, 
Ind., was married on April 16 to Miss Helen D. Baker, of Fort 
Wayne. Mr. and Mrs. Wood will visit New York, and will live in 
Fort Wayne. 


MR. PHILIP CROSS, commercial manager of the Denver Gas 
and Electric Company, has tendered his resignation, effective May 1. 
Mr. Cross went to Denver eight years ago from the East. He will 
spend some time in the East, returning to Denver to engage in 
another enterprise. 


MR. R. W. HARRIS, late assistant general manager for the 
Joplin & Pittsburg Railway Company, has been appointed general 
manager to succeed P. P. Crafts, resigned. The Joplin & Pittsburg 
line is a Heim property, construction of which will be completed 
to Joplin in the course of three months. 


MR. HORATIO A. FOSTER, resident engineer in Baltimore for 
L. B. Stillwell, has been transferred to the New York office, 100 
Broadway, joining the forces at that point. He will still continue 
to look after the work in Baltimore, spending such time there as 
may be necessary, sharing this supervision with H. S. Putnam on 
electrical work and with Mr. Van Vleck on the steam end. Mr. 
Foster has been in charge of the work in Baltimore since it was 
started a year and a half ago and has carried through to completion 
the many additions and changes made to the power plants of the 
United Railways and Electric Company, under the contract with 
Mr. Stillwell. These included the construction of a power station 
at Bay Shore, a new summer resort; a new substation in the central 
part of the city, an addition to one of the outlying substations, 
rearranging and reinforcing of three existing substations, and the 
construction and reconstruction of the Pratt street power station. 
During this period of building the operation of all power plants 
came under his supervision and the forces were all thoroughly 
reorganized. 


OBITUARY NOTES. 


MR. EUGENE MUNSELL, president of the Mica Insulating Com- 
pany, New York city, died suddenly on Saturday, April 25, at his 
home in New York. 


MR. HENRY ROSWELL HEATH, a well known resident of 
Brooklyn, N. Y., died on Sunday, April 19, after a long illness at 
his home, 233 Washington avenue, in his sixty-fourth year. He 
belonged to an old New England family which figured prominently 
in Colonial and Revolutionary annals. He served in the Civil war 
with the Twentieth Massachusetts Volunteers, was wounded at 
Ball's Bluff and was a prisoner in Libby and Andersonville. At 
the close of the war he became interested in railroading and was 
one of the organizers of the Empire Transportation Company. He 
waa president of the People’s District Telegraph Company for some 
years and a director of the Brooklyn District Telegraph Company. 
He was also president of the Crawford Realty Company and vice- 
president of the Westcott Truck Company. He is survived by his 
wife and a son. 
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ELECTRICAL SECURITIES. 

Developments last week in the stock market were entirely of a 
suggestive character, which had a tendency to produce a better feel- 
ing in the financial district. Notwithstanding the reports of slacken- 
ing of things, industrially, and the clouds which overhung several 
large corporations, notably Erie, the market showed a remarkable 
vitality and a disposition to withstand any raiding for a decline in 
prices. The success of the Pennsylvania bond sale indicates that 
there is plenty of money available for good investment. Crop indi- 
cations are still exceptionally favorable, and if reports of the poor 
outlook abroad are well-founded, the bounteous crops of our own 
agriculturists will bring a large balance of trade this way. 

Dividends have been declared upon the following electrical se- 
curities: National Carbon Company; regular quarterly dividend of 
13; per cent on the preferred stock, payable May 15. American Gas 
and Electric Company; regular quarterly dividend of 114 per cent 
on the preferred stock, payable May 1. Southern Colorado Power 
Company; a dividend of 1%% per cent on the preferred stock, pay- 
able May 1. Portland (Me.) Electric Company; quarterly dividend 
of 144 per cent, payable April 30. American District Telegraph 
Company; regular quarterly dividend of 1 per cent on the capital 
stock, payable May 15 to stock of record May 1. Western Electric 
Company; regular quarterly dividend of 2 per cent, payable May 1. 
Connecticut Railway and Lighting Company; regular quarterly divi- 
dend of 1 per cent on the assenting common stock, 15 cents on the 
non-assenting common stock and 1 per cent on the preferred stock, 
all payable May 15. Mexico Tramways Company; quarterly divi- 
dend of 1 per cent, payable May 1. Ohio Traction Company; regular 
quarterly dividend of 1% per cent, payable May 1 to stock of record 
April 30. American District Telegraph Company, of New York; 
regular quarterly dividend of 1 per cent, pavable May 15 to stock of 
record May 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED APRIL 25. 


New York: Closing. 
Allis-Chalmersg common............0.0eeeee8 R14, 
Allis-Chalmers preferred... ...........000008 20% 
Brooklyn Rapid Transit.................008 47 
Consolidated Gas........ 0.0. cece eee cee eee 118 
General Electric... ........ 0.0 ccc we cece eeene 134 
Interborough-Metropolitan common.......... 1014, 
Interborough-Metropolitan preferred........, 28% 
Kings County Electrice (ex interest)........ 118 
Mackay Companies (Postal Telegraph and 

Cables) common,............... cece wees 61 
Mackay Companies (Postal Telegraph and 

Cables) preferred............00ccccecves 051% 
Manhattan Elevated. ........... ccc cc eee eee 127 
Metropolitan Street Railwayv................ 29 
New York & New Jersey Telephone.......... 105 
Western UnlOD eich ce eas oes be bartered 51 
Westinghouse Manufacturing Company...... 5614 

Boston: Closing. 
American Telephone and Telegraph......... 119 
Edison Electric IHluminating................ 21214 
Massachusetts Electric... ....... 0.00 ee eee eee 46 
New England Telephone.................00- 114 
Western Telephone and Telegraph preferred. 65 

Philadelphia: Closing 
Electric Company of America............... 9% 
Electrice Storage Battery common........... 2914 
Electric Storage Battery preferred.......... 2914 
Philadelphia Electric. .... 0.0... ccc cece eee eee TIR 
Philadelphia Rapid Transit...............05 1774 
United Gas Improvement................0006 79% 

Chicago: Closing. 
Chicago Telephone. icrereriancier ia Gece — 
Commonwealth Edison................0.06. — 
Metropolitan Elevated preferred............. 4714 
National Carbon common.............000008 56 
National Carbon preferred.............0008. 110 


EDUCATIONAL NOTE. 

PURDUE UNIVERSITY—Purdue University, Lafayette, Ind., 
haa issued its annual catalogue for 1907-1908. This contains de- 
scriptions of courses of instruction offered at the university, the 
requirements for admission, general information and a register of 
students. The latter shows that there are during the present year 
2,085 students studying at Purdue. 
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ELECTRIC LIGHTING. 

GRIDLEY, CAL.—The recent election resulted in a victory for 
the municipal ownership of electric light and water systems. 

REPUBLIC, WASH.—H. D. Merritt, of Spokane, is endeavoring 
to secure a franchise at Republic for a water and electric light 
plant. 

SACRAMENTO, CAL.—At a meeting of the state prison directors 
it was decided to advertise for bids for the construction of an elec- 
tric lighting plant for Folsom state prison, to cost $6,000. 


PLAQUEMINE, LA.—J. Savage, the constructor of the Plaque- 
mine Electric Light and Power Company and the controlling stock- 
holder, has sold his interests to N. P. Conery, of New Orleans. 


LIMA, OHIO—The ordinance providing for the establishment of 
a municipal lighting plant has been passed by the city council. 
This provides for the issuance of $80,000 in bonds for the purpose. 


NEVADA CITY, CAL.—After over two years of work the Deer 
Creek power plant, eight miles east of here, has been completed. 
The California Gas and Electric Corporation met with many obsta- 
cles in building the plant. 


BOSTON, MASS.—The Gas and Electric Light Commission has 
authorized the Edison Electric Illuminating Company, of Brockton, 
to issue $100,000 five-per-cent bonds, the proceeds to be used to 
cancel outstanding promissory notes. 


LAURENS, S. C.—The city council has closed a ten-year contract 
with the Reedy River Power Company for supplying the city of 
Laurens with electricity. The contract calls for a minimum of 133 
horse-power at a rate of $50 per horse-power. 


LOUISVILLE, KY.—The so-called Fetter electric lighting fran- 
chise which was passed by the general council and signed by the 
mayor, will be sold at public auction May 12. The franchise covers 
a portion of the business section of the city only. 


ANTIOCH, CAL.—The surveyors of the Great Western Power 
Company, which is building a line from its power-generating sta- 
tion above Oroville to Oakland, have returned to this vicinity and 
are now at work. The surveyors were forced to cease operationa 
last fall because of the flooded conditions of the low lands about 
Brannan Island. 


FULLERTON, KY.—The Fullerton Light and Power Company 
has been incorporated with the following officers: Frank Swearngin, 
president; Albert Smith, vice-president, and Elizabeth L. Swearngin, 
secretary and treasurer. The plant will be located in Smith’s 
planing mill, and will furnish light for three towns, South Ports- 
mouth, Springville and McCall. 


RICHMOND, ME.—The Richmond Electric Light Company has 
organized with the following officers: President, Hon. C. D. Newell; 
vice-president, George Fish; clerk, Henry C. Reed; treasurer, Henry 
E. Houdlett; board of directors, Charles B. Day, J. Clark Flagg, 
T. J. Southhard, T. G. Herbert, George Fish, Henry Houdlett, W. N. 
Price, H. C. Reed and C. D. Newell. 


PEKIN, ILL.—The Manito village board has voted to bond the 


town for $3,500 and assume the control of the electric light plant. 


This was started by J. N. Smith, but with the poles set and a part 
of the machinery in place, operations ceased. The village will 
pay Mr. Smith from $1,600 to $1,650 for his investment and adver- 
tise for bids for the completion of the plant. 


TALLADEGA, ALA.—The stockholders of the Alabama Power 
Development Company held a meeting in Talladega and elected the 
following board of directors: J. H. Hanson, New York, president; 
R. A. Mitchell, Gadsden, vice-president; J. K. Dixon, Talladega; 
James D. Mortimer, A. E. Smith, H. H. Dean, R. J. McClelland, 
H. M. Francis and G. J. Anderson, New York. 


NASHVILLE, TENN.—A company has been organized at Lewis- 
burg with a capital stock of $10,000 to build and operate a new 
electric Hight plant for that city. The electricity will be generated 
by water power at Lillard’s Mill on Duck River. S. T. Hardison, 
G. F. Hardison, R. C. Armstrong, E. L. Asehiem and J. B. Hardison 
are the incorporators and the men behind the enterprise. 


MADISON, WIS.—The Rallroad Rate Commission has author- 
ized the Menomonee Falls Electric Lighting Company to fasue 
$10,000 of common stock and $6,000 par value bonds to be used for 
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enlarging the plant. The application was made by R. G. Wagner 
and J. G. Creamer, Milwaukee, and J. B. Whittaker, Menomonee 
Falls, owners. The plant was valued by the commission at $6,500. 


MACON, GA.—An application for a charter has been filed with 
the Superigr Court of Macon by Attorney Walter Grace, of the 
Citizens’ Electric Company. The company was granted a Macon 
franchise several months ago by the city council. The company 
has been given a right to use the streets of the city provided a 
charter be obtained in a certain length of time and work com- 
menced before December 1. 


NORTH BUTTE, MONT.—The North Butte Extension Copper 
Company, at Butte, has made a contract with the Butte Electric 
and Power Company for its requirements for power and light. It 
is expected that a saving of sixty-five per cent in the copper com- 
pany’s power bills will thus be effected. The Butte Electric and 
Power Company supplies power to the Butte Street Railway Com- 
pany and to many of the mines in the vicinity. 


ST. LOUIS, MO.—The King Electric Light Company and the 
Suburban Electric Light and Power Company have filed petitions 
in the St. Louis County Court, asking that their franchises be 
extended. The former company asks that it be allowed to seek 
patronage in all of the county north of the Clayton, the Conway 
and the Wild Horse Creek roads, while the latter company wants 
to furnish electricity in the rest of the county. 


SPRINGFIELD, ORE.—It is reported that the Willamette Valley 
Company, which supplies this place and Eugene with electric light 
and power, is to install an entirely new equipment of engines and 
dynamos in its generating plant at this place. The horse-power 
now generated is inadequate to the demands for lighting both the 
cities, and furnishing power for commercial purposes, the water- 
works pumping plants and the Eugene street-car system. 


EUGENIA, ONTARIO—A second electric light plant is to be 
installed on the Beaver River, a short distance below the Georgian 
Bay Power Company’s plant. J. Deagle, of Cataract, representing 
the Cataract Power Company, who will operate the new plant, has 
secured the right from the township to erect poles for a transmis- 
sion line to outside points. If the franchise can be secured Dun- 
dalk, fifteen miles distant, will be supplied with electric energy. 


UTICA, N. Y.—It is stated by officers of the Hudson River 
Power Company that the transmission line from Spier Falls, on the 
upper Hudson River, to this city, will probably be completed in the 
late summer or fall and that the local trolleys will thereafter be 
operated by electricity from the plant. The transmission lines 
which are being built partly by subcontractors and partly by the 
construction force of the Hudson River company, have been extended 
as far as Amsterdam. 


FORT WORTH, TEX.—George W. Armstrong, president of the 
Consumers’ Light and Heat Company, has filed with the city com- 
mission a proposal to combine the two conflicting propositions of 
public and private ownership of public utilities. The plan pro 
poses to sell the city fifty per cent of the stock of the Consumers 
Light Company on the basis of cost, plus eight per cent per annum. 
The plant is to be controlled by six directors, three to be selected 
by the city and three by the company. The plan is for the com- 
pany to install a city lighting plant and a gas plant. The money 
is to be procured on the notes of the company, the money to be 
secured by the city. 


WENATCHEE, WASH.—W. T. Clark, ex-Mayor Scheble and 
Marvin Chase have ordered the machinery for the power plant 
they will install in the Wenatchee Valley this summer. They 
formed the Valley Power Company a year ago, but nothing definite 
has been done to establish the company until recently. The com 
pany intends to develop a large water-power proposition on the 
Wenatchee River, five miles above Cashmere, the plant to be near 
the intake of the high-line ditch canal. The intake of the canal 
will be moved up the river to give sufficient fall, and the ditch will 
be widened and given a concrete bed. The object of developing this 
plant is to furnish power to ranchers to secure water for irriga 
tion. About 4.000 horse-power will be developed and the company 
will put about $100,000 in the plant. The company expects to be 
able to deliver power in August: 
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THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, 
Ohio, has moved its New York office to the Hudson Terminal Build- 
ing, 50 Church street. 

THE M. W. DUNTON COMPANY, Providence, R. I., announces 
that its New York representative, W. Timanus McDowell, has 
moved his office to the Hudson Terminal Building, 50 Church street. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., is distributing a very interesting 
folder devoted to standard oak and locust pins and special ‘“Kre- 
kose” pins. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
announces the removal of its New York offices from the Edison 
Building, 44 Broad street, to the Cortlandt Building, 30 Church 
street. Approximately 31,000 square feet, or the entire seventeenth 
floor of the Cortlandt Building, will be occupied by the General 
Electric Company. The Cortlandt Building, with its twin building, 
the Fulton, comprise the great Hudson Terminal. 


THE NATIONAL BRAKE AND ELECTRIC COMPANY, Mil- 
waukee, Wis., has been awarded a contract to furnish all of the 
air-brake apparatus for 1,200 new cars which will be purchased by 
the Chicago Railways Company within the next three years. About 
550 of these cars will be put in service this summer, orders for 400 
cars having already been placed with the car-builders. 


DOSSERT & COMPANY, New York city, announce the receipt 
by the San Francisco Gas and Electric Company of a large ship- 
ment of Dossert solderless cable taps, comprising 200 for No. 0000 
cable, 100 for No. 0 cable and 100 for No. 2 cable, for its under- 
ground department. Dossert & Company have also received a 
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large order for solderless connectors and terminals to be used in 
the wiring of the new Senate building in Washington, D. C. 


THE HOLOPHANE COMPANY, 227 Fulton street, New York 
city, has published a bulletin devoted to Holophane reflectors for 
Gem, Meridian, tantalum and tungsten lamps. This bulletin is 
especially important, as it calls attention to sand-blasted and 
enameled globes and reflectors, and contains a valuable table show- 
ing the different types and sizes of lamps which can be used to 
advantage with the several styles and sizes of these popular 
reflectors. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has published an attractive pamphlet devoted to the luminous elec- 
tric radiator. These radiators consist of an ornamental cast-iron 
frame fitted with a polished copper reflector at the back, and with 
three or more large cylindrical incandescent heating Jamps. Other 
bulletins which have been issued by the company are as follows: 
No. 4,576, devoted to 4.500-volt, oil-break switches, type F, form K-3, 
for panel installation and remote control; No. 4,578, railway motor 
controllers; No. 4,579, the luminous arc headlight; No. 4,584, the 
CQ motor. 


THE AMERICAN ENGINE COMPANY, Bound Brook, N. J., has 
issued bulletin No. 14, devoted to the American-Ball angle-compound 
engine. This machine represents a great step in advance in the 
construction of high-speed compound engines. The high-pressure 
cylinder is horizontal, and the low-pressure, vertical, and the ma- 
chine embodies a number of characteristics which render it particu- 
larly available for the driving of electrical machines. In addition 
to the descriptive matter there are several fine illustrations showing 
in detail the various features of construction. Copies of this bul- 
letin will be sent to those interested upon request. 


Record of Electrical Patents. 


Week of April 21. 


885,007. TELEPHONE TRANSMITTER. Alberta Beachum, Polk- 
ton, N. C. The microphone granules are enclosed within an 
exhausted tube. 


885,009. INDUCTION MOTOR. Bernard A. Behrend, Norwood, 
Ohio, assignor to Allis-Chalmers Company and the Bullock 
Electric Manufacturing Company. The rotor spider is provided 
with radial fan blades and supports the short-circuiting rings. 


885,017. ‘CANOPY ATTACHMENT FOR LIGHTING FIXTURES. 
George W. Cassidy, East Orange, N. J. A split-ring canopy. 


885,007.—TELEPHONE TRANSMITTER. 


885,031. REGULATOR FOR DYNAMOELECTRIC MACHINES. 
Richard’ Fleming, Lynn, Mass., assignor to General Electric 
Company. A vibratory member for varying the resistance in 
the exciting circuit is controlled by two coils, one responsive 
to the main potential, and the other, to the current in the 
exciting circuit. 


885,034. TRANSFORMER. John J. Frank, Schenectady, N. Y., 
assignor to General Electric Company. The primary and 
secondary coils are separated by parallel layers of insulating 
and conducting material. 


885,054. GAS ELEMENT FOR CONVERTING THE ENERGY OF 
COMBUSTIBLE OR OTHER SUITABLE REDUCING SUB- 
STANCES TO ELECTRIC CURRENT. Ernst W. Jungner, 
Kneippbaden, Norrköping. Sweden. A gas battery in which 
sulfureous acid is oxidized to sulfuric. 


885,061. INTERLOCKING RELAY. Thomas L. Lee, Westfield, 
N. J., assignor to the Hall Signal Company. A relay con- 
trolled by two electromagnets, each acting upon its own 
armature. 


885,063. TROLLEY STAND. William A. Loudon, Chicago, IN., 
assignor to General Electric Company. The pole, mounted 
on a standard, can be folded down against the latter. 


885,072. ELECTRIC IGNITER FOR GAS OR VAPOR ENGINES. 
Leon O. McPherson, Highland Park, Ill. The electrodes are 
separated by an electromagnet. 


885,0381.—REGULATOR FOR DYNAMOELECTRIC MACHINES. 


885,083. ELECTROLYTIC APPARATUS. Brodde E. F. Rhodin, 
Sault Ste. Marie, Ontario, Canada. A cell consisting of a 
series of concentric channels arranged stepwise. 


885,106. SYSTEM FOR DISTRIBUTION. Lewis L. Tatum, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. A multiple voltage 
system making use of a two-armature balancer. 


885,127. ELECTRIC DISPLAY APPARATUS. Edmund L. Zalin- 
ski, New York, N. Y. An arrangement for moving the lamp 
reflectors to and fro. 


885,128. MOTOR CONTROL. Ernst F. W. Alexanderson, Schenec- 
tady, N. Y., assignor to General Electric Company. A con- 
troller enabling a commutator motor to be connected as a 
series machine on direct-current and as an induction motor on 
alternating-current circuits. 
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885,143. AUTOMATIC SYNCHRONIZER. Frank Conrad, Swissvale, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. A pivotally mounted switch which will automatically 
close the generator circuit at a predetermined phase. 


885,147. CONTROLLING DEVICE FOR ELECTRIC MOTORS. 
Charles A. Dresser, Chicago, Ill, assignor to G. A. Edward 
Kohler and Franklin W. Kohler, Chicago, Ill. A starting 
switch controlled by a solenoid, which utilizes the same re- 
sistance for forward and reverse running. 


885,163. ARMATURE WINDING FOR HIGH-SPEED DYNAMO- 
ELECTRIC MACHINES. Benjamin G. Lamme, Pittsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Company. 
There are two sets of end connectors, one arranged in the 
armature slots, and one not in slots. 


885,168. AUTOMATIC SIGNALING DEVICE. Guy Milburn, Balti- 
more, Md., assignor of one-half to Willard G. Milburn, Balti- 
more, Md. A block signaling system operated by electromag- 
netic means on the locomotive. 


885,180. TELEPHONE TRUNKING SYSTEM. Edwin H. Rupe, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. The connection with the ringing key is 
governed by the character of the jack into which the plug is 
inserted. 


885,184. WINDING FOR DYNAMOELECTRIC MACHINES. Wal- 
ter Schmidt, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. The coils are divided into two 
groups, in one of which the end characters are arranged in 
edgewise relation, and in the other, in sidewise relation. 


885,034. —TRANSFORMER. 


885,186. THREE-WIRE CENTRAL-ENERGY TELEPHONE SYS- 
TEM. Charles A. Simpson, Chicago, Ill., assignor to Kellogg 
Switchboard and Supply Company, Chicago, Ill. A third con- 
ductor, isolated from the talking circuit, contains a supervisory 
signal. 


885,246. ELECTRIC FIXTURE. Harry T. Hall, Greenville, Ohio. 
An adjustable reel for cord fixtures. 


885,255. MAGNETOELECTRIC MACHINE. Edward B. Jacobson, 
Pittsfield, Mass., assignor to Pittsfield Spark Coil Company, 
Pittsfield, Mass. A magneto for ignition purposes. 


885,270. TELEPHONE SYSTEM. Frank E. Mayberry, West Med- 
ford, and Newman H. Holland, Brookline, Mass., assignors to 
Boston Telephone Selector Company, Boston, Mass. A selective 
party-line system. 


885,278. COMMUTATOR WIPER AND OILER. Daniel D. Neville, 
George H. Clay and John H. Clewer, Kansas City, Mo.; said 
Clewer assignor to C. M. Hanks, Kansas City, Mo. A coil and 
plunger electromagnet periodically presses an oiled wiper 
against the commutator. 


885,280. ACTUATING MECHANISM FOR FARE REGISTERS. 
John F. Ohmer, Dayton, Ohio, assignor to Ohmer Fare Register 
Company, Rochester, N. Y. A fare register actuated by an 
electromagnet. i 

885.338. ARC LAMP. Johannes Hiirdén, Schenectady, N. Y., as- 
signor to General Electric Company. A form of arc lamp 
suitable for use with metallic electrodes. 


885,348. TELEPHONE HOOK SWITCH. Herbert L. Knight, 
Cleveland, Ohio, assignor, by mesne assignments, to Century 
Telephone Construction Company, Buffalo, N. Y. The hook 
controls the switch connections by means of a plunger. 


RAILWAY SIGNAL AND TELEPHONE SYSTEM. Fred- 
Odenbach, Cleveland, Ohio, assignor of one-half to 
A system utilizing one rail 


885,367. 


erick L. 
John C. Poore, Cleveland, Ohio. 


and a line conductor. 
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ICE CLEANER FOR TROLLEY POLES. Jacob M. 


885,368. 
A harp provided with scraping 


Olinger, Springfield, Ohio. 
edges. 


885,375. COIN BOX *AND REGISTERING MECHANISM FOR 
TELEPHONES. Frank D. Powell and Charles S. Ellis, Chicago, 
Ill., assignors to American Coin Register Company. The motion 
of the actuator for moving the coin from a primary to a sec- 
ondary stage is controlled by an electromagnet. 


885,394. APPARATUS FOR CONVERTING DIRECT CURRENT 
INTO ALTERNATING CURRENT. Frederick F. Strong, Bos- 
ton, Mass. A rotary commutator and slip rings. 


885,400. ELECTRIC ARC LAMP FOR ALTERNATING CUR. 
RENTS. Géza Szuk and Wenzel Hackl, Budapest, Austria- 
Hungary. A lamp with a tubular main body. 
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885,163.—ARMATURE-WINDING FOR HIGH-SPEED DYNAMOELECTRIC 
MACHINES. 


885,417. ELECTRICALLY OPERATED PUNKA AND THE LIKE. 
Harry H. Young, Colchester, England, assignor to himself, and 
Bergtheil and Young Limited, London, England. A swinging 
motion is secured through a friction drive. 


885,429. TELEPHONE TOLL BOX. Odilon Brisbois, Chicago, IN., 
assignor of one-third to Richard W. Poelma and one-third to 
Martin Dahl, Chicago, Ill. A turnstile, operated by the coin, 
is locked by an electromagnet. 


885,430. THERMOELECTRIC COUPLE. William H. Bristol, New 
York, N. Y. One electrode is formed of pure, and the other 
of impure, carbon. 


885,446. CONTROLLER. Arthur T. Crocker, Schenectady, N. Y. 
assignor to General Electric Company. A controller for a unit- 
switch system. 


885,476. MOTOR-CONTROLLING SYSTEM. Arthur E. Hogrebe 
and Victor O. Strobel, Philadelphia, Pa., assignors to Niles- 
Bement-Pond Company, Jersey City, N. J. The motor armature 
is short-circuited before reversing. 


885,513. ELECTRIC TIME-SWITCH. Carl G. Nylander and Frank 
J. Regensburger, McKeesport, Pa., assignors to National Elec- 
tric Time Switch Company, McKeesport, Pa. A service switch 
controlled by a clock. 


885,519. ELECTRIC SIGNAL. John Rebar, Smithdale, Pa. The 
contacts for the signaling circuit are mounted on the sides 
of the car couplers. 


885,678.—INSULATOR FOR HEAVY CURRENTS. 


885,545. TELEGRAPH SOUNDER. James J. Thomas, Whiting. 
Iowa, and Albert G. Christopherson, Scribner, Neb. The elec: 
tromagnet is mounted on a pivoted lever. 


885,562. SECONDARY BATTERY. William A. F. Alt, Brooklyn, 
N. Y., assignor, by mesne assignments, to American Battery 
Company, Cedarhurst, N. Y. A battery formed of one large 
plate and a plurality of smaller ones of opposite sign. 


885,678. INSULATOR FOR HEAVY CURRENTS. Louis re 
berger, New York, N. Y. A hollow insulator with a pluralit) 
of supports. . 


885,688. RELAY. Archibald S. Cubitt, Schenectady, N. Y; i 
signor to General Electric Company. A relay of the coil a 
plunger type, means being provided for shunting more or le 
of the magnetic flux. 
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CARELESS USE OF SCIENTIFIC TERMS. 

The man with a scientific or technical training should be 
distinguished by the accuracy and care with which he employs 
his terms. The chief value of an accepted name is that it gives 
to the hearer or reader a perfectly definite idea of the quantity 
or thing referred to. It is unfortunate that carelessness or lazi- 
ness on the part of those who speak and write too often leads 
to expressions which are indefinite, and, perhaps, inaccurate. 
Power, force and energy are three terms which are very fre- 
quently abused. But it is probable that the science of illumination 
just at this time suffers more than any other division of science. 
This results partly from carelessness on the part of those who 
use the terms, but also, to a large extent, is due to the large 
number of different expressions used to convey a common idea 
and to the variety of units employed which are designated by the 
same or similar terms. ‘The candle-power, for example, may 
mean the unit in use in England or the one employed in this 
country, or it may be a translation of the corresponding French 
or German units; and too frequently when these translations 
are made, the English term is substituted for the foreign term 
without any correction being made in the numerical values. En- 
tirely incorrect ideas may in this way be conveyed if those inter- 
ested in the matter are not on their guard. 

A particularly annoying instance of this is found in the 
variety of expressions employed to designate the intensity of 
illumination. We have in this country the expressions “foot- 
candle”? or “candle-foot,” either of which the author uses at his 
pleasure; and sometimes he will employ both in the same dis- 
cussion. Then there is the “candle-metre,” the corresponding 
unit for the metric system. Then there are the “Carcel-metre” 
and the “bougie-metre,” both of which are used in France. In 
Germany the “Tefner-metre” and the “metrekerze” are both 
used, depending upon the unit of luminous intensity employed, 
and there is still another unit used in this country, the “Hefner- 
foot,” in order to link together the English system and measure- 
ments of illumination based upon the Hefner lamp. The exist- 
ence of this large assortment of terms would in itself be 
sufficiently unfortunate, but when there is added to it the un- 
certainty mentioned above, that of knowing whether the author 
is using the proper term or has made due allowance for the 
numerical ratios existing between these different quantities, the 
situation hecomes almost unbearable, and the immediate need 
for a common term, bearing but a single and definite value, is 
apparent. 


Fortunately there is such a term which is rapidly coming into 
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use, since it has been accepted pretty generally. This is the 
“lux,” which is the term used to express the intensity of 
illumination measured on the metric system. This makes the 
unit rather awkward for those using the English system of meas- 
urement, but that must be put up with by those who use the 
latter. It has been given as 10.8 times the foot-candle, the unit 
most commonly used in this country, although, as has been 
pointed out, the latter is an illogical expression, since the idea 
involves the quantity of light falling upon a given surface rather 
than the distance of that surface from the source of illumina- 
tion. At the meeting of the International Photometrical Com- 
mission, which was held last summer, this matter came up for 
discussion, and in order to assist in straightening it out, a table 
of conversion ratios for the six units which have been mentioned 
was adopted. In this the lux is taken as the Iefner-metre, and 
the ratio to the candle-foot is 11.78 and not 10.8, the ratio which 
has been previously given, since the latter is based upon the old 
German “kerze,” which is about 1.2 Hefner-kerze. Were again 
we find that even in the attempt to put the matter upon a 
definite basis a misunderstanding arises, as two values for the 
term “lux” have been given by different authors. 

The best way out of this new difficulty ought to be to adopt 
the term in the sense employed by the Photometrical Commis- 
sion, since this has now some:authority, but it would seem advis- 
able, for a time at least, for those who use the term to specify 
that it is this term which they are employing. When this is not 
done we will probably be worse off than we were before. 


ee ee 


POSITIVE ELECTRICITY. 

During the past few years we have been learning a lot about 
the corpuscle, or electron, as it is sometimes called, this being 
believed to be the smallest negative charge of electricity which 
can exist under the conditions which we have been able to impose 
in our various kinds of physical apparatus. This little individual, 
in spite of its minuteness, seems to lead a most exemplary life. 
It has certain rules of conduct up to which it lives, and it 
performs most valuable services in all of the electrical apparatus 
which are to-day so indispensable in modern life. It is indeed 
an example to be held up for emulation. 

Now, accepting this idea of the existence of a negative quan- 
tity of electricity, and knowing that this makes its appearance 
at points where it was not previously recognizable, it is natural 
to conclude that at such times its presence was neutralized by the 
simultaneous presence of another kind of charge; in other words, 
by an equal positive quantity of electricity. Accepting this 
view, many have attempted to isolate the positive charge, but 
apparently without success. Positively charged bodies can be 
detected, but these apparently are nothing more than charged 
atoms. They are not, as the corpuscle seems to be, a much 
smaller body carrying a definite and permanent charge. This 
observation leads to the idea that the positive electron or 
corpuscle may exist, but it is attached to the molecule more 
tenaciously. That being the case, there ought to be some way of 


driving it out of its domicile and making it appear in public. 
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The difficulty of doing this might at first be attributed to the 
inherent modesty of the positive corpuscle, but in a recent lecture 
on this subject, delivered by Dr. J. J. Thomson before the 
Royal Institution, of London, an entirely different reason is 
given. It seems that this body differs in character from the 
negative corpuscle, as well as in sign, for while the latter is 
methodical in everything, the former is erratic. In other words. 
it is just as mischievous as the negative corpuscle is industrious, 
It does things that are not expected of it, and appears in places 
where one would assume it had no business to be. And it is this 
unbecoming behavior, this objection to doing what is expected 
of it, that has made it so difficult to catch and tag properly. 
These criticisms of the behavior of the positive corpuscles 
are based on a number of interesting experiments which were 
described by Dr. Thomson. Now, in looking for the negative 
clectron, one naturally expects to find it between the two 
electrodes and starting from the cathode. Logically one would 
then look for its positive brother in the same place, but going 
in the other direction. The effects produced by it here might, 
however, be confounded with those due to the negative corpuscle; 
but assuming that the positive particle travels at a considerable 
speed, by piercing the cathode with a small hole it would scem 
probable that certain of these particles in their journey toward 
the cathode would pass through this opening and make their 
presence known beyond the latter. This has been done, and it 
has also been shown that the stream of particles thus passing 
throngh the cathode can be deflected both by magnetic and 
electric forces. When this is done it is noticed that there are 
apparently two positively charged bodies, one having a mass 
corresponding to the hydrogen atom, the other corresponding to 
the hydrogen molecule. This experiment shows nothing unusual. 
but if the polarity of the electrodes be reversed, positive particles 
will still be found back of what is now the anode, while one 
would naturally expect them to travel in the other direction. 
This is one of their eccentricities which must be explained. It 
has been found, moreover, that these particles would not be 
stopped by a positively charged gauze, even though it exerted a 
considerable retarding force. The charged gauze, it is true, 
would stop some of them, but apparently had no effect upon the 
velocity with which those which got through traveled. This, by 
the way, is a very respectable speed of about six hundred miles a 
second. To account for this behavior it is suggested that the 
speed of the positive particle is not due entirely to the electric 
forces acting upon it, since they have so little effect in stopping 
it. Therefore, it must be due to some internal commotion of the 
atom from which it starts, probably a volcanic explosion. The 
idea offered then is that these high-power projectiles are shot 
off toward the cathode, and as they approach it they take up a 
negative corpuscle which neutralizes them. The velocity and 
mass of the positive particle are so great, compared with the 
negative corpuscle, that this collision has slight effect upon its 
speed, hence it passes on through the opening in the cathode 
without the ficld set up by the latter being able to prevent 


it. Then as it issues on the far side at this terrific speed, it 


May 9, 1908 


throws away its corpuscle in the form of a negative charge, and 
proceeds the rest of the way on its own responsibility. 

An interesting point is brought up by the apparent masses 
accompanying the positive charges. These, as has been said, 
correspond to hydrogen atoms and molecules. The idea at once 
occurs that these bodies are then simply hydrogen positively 
charged, either in the atomic or molecular state. Hydrogen is 
nearly always present everywhere, and might be expected to occur 
in these experimental tubes. Investigations on this point, how- 
ever, lead to the conclusion that this is not the true explanation, 
for by an ingenious arrangement, by which he was able to 
separate the light from the heavy particles, Dr. Thomson found 
that the proportion between the two was practically independent 
of the nature of the gas with which the tube was filled. The 
evidence thus far secured indicates that there are no positive 
carriers corresponding in size to the negative corpuscle, but that 
the former apparently are comparable to the hydrogen atom. 
Moreover, two such atoms carrying a single charye may be 
associated. In fact, there seem to be still larger aggregations 
corresponding, as it were, to a combination of hydrogen. These 
results are suggestive of great possibilities, and it is to be 
hoped that further light will soon be thrown on this matter, 
as may be expected, since the investigation is being conducted by 
Dr. Thomson. It may be found that when we know more about 
it we shall be able to give the positive corpuscle a better char- 
acter. 


— ee 


POSSIBILITIES OF ELECTRIC SMELTING. 

An excellent view of the possibilities of electric smelting was 
given by Dr. A. Stansfield in a paper read recently before the 
Canadian Mining Institution. In this the author pointed out 
not only what had been done so far as actual production is con- 
cerned, but also other features which at times become more im- 
portant than the actual cost of the process. At the present 
time actual smelting of iron in the electric furnace is not car- 
ried out because it can not compete with the blast furnace. In 
fact, even in the production of steel the cost is greater than the 
open-hearth process, but the product of the electric furnace is 
greatly superior. 

Compared with the other forms of furnace, the electric 
furnace is still small. The capacity is about eight or ten tons 
of steel in the largest sizes, with a consumption of from 600 
to 700 kilowatt-hours per ton of product. It seems worth while 
to point out here that the electric furnace is essentially a thermal 
furnace, and there is no electrolytic effect. In the Héroult 
type the arc is established between the electrodes and the 
molten slag, while in the induction furnace alternating cur- 
rent is used. The advantage of the furnace lies in the ability 
to secure the requisite temperature without introducing impuri- 
ties. Moreover, control over the temperature is obtained. As an 
actual utilizer of heat, however, the electric furnace is much more 
efficient than the other type, even in its present state, and when 
it has been developed to a point where it is possible to save the 
heat losses now taking place, a much better showing will be made. 
Indeed, if the precautions taken to save the losses occurring in 
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blast furnaces were applied to an electric smelting furnace, it 
might be found feasible to use the latter for the production of 
pig iron. Dr. Stansfield has made an attempt to determine what 
could be done in this way, and while he has not yet worked out 
the details of the furnace, he suggests a general method of con- 
struction. The idea is to utilize the heat of the waste gases 
coming off from the smelting chamber, the common monoxide 
contained being burned for heating the materials fed into the 
furnace. In doing this it is necessary to avoid heating the coke 
so that this can not be mixed with the other materials until later 
in the process. He computes that with a furnace workiug on this 
principle, one ton of pig iron can be obtained from an average 
ore by the use of two-tenths of a horse-power year and from six 
to eight hundred pounds of coke or charcoal. A reasonable 
allowance for heat loss has been made, and a further allowance 
for irregularity in the use of electric power. From these figures 
it may be said that with a proper furnace one-quarter of a horse- 
power-year will save about two-thirds of a ton of coke. Thus an 
clectrical horse-power-year at $12 corresponds to coke at $4.50 
a ton. 

Assuming that this process could be carried out success- 
fully, there yet remains the final step of producing steel directly 
from the ore. There are, of course, many difficulties to be 
overcome, but it is highly desirable that the price of steel should 
not be so great compared with that of cast iron, and it naturally 
seems as though a single continuous process will avoid many of 
the losses which now necessarily take place when the work has 


to be done twice. 
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AMERICAN ELECTROCHEMICAL SOCIETY. 

The thirteenth general meeting of the American Electro- 
chemical Society, which was held at Albany, Schenectady and 
Troy the latter part of last week, was most successful. In spite 
of the Jarge number of papers presented, the meetings were so 
conducted that there was fifteen minutes to spare at the close of 
the last business session—a unique experience for this society. 
Certain of the papers were of exceptional interest, in particular 
that by the retiring president, Professor C. F. Burgess, who gave 
some very valuable results of an investigation of the corrosion 
of iron as affected by previous mechanical treatment. The social 
features were also well arranged, and the visiting members had 
not only a very profitable, but a thoroughly enjoyable, time. 

eee 
THE LATEST WIRELESS ADVANCE. 

One of the daily newspapers of New York city gives a 
brief account of what purports to be an important advance in 
wireless transmission. This states that two gentlemen at Omaha 
have constructed a locomotive driven by power from a wireless 
station. It is possible that the reporter confused the wireless 
transmission of driving power with the wireless control of a 
locomotive driven by power supplied through some other means, 
In either case the details should be interesting, and doubtless 
advance will be rapid, since it is stated in the same report that 
these two inventors have already “brought out/a gasolene motor- 
car that has undergone constant improvement.” 
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GENERAL ELECTRIC COMPANY. 


ANNUAL REPORT FOR THE YEAR ENDED 
JANUARY 381. 


The sixteenth annual report to the 
stockholders of the General Electric Com- 
pany, for the year ended January 31, 
1908, has been made public. President 
C. A. Coffin states that the past year has 
been one in which the energies of all the 
departments of the company have been 
taxed to their utmost, and in which the 
pressure upon the department heads has 
been particularly severe, and that the 
arduous and effective work done by them 
is worthy of the highest commendation. 
Mr. Coffin also says: 

The profits of your company for the 
year ended January 31, 1908 (including 
$9,778.93 from securities sold, and $1,- 
010,961.63 from royalties, dividends, bond 
interest, readjustment in Stocks and Bond 
Account, and Sundry Profits), after de- 
ducting all patent, general and miscel- 
laneous expenses, and allowances for 
depreciation and losses, and writing off 
$3,745,989.06 from factory plants, were 
$6,586,653.37; paid in dividends during 
the year, $5,183,614.00; carried to sur- 
plus account, $1,403,039.37; surplus at 
the end of last fiscal year, $15,110,796.77 ; 


total surplus, January 31, 1908, $16,513,- 
836.14. 

Late in the year there was a sudden 
and severe shrinkage in the value of all 
merchandise and materials used by your 
company, notably copper. All said mate- 
rials, whether raw, manufactured, or in 
process of manufacture, which were on 
hand January 31, 1908, were inventoried 
at the lower prices then prevailing. The 
book value of such inventories was thereby 
reduced by about $2,000,000. 


In amount the Notes and Accounts Re- 
celvable were the largest in the company’s 
history. Conservative valuation of these 
and the provision of liberal reserves 
against possible losses thereon, allowances 
for depreciation in factory plants and 
shrinkage in inventory values have greatly 
reduced profits. 

During the year all the assets and lia- 
bilities of the Stanley-G. I. Electric Manu- 
facturing Company, of Pittsfield, Mass., 
were taken over. Early in 1907, to pro- 
vide for future development, an unencum- 
bered fee of about 700 acres of land ad- 
jacent to the city of Erie, Pa., was 
purchased at a cost, including engineering 
and other expenses, of $232,301.53. In 
view of the existing depression the erec- 
tion of buildings thereon is deferred for 
the present. The book value of the various 
securities included in the Stocks and 
Bonds account has been fixed at $18,000,- 
089.85. 

The report upon sales presented by 


ELECTRICAL REVIEW 
Vice-President J. R. Lovejoy shows total 
sales billed of $70,977,168, and total 


orders received of $59,301,040. A com- 
parison of five years is as follows: 


Sales Orders 

Years Ending January 31. Billed. Received. 
TON eed dase teen date anos $36,645,598 $89,944,454 
I Aor E E eis 41,699,617 39,060,038 
EE EE ENE A EE E 89,231,328 35,094,807 
VG rise Sos akin ces wee aie EE 48,146, 902 50,044 272 
LV ctesenedle meancesaex awe ealeaeaus 60,071,883 60,483.659 
TOUR a A 70,977,168 59,301,040 


In the ten-year period ended January 
31, 1908, Sales Billed have increased from 
$12,396,093 to $70,977,168, an average in- 
crease of 19.8 per cent per year. Sales 
Billed during the year 1907 increased 18.2 
per cent over the previous year. Orders 
Received during the first six months of 
the fiscal year—February 1 to July 31, 
1907—increased 22 per cent over the cor- 
responding period of the year 1906. Ow- 
ing, however, to the disturbed financial 
conditions prevailing during the latter 
part of the year, Orders Received for the 
second six months of the fiscal year de- 
creased 23 per cent as compared with the 
previous year. 

Since November last there has been a 
heavy decrease of Orders Received as com- 
pared with the past three years. 

The total number of separate orders 
and contracts received during the year 
was 237,006, an average per weck of 
4,558. 

The company has developed a 1,200- 
volt direct-current system, and two roads 
have been operating with entire success 
for several months. Equipment for sev- 
eral additional roads of this character is 
in process of installation. 

The total number of Curtis turbines 
shipped to date (April 21) is 960, having 
a total capacity of 1,086,000 horse-power. 
Orders were received during the year for 
turbines aggregating 380,000 horse-power. 
There is now in process of manufacture 
for the Commonwealth Edison Company 
of Chicago and the New York Edison 
Company a number of turbine-generators 
of 14,000 kilowatts capacity each. 

The report of Vice-President E. W. 
Rice, Jr., in charge of engineering and 
manufacturing departments, shows that 
expenditures aggregating $6,350,516.74 
have been made during the year for real 
estate, erection of new factory buildings, 
additional machinery, patterns, special 
tools, fixtures, ete. The following details 
are given: 

Schenectady Works—A building of 
237,000 square fect floor area, used for 
the manufacture of large apparatus; a 
blacksmith and boiler shop of 39,000 
square feet of floor space, an extension to 


the power-house of 18,000 square fect, a 
wood-working plant of 80,000 square feet; 
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and an addition of 26,000 square feet for 
the manufacture of wire and cable, a total 
of 400,000 square feet of floor space, were 
completed during the year. A storehouse 
of 125,000 square feet and an addition to 
the porcelain factory of 45,000 square feet, 
authorized early in the year, have been 
completed. A building of 142,000 square 
feet for the manufacture of wiring devices, 
also authorized early in the year, is nearly 
completed. 

Lynn Works—The building for the 
manufacture of stationary motors, of 170, 
000 square feet, was completed early last 
summer. A building of 99,000 square 
feet for the production of meters and in- 
struments, and one of 71,000 square feet 
to be used as a carpenter shop, pattern 
shop and for pattern storage, are under 
construction. 

Pittsfield Works—Buildings aggregat- 
ing 230,000 square feet for the manufac- 
ture of transformers, lightning arresters, 
fan motors and switches, were completed 
during the year and are now in use. An 
iron foundry of 59,000 square feet of floor 
space is under construction and will be 
completed and in operation early the com- 
ing summer. 

Lamp Works—The manufacture of in- 
candescent lamps is now carried on at 
Harrison and Newark, N. J.; Ft. Wayne, 
Ind., and Toledo, Ohio. Increased floor 
space aggregating 195,000 square feet has 
been provided during the year, and build- 
ings of 92,870 square feet of floor space 
are now under construction and will be 
completed within the next four months. 

The total land area at all the works 
above described is now about 515 acres. 

Our single-phase alternating-current 
railway equipments have been greatly im- 
proved during the past year. 

Our new direct-current railway motor 
has : proved so satisfactory in practical 
operation that it is rapidly being adopted 
as the standard type. It marks an im- 
portant advance in economy and dura- 
bility. 

We have extended the range of eco- 
nomical operation of direct-current rail- 
way apparatus by designing it for use at 
1,200 volts, about double the existing 
standard, and have sold a number of such 
equipments to the Southern Pacific Rail- 
road Company: 

We have sold to the Great Northern 
Railroad Company four 100-ton, three- 
phase electric locomotives designed to 
handle all trains traversing the two and 
one-half miles of Cascade tunnel in Wash- 
ington. 

A gas-electric car which fully meets the 
requirements of steam railroad companies 
for service on branch lines has been per- 
fected. The equipment consists of a gaso- 
lene engine driving an electric generator 
which furnishes current to standard rail- 
way motors. 


The report of Henry W. Darling, 
treasurer, and Edward Clark, general 
auditor, shows that during the year there 
was expended in acquiring sundry patents, 
for licenses under patents, and in patent 
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litigation, $872,315.67. This amount has 
heen charged to profit and loss, leaving 
the company’s patents, franchises and 
goodwill standing at a nominal valuation 
of $1, the same as at January 31, 1907. 
The report continues: 
FACTORY PLANTS. . 

This account represents the Real Estate 
(lands and buildings) ; Machinery (steam 
and clectric plants, tools, appliances, 
etc.); Patterns (including drawings, 
ete.); and Sundries (fittings and other 
small property accounts) of the manufac- 
turing plants at Schenectady, N. Y.; 
Lynn, Mass.; Jamp works at Harrison, 
N. J., and elsewhere, and Pittsfield, Mass. 
All are free from mortgage or other lien. 
On January 31, 1893, the book value of 
‘the first three mentioned factory plants 
was $3,958,528.21. During the fifteen 
vears from that date to January 31, 1908, 
expenditures for land, buildings and ad- 


ditions to and replacement of machinery, 
fixtures, furniture, patterns, cte., includ- 
ing cost of acquiring the Pittsfield plant, 
have been made at a total cost of $30,- 
§92.485.72; total, $34,851,013.93. There 
has been written off during those fif- 
teen years a total allowance for deprecia- 
tion and replacement of $21,951,013.98 ; 
leaving their book value at January 31, 
1908, $12,900,000.00, divided as follows: 
Schenectady works, $7,494,876.14; Lynn 
works, $3,360,067.06 ; lamp works, 
$905,056.80; total, $11,760,000.00; Pitts- 
field works, $1,140,000.00 ; grand total, 
$12,900,000.00, 


COPPER MINING INVESTMENT. 

This account represents the full amount 
invested in copper mining and milling 
properties at January 31, 1908, of which 
$1,129,961.63 is represented by capital 
stock, and $1,572,014.37 by advances. 
The principal property therein is that of 
the Bully Hill Copper Mining and Smelt- 
ing Company, Winthrop, Shasta County, 
California, including an interest in a rail- 
wav and valuable mills, which have re- 
cently been put in active operation. 

The consolidated balance sheet. as of January 31, 1908, 


ix as follows: 
ASSETS. 


1908, 1907, 

Factory plants ... ..........06. $12.9:°0,000 $9,000,000 
Real estate...... 0... ce cee cee 511,901 347,489 
Discount paper .............00800 cece aee 666,607 
Stocks and bonds .............. 18,900,090 20,086,790 

Rich ainet tie Showa ceGee meds 12,260,721 3,910,709 
Notes and accounts receivable 29.857.727 25,786,464 
Work in progress Sheed: civ iara 1,276,204 3.853.321 
Factory inventory.............. 18,339,652 19,680,213 
(eneral and local office inven- 

LA ro Oe ee en eo de Ae 2,122 679 2,672,153 
Consignment inventory..... ... 234,726 241,511 
Copper mining investment .... 2,701,976 aloes 

Total ..... sci bite tele e ee at $98,525.765 $86,245,280 

LIABILITIES. 

Ca italstock.... . .ccceceeeeee $65.187,400 $43,572,800 
Subscription to capital stock... —....... 780,750 
ot gold coupon debenture, 1892. 55.000 55,000 
öz gold coupon debenture, 1907. 12.872,50 n 
314t gold coupon debenture..... x, 047.000 2,017,009 
Accrued interest..............0. 108.792 458 
Accounts payable............... 1,759,517 4.010.410 
Endorsements ............0cc000 O ee eeece 666.607 
Unclaimed debenture liabilities 1,470 1,466 
Profit and loss surplus.......... 16.518, 36 15,110,796 

TOUR oro arctica eases ae $98.525,705 $86,245,289 
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BOOK REVIEWS. 

“Simple Experiments in Static Electric- 
ity.” Percival G. Bull. New York. Spon 
& Chamberlain. Paper. 68 pages. Illus- 
trated. 5 by 7 inches. Furnished by the 
ELEcTrRICAL Review for 25 cents. 


This little treatise gives an elementary 
discussion of the phenomena of electro- 
staties; a large number of simple experi- 
ments, such as may be performed by the 
student with slight expense, being de- 
scribed. 


“Locomotives of 1907.” Charles S. Lake. 


New York. Spon & Chamberlain. Boards. 
44 pages. Illustrated. 7 by 10 inches. 
Furnished by the ELECTRICAL REVIEW for 
50 cents. 


This is a supplement to the author's 
well-known treatise, “The World’s Loco- 
motives.” With a view to keeping the lat- 
ter up to date a supplementary book is 
published each vear, the one in hand being 
that for 1907. In it are descriptions and 
the principal data of the most noteworthy 
locomotives built during that year. A con- 
siderable number of these are locomotives 
built in Great Britain for use in that coun- 
try and elsewhere, but some French, Ger- 
man, Italian, Swedish and American en- 
gines are also described. 

“Standard Wiring for Electric Light and 
Power.” H. C. Cushing, Jr. New York. 
Published by the author. Flexible leather. 


156 pages. Illustrated. 414 by 614 inches. 
Furnished by the ELecrricaAL Review for $1. 


This is the 1908 edition of this well- 
known handbook on electric wiring, it be- 
ing the fourteenth edition. In it the work 
has been brought up to date so as to com- 
ply with the latest rulings of the Under- 
writers, thus giving the workman a rc- 
liable guide. For those who are not famil- 
iar with it, it may be said that it contains 
instructions for the installation of all 
types of electrical apparatus, wiring dia- 
grams, rules for running circuits, tables 
for determining the size of wires, data 
sheets for standard apparatus, ete. 


“Inventions.” Frederick B. Wright. New 
” York. Spon & Chamberlain. Paper. 108 
pages. 5 by 7 inches. Furnished by the 


E.EcTRICAL REvIEw for 25 cents. 


In this little treatise the author tells 
the procedure which should be followed in 
order to obtain a patent in the United 
States, and he also gives some helpful sug- 
gestions for the protection, buying and 
selling of patents. A large number of 
problems which necessarily arise when an 
invention has been made are discussed, and 
the best methods of solving them are 
pointed out. It is not intended in this to 
furnish the inventor with a guide which 
will enable him to dispense with the patent 
attorney, but the object is rather to set 
him upon the proper path to enable him to 
secure full protection at the least ex- 
pense. 
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Street Railways in Penn- 

syivania. 

The annual report of the Bureau of 
Railwavs of the State Department of In- 
ternal Affairs of Pennsvlvania shows that 
the street railways in Pennsylvania car- 
ricd 87,935,058 more passengers in 1907 
than in 1906, operated 690 more cars on 
304 more miles of track, and paid $2,093,- 
537 more in wages to 3,396 more em- 
plovés. The total capitalization of street 
railways in Pennsylvania during the last 
vear was $464,563,912. The income of 
the roads was $3,558,260 more than in 
1906, and the disbursements $3,968,397 
more. The total capitalization and cur- 
rent liabilities for the year amounted to 
$240226061, this being an increase of 
$56,570,620 over 1906. To this total 
capitalization must be added $224,329,881, 
which is the total capital stock and funded 
and unfunded indebtedness of companies 
leased and operated by other companies. 


—— erl 


The New York Fire-Alarm 
System. 

Once more the fire-alarm system in New 
York city has been severely condemned. 
Superintendent Martin, wire chief of the 
Fire Department, at a hearing before the 
Commissioners of Accounts on April 30, 
stated that the whole alarm system below 
Fiftyv-ninth street was likely to be ren- 
dered useless at any moment. Mr. Martin 
described the working of the system, its in- 
auguration, and its history. He also ex- 
plained how the system had been added to 
from time to time as the city’s fire limits 
extended, He called attention to the fact 
that the system had never been designed 
for a city of New York’s magnitude. The 
condition of the trunk lines below Fifty- 
ninth street, he said, was especially bad, 
particularly in and around police and fire 


headquarters. 
l 
oe pe 


The Chemical Engineers’ 
Society. 


A committee has been at work for some 
time obtaining the views of the chemists 
of the country with the idea of forming 
the American Institute of Chemical Engi- 


neers. Jt has been found that there is a 
strong sentiment in favor of bringing into 
closer relationship those men who more 
particularly specialize in chemical engi- 
necring. It has been decided to call a 
meeting for the purpose of organization. 
This meeting will be held in Philadelphia, 
Pa., some time during the middle of June. 
Several men eminent in the profession 
have consented to address the meeting. 
W. M. Booth, Dillaye Building, Syracuse, 
N. Y., may be called upon for further in- 
formation. 
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THE CONVENTION OF THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION. 


CIIICAGO, ILL., MAY 19-22. 


ne ee e 


Arrangements have been about com- 


pleted for the 1908 convention of the Na- ` 


tional Electric Light Association, which 
will be held at the Auditorium Hotel, Chi- 
cago, Ill., May 19-22. The secretary’s 
office, registration and post-oflice, and the 
entertainment committee headquarters 
will be located on the parlor floor of the 
Auditorium. The exhibition committee 
will have headquarters in the exhibition 
hall on the ninth floor of the hotel. The 
gencral meetings will be held in the as- 
sembly hall, adjoining the exhibition hall. 
Special meetings will be held in the ban- 
quet hall on the sixth floor. 


The following programme has been ar- 
ranged: 


TUESDAY, MAY 19, OPENING SESSION, TEN 
O'CLOCK. 


President’s address. 

Announcements, by the secretary. 

Report of Committee on Progress, T. 
Commerford Martin, New York. 

Distribution in Suburban Districts, 
George H. Lukes, Chicago, HI. 

“Tape,” Paul Liipke, Trenton, N. J. 

Report of Committee on Grounding 
Secondaries, W. H. Blood, Jr., chairman. 
Boston, Mass. 

“Series Incandescent Lighting with 
Tungsten Lamps,’ P. D. Wagoner, 
Schenectady, N. Y. 


AFTERNOON SESSION, TWO-THIRTY O CLOCK. 


“Observations on the Precision of Dif- 
ferent Types of Photometer,” Professor 
A. E. Kennelly and S. E. Whiting, Har- 
vard University. 

“Power Load Development for Central 
Stations of Moderate Size; Some Unap- 
preciated Possibilities,” Charles Robbins 
and J. R. Bibbins, Pittsburg, Pa. 

“The Small Station and Its Economical 
Operation,” J. T. Whittlesey, Newark, 
N. J.; Paul Spencer, Philadelphia, Pa. 

Question Box, Alex. J. Campbell, editor, 
New London, Ct. 

Report of Committee on Uniform Ac- 
counting, H. M. Edwards, chairman, New 
York city. 

“Candle-Power Standard”—The pres- 
entation of resolutions toward the adop- 
tion of an international standard. 


WEDNESDAY, MAY 20, MORNING SESSION. 
TEN O'CLOCK. 
General Meeting. 

Report of Committee on Gas Engines, 
W. C. L. Eglin, chairman, Philadelphia, 
Pa. 

‘“Tow-Pressure Steam Turbines,” John 
W. Kirkland, Schenectady, N. Y. 

Report of Committee on Meters, L. A. 
Ferguson, chairman, Chicago, Ill. 

“Receiving Stations Operated from 
High-Tension Lines,” S. Q. Hayes, Pitts- 
burg, Pa. 

Report of Committee on Organization 


ELECTRICAL REVIEW 
Possibilities, Henry L. Doherty, New York 


city. 
iil Meeting, banquet hall, sixth floor. 
PARALLEL SESSION, TEN-FIFTEEN O'CLOCK. 

Uniform Accounting and Its Details— 
Open to all accountants and others in- 
terested. 

H. M. Edwards, chairman Committee 
on Uniform Accounting, will preside. 

EVENING SESSION, EIGHT O'CLOCK. 

Executive session. 

Report of secretary and treasurer and 
executive committee. 

Report of insurance expert, W. H. 
Blood, Jr., Boston, Mass. 

Report of Committee on Public Policy, 
Arthur Williams, chairinan, New York 
city. 

“The Status and Commercial Possibili- 
ties of High-lificieney Lamps,” and dis- 
cussion, W. W. Freeman, Brooklyn, N. Y. 

Report of Committee on Rates and 
Costs, R. S. Hale, chairman, Boston; Mass. 

Election of nominating committee. 
THURSDAY, MAY 21-—MORNING SESSION, 

TEN O CLOCK—AFTERNOON SESSION, 

TWO-THIRTY O'CLOCK. 
COMMERCIAL DAY. 

C. W. Lee, chairman Programme Com- 
mittee, New York city. 

Henry L. Doherty, past-president, will 
preside during Commercial Day sessions. 

1. Address—Relationship Between the 
Engineering and Commercial Depart- 
ments, Louis A. Ferguson, past-president, 
Chicago, Il. 

2. Preparation for a Campaign: 

(a) Field Work and Other Essentials. 

(b) Analysis of Customers’ Accounts. 

(c) Proportion of Lamp Equivalent 
Lost to Lamps Connected—Showing Per- 
centage in Cities of Varied Populations. 

(d) Policy of Handling Complaints. 

(e) Policy of Handling Collections. 

Editor: H. J. Gille, Minneapolis, Minn. 

3. The Contract Agent and the Repre- 
sentative: 

(a) The Contract Agent—His Possi- 
bilities. 

(b) The District Representative—His 
Possibilities. 

(e) The Special Representative. 

1—The Sign Expert. 

2—The Power Expert. 

3—The Woman Representative. 

(d) Solicitors’ Meetings — Their Ob- 
jects. 

Editor: V. A. Henderson, Memphis, 
Tenn. 

4. The Display-Room: 

(a) Appointments and Methods. 

(b) Value of Special Demonstrations. 

(c) Value of Electrical and Food-Show 
Exhibits. a 

Editor: L. D. Mathes, Dubuque, Iowa. 

5. Advertising: 

(a) What Is Being Done. 

(b) Why? 

(c) Results. 

Editor: Charles A. Parker, Detroit, 
Mich. 

6. Publicity: 

(a) Methods to Create Proper Public 
Sentiment. 

(b) Dormant Publicity Opportunities 
of Lighting Companies. 
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Editor: Percy Ingalls, Newark, N. J. 
7. Creating Demand for Electricity: 
a) The Creative Principle. 

(b) Notable Examples. 

(c) Stereopticon Talk Upon Outline 
and Sign Lighting—Showing Progress in 
Large and Small Cities. 

Editor: Frank B. Rae, Jr., New York 
city. 

3. Evolution of New-Business Build- 
ing: 
ae Examples of Central Stations That 
Have Continued Methods During Depres- 
sion. 

(b) Strong Plea for Upkeep of Com- 
mercial Departments and Advertising. 

(c) Opportunities for Creating Busi- 
ness Along Existing Lines. 

Editor: George N. Tidd, Scranton, Pa. 

9. The Electrical Contractor: 

Symposium : 

(a) What He Is Doing to Assist in Cre- 
ating Greater Demands for Electricity. 

(b) Specific Examples. 

Editor: Joseph F. Becker, Jr., Brook- 
lyn, N. Y. 

10. “Co-operative Commercialism,” J. 
Robert Crouse, Cleveland, Ohio. 

11. “IHuminating Engineering as 3 
Commercial Factor’—Illustrated, V. R. 
Lansingh, New York city. 

12. Report of Committee on Solicitors 
Handbook Prize Award, John F. Gilchrist, 
chairman, Chicago, III. 

13. Report of Committee on Co-opera- 
tive Electrical Development, W. W. Free- 
man, chairman, Brooklyn, N. Y. 


FRIDAY, MAY 22—MORNING SESSION, 
TEN O'CLOCK. 


General Meeting. 


“Illuminating Engineering,” W. D'A. 
Ryan, West Lynn, Mass. | 

Report of Committee on Protection 
from Lightning and Other Static Dis- 
turbances, R. S. Stewart, chairman, De- 
troit, Mich. 

“The Value of Care and Maintenance 
of Meters,” H. D. King, Hoboken, N. J. 

“Some Experiments in Combustion, 
S. J. Lenher, New York. 

“Specifications for Construction on 
Joint Poles,” Paul Spencer, Philadelphia, 
Pa. 

Final Report of 1907 Committee to 
Consider Specifications for Street Light- 
ing, W. D’A. Ryan, West Lynn, Mass. 

Memorials, T. C. Martin, New York. 

Executive session. 

Election of officers for the ensuing 
year, 


Master of Transportation George F. 
Porter announces that a special train of 
electrically lighted sleeping-compartment- 
observation and dining cars will leave New 
York via the Pennsylvania Railroad, foot 
of West Twenty-third street, 9.59 A. M: 
Cortlandt street, 10 A. M.: Newark 
(Market street), 10.25 a. M.; Trenton. 
11.15 a. M.; Philadelphia (Broad street), 
12 noon; Pittsburg, 7.30 P. M. (Central 
time), on Sunday. May 17, arriving al 
Chicago, Illaat:8.30, A. M., Monday, May 
18. 
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New Plants in the Mediterranean Region. 


OME description has already been 
S given of the extensive system of hy- 
draulic plants, situated in the Al- 

pine region of France lying near the 
Mediterranean coast, which supply current 
over a wide area of country. This net- 
work of pole lines and plants is at present 
the largest to be found on the Continent, 
and it is operated by the company known 
as the Energie Electrique. At present the 
lines extend from Monaco and Monte Carlo 
on the east, as far as Marseilles and 


Nice. The latter is arranged so that it 
can be operated in parallel with the net- 
work of pole lines. 

The transformer station of Allauch is 


undoubtedly the largest which has been 
erected in Europe. 


It is located near the 
village of the same name and about seven 
miles from Marseilles. In this plant the 
three-phase current at 50,000 or 45,000 
volts and twenty-five cycles, which is pro- 
duced in the hydroelectric plants either 
completed or in construction upon the 


will be erected at intervals according to 
the local needs. 


In order to provide for 
the 13,500-volt lines in the future, the 


station is laid out so that there will be 
starting points for twelve of these power 
lines. 


As will be observed in the accompanying 
view of the exterior of the Allauch plant, 
it consists of a central building of con- 


siderable size, flanked by two towers, which 


receive the primary lines together with 
their lightning arresters and other acces- 


EXTERIOR VIEW OF THE ALLAUCH SUBSTATION OF THE COMPAGNIE ENERGIE ELECTRIQUE. 


Nimes on the west, and there are erected 
or in construction at present some ten 
large hydraulic plants representing a total 
of 60,000 horse-power. A number of these 


plants have been illustrated in former is- 


sues, and the present description will be 
devoted to the two newly erected stations; 
one, the large substation of Allauch, which 
is designed for the supply of Marseilles, 
principally over a sixty-mile pole line from 
the Brillanne hydraulic plant, and the 
other a steam-turbine plant installed at 


Siagne, the Durance and the Verdon 
rivers, which we have already mentioned, 
will be transformed into current of the 
same kind, but at the reduced tension of 
13,500 volts for the supply of the region 
lying around Marseilles, where it is ex- 
pected to dispose of a large amount of 
current, The primary current at 50,000 
volts will be brought to the Allauch station 
by means of two overhead power lines. 
The lines which leave the station, work- 
ing at 13,000 volts for the present district, 


sories. The main part of the building 
measures 42.2 metres in length by 14.7 
metres wide and has two stories. The 
ground floor is divided longitudinally into 
two commodious rooms for the heavy ap- 
paratus. One of these rooms, which lies 
next the front of the building, contains 
six compartments, each of which is de- 
signed to receive three large transformers. 
In front of these chambers there is a hall- 
way in which a track is laid for the pas- 
sage of the trucks used to convey the 
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transformers. The second room in the 
rear is divided into two parts by a parti- 
tion wall in the middle. One of the spaces 
which are thus formed contains the elec- 
tric connections and the bus-bars, which 
work at 50,000 volts, while the second 
room contains the pumps for the water- 
cooling supply for the transformers. The 
water-piping which is used for this pur- 
pose is placed in an underground conduit 
which passes along the length of the build- 
ing. In the north tower the ground floor 
is designed to contain a storage battery of 
large capacity which will soon be installed. 

On the upper floor of the main build- 
ing, which consists of a single large hall, 
are installed the lighter apparatus of the 
plant, comprising the main switehboard 
and the transformer circuits of high and 
low tension, including the lightning ar- 
resters, In the upper floor of each of the 
two towers there is placed a bridge from 
which can be operated the 50,000-volt 
switches. On the premises are erected a 
number of outbuildings which are used 
for various purposes, such as the superin- 
tendent’s dwelling, a machine shop with 
traveling crane, a blacksmith’s shop, store 
rooms and a testing laboratory. 

In order to provide the water which is 
needed for cooling the transformers, ete., 
a reservoir of masonry has been built in 
the rocky hill overlooking the plant. It 
contains 500 cubic metres and lies at seven 
metres above the ground level of the main 
building. The height of the water in the 
reservoir is 3.5 metres, and above it is 
mounted a cooling apparatus which works 
on the atomizing principle. The water is 
taken from the Marseilles canal and is 
sent into the reservoir by means of motor- 
driven pumps which are installed at the 
side of the canal, and a pipe line of 1,600 
metres length leads from this point to the 
reservoir. 

Owing to the fact that high-tension 
wires of 50,000 volts are used here, it was 
necessary to have all the metal construc- 
tion of the building covered, so as not to 
have any bare metal surface lying near 
the wires. In consequence, the main iron 
beams of the flooring and the columns 
which support them have been constructed 
of steel and then covered with a layer of 
cement. The brick flooring is laid with 
a special form of tubular brick which en- 
tirely covers the iron beams, and the 
whole is finished at the surface by a 
cement flooring. In this way all the me- 
tallic surfaces in the station are protected 
by a layer of at least twenty-five milli- 
metres. It was also necessary to have a 
good protection of the instruments which 
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are placed in the second floor against any 
leakage of water which might come from 
the breaking of the roof tiling, and to this 
end there is built an interior sloping roof 


of planks, with suitable means for carry- 
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The transformers were constructed at 
the Paris works of the Compagnie Thom- 
son-Houston. They are of the single 
phase type with oil bath and water cool- 
ing. Each transformer has a capacity of 


THE OIL-BREAK, MoTOR-OPERATED OIL SwitcHes, ALLAUCH SUBSTATION. 


ing off the water, Each of the compart- 
ments or niches containing the trans- 
formers can be closed by a series of iron 
doors, so as to isolate the transformers 


1,000 kilowatts and the ratio is at present 
1 to 2. In this way, when they are 
connected on the delta system, using three 
transformers in a single group, they give 


| 
| 


ALLAUCH SUBSTATION OF COMPAGNIE ENERGIE ELECTRIQUE, UNDER CONSTRUCTION. 


a secondary voltage of 13,000 volts, in 


in case of fire. The transformers, which 
weigh thirteen tons each, rest in the niches 
upon iron supporting rails and are slid 
into place in this way from the trucks, 
which have similar rails. 


which case the primary circuit is supplied 
at 26,000 volts. The latter tension is to 
be used at first, but at a later period 18 
designed to connect the transformers OD 


qe —- aes 
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the star system and use current at 45,000 
volts, coming from the 15,000-horse-power 
hydraulic plant of Brillanne, which is lo- 
cated on the Durance River, lying at a 
distance of sixty miles in a northerly 
direction. This latter station is the most 
recent of the Mediterranean coast plants, 
and was set running only a few months 
ago. 


ELECTRICAL REVIEW 


at a tension of 30,000 volts between pri- 
mary and secondary windings and between 
the primary and the mass, and at 25,000 
volts between the secondary and the mass. 
A very efficient water-cooling system is 
used in this case. The piping of the water 
supply is fed by two turbine pumps oper- 
ated by three-phase motors. Each of the 
pumps will deliver forty cubic metres per 


CURTIS TURBINE GROUPS IN THE Risso PLANT, NICE, FRANCE. 


In the future the number of trans- 
formers in the Allauch plant will probably 
be increased to thirty-six, and these will 
be grouped so as to form two half-posts of 
similar design, each one of which will 
have a capacity of 18,000 kilowatts, but 
at present the plant is laid out for only 
one of these posts, using eighteen trans- 
formers, All the transformers were given 
a factory test in the cold for one minute 


hour, and a single pump is sufficient to 
give the water supply for the eighteen 
transformers now installed, the second 
pump being used as a standby. The mo- 
tors in this case are direct-coupled to the 
pumps and are of five horse-power, with 
squirrel-cage armature, supplied at 220 
volts and twenty-five cycles by special 
transformers. 

The main switchboard apparatus, which 


711 


is located in the upper floor of the build- 
ing, consists at present of the following 
panels: two panels for the high and low- 
tension circuits of the transformers, with 
one panel for three transformers; six 
panels for the starting point of the 13,000- 
volt secondary lines leaving the station, 
of which two panels are used for the un- 
derground feeders running to Marseilles, 
and four panels for the overhead lines of. 
Pourriéres, St. Maximin and Aubagne; 
one panel for coupling the 45,000-volt bus- 
bars, which allows of coupling or isolat- 
ing the two overhead lines coming from 
the Brillanne hydraulic plant. Each of 
the above panels carries all the necessary 
measuring instruments (ammeter, volt- 
meter, with their current and potential 
transformers). 

One of the characteristic features of 
the present plant is the exclusive use of 
three-pole switches of the oil type, for 
the 45,000-volt and the 13,000-volt cir- 
cuits and upon the bus-bars. These 
switches are provided, with the exception 
of the switch upon the coupling panel, 
with time-relays which allow of an auto- 
matic cutoff in case of an overload for 
any considerable time. Pilot lamps, two 
for each of the switches, show the posi- 
tions of opening and closing of the latter. 

Great care has been taken in laying out 
the bus-bar system of the station, The 
45,000-volt bars form but a single series, 
while the 13,000-volt bars are laid out in 
two series. The former bars are arranged 
so that a switch will allow of isolating 
or coupling the two main lines coming 
from the Brillanne plant, as above men- 
tioned. Section-couplers allow of placing 
a greater or less number of transformers 
in the circuit, so as to carry out the re- 
pairs without danger and without stopping 
the service. The two series of 13,000-volt 
bus-bars are disposed so that later on they 
can be connected together so as to form a 
single circuit. By means of three-pole 
switches with double knife-edges, the 
transformers and the starting points of 
the lines can be connected to one or the 
other series of bars. Registering instru- 
ments, placed upon the coupling panel of 
the bus-bars, are used to show the voltage 
upon each set of bars at any instant. A 
Lincoln synchronizer is mounted upon the 
same panel. In laying out the station 
provision was made to allow of installing 
in the future a special type of oil switch 
so as to be able to connect the two sets of 
13,000-volt bus-bars in such a way that one 
or another of the feeders or groups of 
transformers can be connected to one or 
the other set of hus-bars without stop- 
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ping the service upon this feeder or trans- 
former group. 

The accessory services of the plant, 
such as lighting and working of the un- 
locking relays of the switches, are carried 
out at 110 volts by a storage battery. 
This contains sixty cells of 300 ampere- 
hours at a three-hour discharge rate, and 
works in connection with a motor-gener- 
ator and booster group. This latter 
group comprises a three-phase induction 
motor with squirrel-cage armature of 
twenty-five horse-power, working at 750 
revolutions per minute. It is supplied 
at 220 volts, twenty-five cycles, and is 
direct-coupled to a fifteen-kilowatt shunt- 
wound generator. On the end of the 
generator shaft is mounted a five-kilo- 
watt booster. The booster is designed to 
give a variable voltage up to forty-five 
volts, and it is used for the parallel work- 
ing and the charging of the battery. 

For the circuits of the above-men- 
tioned motors for the water pumps as 
well as for the supply of the booster at 
220 volts there are used two static trans- 
formers (one serving as a standby) of 
forty kilowatts each. They are fed from 
the 13,000-volt circuit at twenty-five 
eycles upon their primaries. Each of the 
transformers carries a set of extra ter- 
minals at the secondary end, so as to 
allow of starting up the motors at half 
the standard voltage. There is provided 
a switchboard composed of four panels, 
which is used for the high and low-volt- 
age circuits of these transformers as well 
as for the 220-volt induction motors, the 
fifteen-kilowatt generator and the storage 
battery. 

In connection with the present system 
of hydraulic plants and pole lines there 
have been erected a number of steam 
plants, especially in the leading centres. 
These plants are designed to work either 
separately or in parallel with the net- 
work of lines. About ten plants of this 
kind have already been installed, repre- 
senting some 30,000 horse-power in all. 
One of these is the steam-turbine plant 
erected not long since at Nice, which we 
have already described. There is also a 
second turbine plant at Nice, which is 
to have a capacity of 4,000-horse-power, 
according to the present plans. It is 
known as the Risso plant, and is in- 
stalled on the premises of the Nice Gas 
Company. It contains at present two 
principal steam turbine groups of the 
Curtis type, with Thomson-Houston al- 
ternators. These machines have a capac- 
ity of 800 kilowatts. In connection with 
the plant there is also a section post 
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which is used for coupling these groups 
in parallel with the pole lines coming 
from the hydraulic plants of Loup and 
Mescla in order to supply the 10,000- 
volt network of the company. A third 
steam turbine unit of 1,000 kilowatts is 
shortly to be installed in the plant. The 
accompanying illustration shows a view 
of the interior of the Risso plant with 
the two steam turbine units. In the fore- 
ground is observed one of the exciter 
groups composed of a motor coupled to 
a 100-horse-power generator. 

The switchboard is installed in the 
second story of a building which is sep- 
arate from the dynamo building and con- 
tains also the offices. All the high-ten- 
sion apparatus, such as switchboard, 
transformers, switches, etc., are placed on 
the ground floor of the same building so 
as to avoid all danger to the employés. 

As regards the main generating groups 
these are composed each of a turbine- 
alternator which delivers three-phase cur- 
rent at 10,000 volts and twenty-five 
cycles. The Curtis turbines with vertical 
shafts are designed to operate at 1,500 
revolutions per minute, and the wheel is 
coupled to an alternator with fixed ex- 
ternal armature and an internal field 
keyed on the shaft above the turbine. 
The turbines have been built at the Paris 
factory of the Compagnie Thomson- 
Houston, which has erected a large shop 
for this purpose and is now manufactur- 
ing the Curtis wheels very successfully, 
supplying them to a number of plants on 
the Continent. Among these is another 
steam turbine plant which has been lately 
erected at Nice, of which we have already 
given a description in a former issue. 
The regulation of the present wheels has 
been carried out in such a manner that the 
consumption of steam per kilowatt-hour 
is practically constant at all loads. This 
consumption is found in the tests to be 
lower than 9.05 kilogrammes per kilo- 
watt-hour for loads varying between 800 
and 1,000 kilowatts, and below 10.4 kilo- 
grammes for a load of 400 kilowatts, with 
the use of saturated steam. It is found 
also that the use of superheated steam 
for the wheels allows of reducing the 
consumption of steam per kilowatt-hour 
to 7.8 kilogrammes for loads between 800 
and 1,000 kilowatts. 

The alternators have the revolving 
field, which is mounted on the shaft, built 
with the coils placed in large slots and 
held by steel binding wire. The arma- 
ture coils, which are placed on the sur- 
face of the fixed cylindrical part, have 
been given a test in the cold at 20,000 
volts during five minutes between the 
armature and the iron, and at 15,000 
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volts at a higher temperature. The two 
alternator groups can give an overload 
current representing 1,000 kilowatts for 
a two-hour run without any damage and 
can support a temporary overload of 
1,200 kilowatts. The above tests were 
made with the turbines running with 
condensation and using a steam pressure 
of thirteen atmospheres at the inlet of 
the wheel and a ninety-per-cent vacuum 
in the condenser. When working on a 
free exhaust the groups are still able to 
give 600 kilowatts. As regards the paral- 
lel working of the Risso plant with the 
hydraulic plants of Mescla and Loup, this 
has been found quite satisfactory. 

Four boilers are used for the steam 
production, which are supplied from a 
large reservoir. Steam superheaters are 
installed in the plant, and they are heated 
by the gases of combustion so as to ob- 
tain a superheating of 100 degrees centi- 
grade. The furnaces of the present boil- 
ers are provided with special blowers so 
as to be able to use coal or coke dust when 
desired. Each of the boilers when using 
a good quality of coke can furnish 4,000 
kilogrammes of steam on the normal run, 
and as much as 4,800 kilogrammes by 
increasing the fire. The water which 
feeds the boilers is supplied by two mo- 
tor-driven pumps, each of which will de- 
liver 15,000 liters per hour. The piping 
of the plant, for the four boilers, the two 
turbines and the other apparatus, has 
been arranged so as to allow for the future 
increase of the plant. 

There are installed two exciter groups, 
each of which is made up of a 100-horse- 
power, three-phase motor working at 750 
revolutions per minute, coupled to a di- 
rect-current generator on each side. The 
two generators are designed to furnish 
fifty kilowatts each, at 125 volts. A bank 
of three single-phase oil transformers 1s 
used to supply the current needed in the 
plant. Of the fifty-five-kilowatt type 
they lower the 10,000-volt primary cur- 
rent to 220 and 110 volts, The plant 
also has two twenty-horse-power, three- 
phase motors for the water pumps of the 
condensers, one motor of the same size 
for the air-pump, and a smaller motor for 
supplying the reservoir from a well. 
There are two small direct-current mo- 
tors which are used for the boiler supply. 
A sixty-cell storage battery works in con- 
nection with the exciter and the lighting 
circuits of the plant. 

The main switchboard consists of three 
series of panels, which are used respect- 
ively for the alternators of the plant, the 
coupling of the pole lines coming from 
the Mescla, Loup and Menton plants, and 
the underground feeders leaving the sta- 
tion. On the panels which are used for 
the feeders supplying the light and power 
circuits of Nice it was found necessary 
to use circuit-breakers with a time-relay 
break action, owing to the sudden shocks 
which may come upon the feeders used 
mainly for the tramways. Such 1m- 
pulses would cause the ordinary circuit- 
breaker to work constantly, and ey 
would not be practicable in the presen 
case. | 
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American Electrochemical Society. 


Thirteenth General Meeting, Held at Albany, N. Y., April 30, May 1 and 2. 


HE thirteenth general meeting of the 

American Electrochemical Society 

was called to order by President C. 

F. Burgess in the auditorium of the Ten 

Eyck Hotel, Albany, at 10.30 Thursday 

morning, April 30. The headquarters of 

the society had been established at this 

hotel and there was a good attendance at 
the first session. 

The meeting at once proceeded with 
the reading and discussion of papers, the 
first to be presented being by H. L. Bron- 
son on “The Construction and Accurate 
Measurement of Resistance of the Order 
of 10,000 Megohms.” This paper calls 
attention to the difficulty of measuring the 
exceedingly small currents which flow as 
the result of the ionization of the gas, cur- 
rents of the magnitude of 10—?*° amperes 
and up. Such currents may be measured 
in a sensitive galvanometer if they be con- 
stant, but ionization currents produced by 
the emanations such as that of thorium, 
which decay rapidly, are too variable to be 
measured in this way. Thorium emana- 
tion decays to half value in less than one 
minute, and the current due to the 
emanation which has been cut off from 
the supply falls to 3,55 of its value in 
ten minutes. The problem is, therefore, 
to get an instantaneous measurement of 
exceedingly small currents and yet the ap- 
paratus must be capable of a considerable 
range of measurement without serious re- 
adjustment. 

The older methods employed in meas- 
uring such small currents depend either 
upon the use of the electroscope, which is 
probably the most sensitive instrument, 
and may be used for measuring a change 
of potential of five volts an hour, or the 
electrometer, which is not so sensitive, 
may be used over a much wider range. 
Both of these instruments present many 
difficulties if an attempt is made to use 
them for measuring accurately the small 
varying currents due to radioactivity; the 
sensitiveness of the instrument changes 
and the reading lags behind the change in 
potential unless the change be exceedingly 
slow. In using them it is necessary to 
measure accurately small capacities which 
must be redetermined for every new test- 
ing vessel in which the emanation is en- 
closed. For rapidly changing currents, 
the usual method is practically impossible. 
Another method employing the constant 
deflection principle was suggested to the 


author by Professor E. Rutherford. This 
makes use of an electrometer, one pair of 
the quadrants of which is connected to 
the earth, and the other pair to the test- 


ing vessel containing the emanation. This 
pair is also connected to the earth through 
a very high resistance. In this way any 
current in the testing vessel will tend to 
charge the electrometer unless the dis- 
charge current through the high resistance 
just balances or exceeds it. The current 
flowing is proportional to the potential 
upon the electrometer, and if the sensi- 
tiveness of the instrument be known, and, 
also, the value of the high resistance, the 
ionization current is also known. A po- 
tentiometer may be used in this arrange- 
ment in order to give an increased range 
to the apparatus. A charging battery is, 
of course, connected in circuit with the 
testing vessel. The advantages of this 
method are: the deflections are inde- 
pendent of the capacity of the electrom- 
eter, instantaneous readings may be ob- 
tained, and one reading may follow 
another as quickly as desirable. There are 
also several practical advantages, one of 
which is the small error due to leakage 
across the insulation of the instrument, 
since the readings are taken quickly. The 
application of this method depends, there- 
fore, upon finding some means of making 
and preserving resistances of the order of 
10! ohms. A number of the older forms 
of high resistance are unsatisfactory for 
this purpose. Those depending upon 


graphite are uncertain, since the resist- 


ance here seems to be that due to poor con- 
tact and for variability. After examining 
various arrangements it was suggested by 
Rutherford that an ionized gas might be 
employed for this purpose, and after some 
experiment a resistance of this kind was 
found which gives satisfactory results. It 
consists of a cylinder of ebonite, one end 
of which is closed with an aluminum plate 
and the other end by an ebonite plug, also 
covered with aluminum. The plate con- 
tains a minute quantity of radioactive 
material, in this case about ten milli- 
grammes of radium bromide. While with 
such an arrangement the ionization cur- 
rent is not generally proportional to the 
potential difference between the plates, it 
has been found possible to arrange the 
distance between these two plates so as to 
approximate a linear relation. However, 
it is always necessary to obtain a calibra- 
tion curve for the resistance, a rather 
difficult task since the resistance of the 
gas is from ten to 100 times as great as 
the value usually given for the insulation 
resistance of condensers. The best 
method of doing this is by means of a 
standard condenser used so that the aver- 
age potential during the test is zero. It 
was found advisable, however, to check 
the calibration obtained in the way just 
mentioned by a second method. ‘These re- 


sistances were found to be so satisfactory 
for the purpose that the author suggests 
that permanent high-resistance standards 
might be made in the same way. These 
would be found useful for measuring 
high resistances and for testing insulation. 
* In the discussion Dr. F. A. Wolff said 
that Professor J. W. Richards had sug- 
gested a somewhat similar method of 
measuring high temperatures. 

C. Hering said that reproducibility of 
such a device was not important. He had 
found high resistances made of graphite 
unreliable; electrolytes were not good, but 
he suggested that the drift of small, solid 
particles, held in suspension in liquids, 
might be employed for measuring such 
currents, as he had found that these 
bodies will move under the influence of 
small potentials. 

W. D. Bancroft asked whether the oxy- 
gen contained in the vessel did not eventu- 
ally act upon the ebonite. Mr. Bronson, 
in reply, said this had been thought of, but 
no effect had been detected. 

R. W. Boyle presented a paper entitled 
“The Absorption of Radioactive Emana- 
tions by Cocoanut Charcoal.” This re- 
viewed briefly Dewar’s work and described 
an examination of three kinds of charcoal : 
wood, animal and cocoanut. Different 
sizes of particles were studied, and, also, 
the effect of temperature. The cocoanut 
charcoal shows the greatest absorption, 
and the large particles absorb the more 
rapidly. At the temperature of solid car- 
bon-dioxide the absorption is very great, 
but decreases with a rise in temperature, 
but there is some absorption even at 300 
degrees centigrade. It was found that the 
upper layer of the charcoal is the most 
active, a thick layer of fine charcoal being 
practically no more absorptive than a 
thinner layer. The experiments showed 
plainly that the emanations behave just as 
an ordinary gas would, except that they 
decay. The work was mainly done with 
thorium emanation. 

Dr. F. A. Wolff presented a paper on 
“New Observations of the Temperature 
Coefficient of Weston Standard Cells.” 
This gave the results of studies of 200 
cells made by different physicists, the tem- 
peratures varying from zero to forty de- 
grees - centigrade, measurements being 
made every five degrees, with both rising 
and falling temperatures, so as to complete 
the cycle. Each cell was maintained at 
the temperature at which the measure- 
ment was to be made for about forty-eight 
hours before this was done. It was found 
that the usually accepted equation, giving 
the electromotive force in terms of the 
temperatures, was not satisfactory, and 
that it was necessary to add a third term. 
The corrected equation is as follows: E; = 
Eso — 40 (t — 20) — 0.94 (t — 20)? + 
0.009 (£ — 20)*%. With this equation all 
cells give a value of thethird term agree- 
ing within ten percent. -The electromotive 
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force of the cells is a maximum between 
zero and five degrees centigrade. This is 
also the temperature at which cadmium 
sulphate has a maximum solubility, while 
the zero-temperature-coefficient cells are 
made from a solution saturated at four 
degrees centigrade. It was found that the 
cells exhibited a slight hysteresis effect, 
the values for potential being higher with 
a rising temperature than when it is fall- 
ing. The former values are also closer to 
the normal than the latter. 


Dr. H. S. Carhart said that no doubt’ 


the hysteresis effect was due to a failure 
to crystallize. This depends upon the 
size of the crystals and the ability of the 
dissolved salts to diffuse throughout the 
cell. It is a question what is the best size 
of crystals to be used when making cells. 
Dr. Carhart has found that cells made 
with chemically precipitated mercurous 
sulphate give more constant results than 
those using the electrolytic salt. Refer- 
ring to a question about the lag of the 
thermometer, Dr. Wolff said that the cells 
were placed under oil during the tests and 
no difference in temperature from that 
indicated could be detected. This hys- 
teresis effect is of minor importance in 
cells which can be maintained at a con- 
stant temperature, but as the effect was 
found to be most noticeable in abnormal 
cells, it may be useful in detecting these 
cells. The trouble, he thinks, lies in the 
mercurous sulphate, and, contrary to Dr. 
Carhart, the electrolytic salts have given 
him the most satisfactory results. 

A paper by J. W. Wilkinson, entitled 
“Mercury Cathodes in Nitric Acid Solu- 
tion,’ was presented in abstract by Dr. 
Bancroft. This described the work done 
to check some early experiments which 
had seemingly shown that the action tak- 
ing place between copper and nitric acid, 
when a current was passed through the 
solution, was different from that when 
purely chemical action took place. An 
examination of the conditions showed that 
they had not been the same in the two 
cases, and that when similar conditions 
were secured. identical results were ob- 
tained, thus indicating that there is no 
difference between chemical and electro- 
lytic action. 
` J. F. McElroy gave a brief review of 
the early work of Joseph Henry while he 
was instructor in the Boys’ Academy, at 
Albany. During this time he constructed 
the first powerful electromagnet and also 
transmitted signals, hy means of an elec- 
tric current, through a wire over 1,000 
feet long. This is believed to be the first 
electric, telegraph. During this work 
Henry realized the necessity of winding a 
large number of turns upon his electro- 
magnets and of placing his cells in series 
in order to produce the best results. While 
working with one of his magnets during 
this time he noticed when he pulled the 
armature awav from the magnet that he 
got a kick on the galvanometer. This was 
before Faraday noticed the electromag- 
netic induction of current. 

Dr. Carhart pointed out the striking 
fact that this work of Henry’s was done 
not very long ago. He liked to think of 
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Henry’s experiment as the first electric 
transmission of power on record. He then 
sketched briefly the action of the In- 
ternational Electrical Congress when 
“Henry” was adopted as the name of the 
standard of inductance. An interesting 
feature of this was that the proposal was 
made by Mascart, a Frenchman; it was 
seconded by an Englishman, and the def- 
inition finally accepted was given by Fer- 
raris, an Italian. 

The morning. session was then ad- 
journed. 

THURSDAY AFTERNOON, 

The annual business meeting of the so- 
ciety was called to order Thursday after- 
noon, at 2:10, by President Burgess. The 
report of the board of directors was pre- 
sented by Secretary Richards. This 
showed that the present membership is 
715; the society has a very substantial 
balance to its credit, and back volumes 
to the value of about $10,000. It has 
been decided to hold the fall mecting 
during the month of October next, in 
New York city. . 

The president then stated that Director 
S. W. Stratton, from the Bureau of 
Standards, Washington, had requested 
the society to appoint a committee to con- 
fer with similar committees from the 
American Institute of Electrical Engi- 
neers and the American Physical Society, 
regarding recommendations to be made to 
the coming International Electrical Con- 
gress, The most important matter to he 
taken up is the adoption of fundamental 
standards and assigning them numerical 
values. He called upon Dr. F. A. Wolff 
to explain the matter more fully. Dr. 
Wolff reviewed briefly what had been done 
and pointed out the advisability of adopt- 
ing only two of the three units—the volt, 
the ampere and the ohm—as fundamental, 
the third to be derived from these by 
Ohm’s law. He said practically every 
one is agreed that the ohm shall be one 
of the two fundamental units, but the 
question now is whether to adopt the volt 
or the ampere as the other. The English 
and German physicists are in favor of 
the ampere; on the other hand, the 
Bureau of Standards think it would he 
more advisable to adopt the volt and de- 
rive the ampere. Dr. Wolff then discussed 
these two units, comparing their relative 
reproducibility, conereteness and accuracy 
of reproduction, and concluded that the 
advantages lie with the standard cell as 
against the conlombmeter. 

President Burgess said that the board of 
directors had nominated the following 
committee for the purpose suggested: 
Carl Hering, J. W. Richards, Edward 
Weston and H. T. Barnes. This action 
was confirmed by the society. 

A letter was then read hv the secretary 
from the Pacifice Coast Borax Company, 


offering a prize of $500 for the most satis- 


factory method of preparing ferro-boron 
from borate of lime. The company will 
furnish the borate of lime free. The offer 
was accepted by the society and the board 
of directors was requested to draw up the 
terms of the competition. 
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The secretary announced the result of 
the recent election, which was as follows: 

President—E. G. Acheson, 

Vice-presidents—C. P. Townsend, C. A. 
Doremus, W. R. Whitney. 

Managers—F. A. J. FitzGerald, A. V. 
Isakovics, S. A. Tucker. 

Treasurer—-P. G. Salom. 

Secretary—J. W. Richards. 

Dr. A. T. Lincoln suggested that a 
second grade of membership should be 
formed so that students might obtain the 
benefits of the society without the expense 
of full membership. This matter was re- 
ferred to the board of directors. 

President Burgess then delivered the 
annual presidential address, the subject 
being, “The Corrosion of Iron from the 
Electrochemical Standpoint.” He pointed 
out the great practical importance of the 
depreciation of engineering structures. 
The rate of decay of iron is hardly realized 
by the public; in fact, this is a very 
variable quantity. It may be as little as 
one per cent, or as high as twenty per 
cent. When the values at all approach 
the latter figure, the importance of the 
subject is evident. Corrosion may be 
taken as a generic term, covering many 
diseases, and there is an insistent demand 
for a further study of this decay. Re- 
cently it has been contended that the rust- 
ing away of iron, when exposed to the 
action of the earthen air, is electrochem- 
ical. The corrosion of underground struc- 
tures had formerly taken place but slowly, 
but more recent experience has shown that 
disastrous effects may result. It is thought 
to be the province of the electrochemist to 
determine what is the cause. An elec- 
trical current passing out of an iron 
structure into a solution will eat it away. 
Under certain conditions, a current enter- 
ing iron also corrodes it; so that a mefe 
reversal of the current flowing through the 
structure will not prevent its corrosion 
from currents furnished from outside 
sources. It is also a question how far the 
use of alternating currents, instead of 
direct currents, will prevent this trouble. 

Another kind of corrosion may take 
place—that which is really galvanic action 
caused by impurities in the iron which 
act with the neighboring iron to produce 
local currents. Carbon particles in iron 
would probably cause electrolytic action, 
irrespective of the size of these particles. 
Micro-photographs of iron and stecl were 
shown, indicating the non-uniformity of 
these materials and suggesting the pos- 
sibility of local action. The work of Dr. 
Walker seemed to show that such action 
did really take place. 

Professor Burgess then gave some most 
interesting results of experiments which 
he had conducted to see if the influence 
of strain on iron would affect its corrod- 
ibility. This had been suggested by the 
old problem of what became of the kinetic 
energy of the spring which was wound up 
and then dissolved in acid. It scemed 
likely that the energy thus stored up 
should have some effect upon the rate 0 
reaction. Some experiments by C. Ham- 
huechem, in which attempts had been made 
to| measure( the change of electromotive 
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force with the change in stress upon the 
material, were described. These seemed 
to indicate that the electromotive force did 
increase with the stress. Such an effect 
should increase the electrochemical activ- 
itv of the strained iron. Walker had found 
that this effect is very low if the stress 
upon the iron is less than the elastic limit. 
lt is difficult to measure these effects, as 
when the electromotive force is measured, 
it is always that of the more electro- 
positive material. Hambuechen’s results 
seemed to indicate potential differences 
higher than values which had been calcu- 
lated. A number of photographs were 
shown of test rods and samples which 
had been stressed,, turned to a uniform 
diameter and then etched. Rods exposed 
to a simple tensile strain corroded 
rapidly along the strained surface in 
lines parallel to the axis of the test 
piece. When submitted to a tortional 
stress and treated in the same way, 
the strained surface again corroded, 
and the lines of the etching followed the 
twist given to the metal. In all these 
cases the metal had been stressed above 
the elastic limit. Punched boiler plates 
showed a somewhat similar effect, the 
metal corroding more rapidly around the 
opening and in geometrical curved lines 
from this point. The punchings also 
showed rapid corrosion along the edges 
where the metal had been strained most 
severely. Tempered stecl corroded along 
lines which seemed to indicate that the 
surface of the metal was under strain. 
When such a sample was annealed, re- 
polished, and then corroded, the regular 
markings again appeared. One tempered 
sample, after being slightly corroded, 
cracked; apparently because the surface 
had been removed. 

Professor Burgess discussed the action 
of difference of temperature in setting up 
electromotive forces in structures, such as 
locomotive boilers, and showed how a dif- 
ference of potential between the lower 
laver of boiler tubes and the bottom of 
the shell might be expected, thus agreeing 
with experience, which has shown that it 
is this layer of tubes that suffers most 
severely. He also showed that there 
should be a tendency for an electromotive 
force to be set up in the end plates 
around the tubes, an action which, as is 
well known, does take place. The effect 
of steam pressure was investigated, and 
it was found that the electromotive force 
increased with the pressure, but these elec- 
tromotive forces, with repeated experi- 
ments on the sample, decreased. It is 
thought that this probably was due to the 
removal of oxygen from the water. When 
the latter was saturated with carbon di- 
oxide, it was found that the electromotive 
force set up was much less. He concluded, 
therefore, that the presence of carbon- 
dioxide in feed-water is not a disadvan- 
tage. In fact, if sodium carbonate, a 
common constituent of boiler compounds, 
he introduced into the feed-water in proper 
proportion, the electromotive force may be 
reduced to zero, or even reversed. 

The discussion was opened by E. G. 
Acheson, who said that iron submerged 
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in water containing deflocculated graphite 
does not rust, but if removed to other 
water, rusting takes place. More recent 
work seemed to indicate that when this 
graphite is rubbed into a ground shaft, 
it acquires some ability to resist corrosion. 

Mr. McElroy described some experi- 
ments in which plates of iron had been 
drilled with a various number of holes. 
Ife found that the conductibility of the 
iron, allowing for the metal removed, had 
been affected. 

Dr. Wolff pointed out that the shape of 
the path, as well as the average cross- 
section, would affect the resistance of the 
sample. 

Dr. Bancroft said that measurements 
of electromotive force do not determine 
what the total action will be, as the elec- 
tromotive force is merely characteristic of 
the surface film. 

Dr. Carhart reviewed briefly some in- 
teresting cases of electrolytic corrosion. 
Usually it is found that a comparatively 
small hole is pierced through the iron, 
seeming to indicate that the action is 
voltaic. Moreover, vertical poles fre- 
quently suffer greatly, which would hardly 
be the case if the corrosion was due to 
stray currents. He also suggested that 
the thermoelectric effeet, as indicated in 
the Helmholtz equation, should not he 
overlooked. Tn the usual electrolytic sur- 
veys of underground conducting svstems, 
a great many factors such as this are over- 
looked, so that the actual results are value- 
less. A communication from Dr. J. W. 
Richards was read, in which it was pointed 
out that electrodes which are not in 
equilibrium will not give constant results. 

E. Blough presented a paper on “Indus- 
trial Applications of Aluminum.” This 
described the various forms in which me- 
tallic aluminum, or allovs of aluminum 
(the latter used for making castings), 
are now obtainable. 

R. H. Gaines presented a paper discuss- 
ing the “Electrochemical Corrosion of the 
Rochester Stee] Conduit.” The first por- 
tion of this was laid in 1893, and was 
coated with asphalt. In six or seven vears 
leaks were found in the pipe. which in- 
creased in number yearly. When this oc- 
curred, the pipe was repaired and covered 
with an anti-corrosive paint. [Last vear 
part of this pipe was uncovered and he 
was allowed to inspect it. He found four- 
fifths of the plates in good condition, and 
the remaining one-fifth pitted and cor- 
roded. (It hag been said that the inside 
of the pipe was but slightly corroded.) 


“All the leaks seemed to be from corrosion 


on the outside. No foreign currents were 
detected in this pipe. He concluded that 
the effect is due to local conditions and to 
defective coatings, and that the conditions 
favor this decay and outside currents 
would merely tend to aggravate it. 

Mr. Hering said that although no cur- 
rents had heen observed flowing in the 
pipes, this did not exclude electrolytic 
effects, as a very small current concen- 
trated at one point would, in a short time, 
produce disastrous results. 

This led to a brief discussion on 
proper ways of measuring currents) an 
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pipes, in which Messrs. McElroy, C. H. 
Sharp, Hering, H. N. Potter and H. S. 
Carhart took part. 

A paper on “Copper Anodes in Chloride 
Solutions,” by Paul Dushman, was pre- 
sented in abstract. This showed that cop- 
per may go into solution both as a cu- 
prous and cupric salt, depending upon the 
conditions. ‘ 

The session was then adjourned. 

THURSDAY EVENING. 

Thursday evening the society met at the 
Ten Eyck Hotel to hear a lecture by Dr. 
W. D. Bancroft on “The Electrochemistry 
of Light.” Rumford and Bunsen held 
that light acts exactly as heat, and to a 
large extent this seems to be true. Never- 
theless, light may produce chemical reac- 
tions not directly producible by heating. 
This was shown experimentally by prepar- 
ing a solution which was first heated with- 
out any effect being produced, but when 
exposed to the light from a burning mag- 
nesium ribbon, a white precipitate was 
formed. Moreover, if light and heat be- 
haved in the same way, one would expect 
the red rays, which represent the more 
energy, to be more active chemically than 
those from the other end of the spectrum, 
while, as a matter of fact, the violet rays 
are more actinic. The question then is 
raised, what generalization is possible? 
Up to this time none that has been made 
holds universally. Grothus formulated the 
first two laws of photo-chemistry. The 
first of these is that only the light which 
is absorbed can bring about chemical 
action. The second is: “A ray of light 
is analogous to a lincar voltaic cell.” The 
meaning of the second law is not clear, 
but evidently he had some idea of the 
similarity between electrochemical and 
photochemical action. 

There are two effects which may gener- 
ally be observed, due to light. One is that 
caused by the heat of the radiation, and 
the other that due to the chemical energy, 
which, through the action of the light, pro- 
duces decomposition. Hence, anything 
facilitating decomposition, such, for ex- 
ample, as a depolarizer in an electrolytic 
cell, would simulate the effect of light. 

An early experiment of Grothus was de- 
seribed, in which it was shown that a 
certain solution exposed to the rays of the 
sun in the open air turned red in the after- 
noon; during the night it became clear 
again; in the morning it was again red- 
dened; but at mid-day, when the sunlight 
fell directly into the vessel without pass- 
ing through the glass walls. it was again 
clear. The explanation of this is that the 
solution was reduced by the sunlight after 
the latter fell upon it, except when the 
sunlight entered through the layer exposed 
to the air. When this occurred the oxv- 
gen of the air at that point acted as a 
depolarizer, and the solution was oxidized 
and rendered colorless. Thig was proved 
by sending a ray of sunlight up through 
the bottom of the vessel, allowing it to 
pass out of the solution up through the 
surface in contact with the air. 

Dr. Bancroft then described a goodly 
number of experiments which had been 
arranged to show that the action produced 
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by light could be produced electrolytically, 
and by properly arranging the conditions 
this result invariably followed. This 
seemed to indicate the similarity of photo- 
chemical and electrochemical action. The 
lecturer also showed a number of photo- 
graphic papers which had been acted upon 
by passing current through them from a 
metallic plate. When developing the 
papers, an image was produced which was 
exactly similar to a photograph, though, 
of course, without-any relief. 

As the lecture was open to discussion, 
Dr. Leo Baekeland said that without doubt 
the most important chemical effect of 
which we are aware is due to the action 
of light. This is the action by which the 
chlorophyl of plants absorbs carbon-di- 
oxide from the air. Up to the present 
time we have no method of finding out 
what is the effect of the light. Chemical 
analysis fails utterly to indicate any 
change whatever in the sensitive materials 
after exposure, and the only means by 
which this effect can be produced is by 
treating them with some reducing agent. 
Here is an exceedingly important field for 
investigation, but one presenting very 
great difficulties. The magnitude of the 
difficulties may be appreciated if one tries 
to imagine how chemical research could 
be carried on if we were without sight. 
He also referred to a very important case 
in which a large amount of photographic 
paper had been spoiled through minute 
particles of metal which had been taken 
up by the paper from the calendering 
rolls. Each little speck produced a black 
ring surrounding it, rendering the paper 
useless. 

The lecture was followed by the reading 
of a paper by E. R. Taylor on “Water 
Power in the Adirondacks and Forest 
Preservation.” Mr. Taylor called atten- 
tion to the enormous importance of pre- 
serving the forests, but said that mere 
preservation of the forests will not begin 
to solve the problem of preserving the 
water powers and avoiding floods. Photo- 
graphs were shown representing bad floods 
which occurred as early as 1857. The cor- 
rect solution involves not only care of the 
forests, but the construction of ample 
storage lakes. In this way floods will be 
avoided, power will be made available 
throughout the entire year, and control of 
the flow of water will improve the naviga- 
tion of the rivers. He said that the water 
powers of New York state, if properly pro- 
tected and developed, represent a ect 
value than the coal fields of Pennsylvania. 
It has been estimated by the State Water 
Storage Commission that the water power 
of the state is sufficient to produce an an- 
nual profit of $18,000,000, equivalent to 
the net profits from agriculture in the 
‘state. 

The evening scssion was ther adjourned. 

FRIDAY MORNING. 

Friday morning the session was called 
to order at ten o’clock in the chemical 
lecture room of Union University, to 
which point the members had been carried 
by special cars. The session was opened 
by a lecture delivered by Dr. C. P. Stein- 
metz on “Kinetic Molecular Energy.” 
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The lecturer said that the fundamental 
laws of thermodynamics, which are of 
vital importance, are expressed in forms 
which are difficult to understand, so that 
it would be a good plan if they could be 
stated in a way which would give a con- 
ception of the principles of thermody- 
namics. Heat energy may be assumed to 
be irregular molecular, or atomic motion. 
Assuming the molecules to be constituted 
of matter, each must have a certain mo- 
tion which is the result of the action of 
all surrounding molecules. They may be 
accelerated or retarded, and may oscillate, 
or revolve about one another in certain 
orbits. Considering first a solid body, the 
heat energy is low and hence the motion 
of the particles is slight. As the tem- 
perature is increased, the paths become 
longer, but the average path of the mole- 
cules is constant; the solid, therefore, has 
size and shape. A rise in the tempera- 
ture increases the path of the molecules 
until the tendency for them to move is 
greater than the forces tending to hold 
them in a fixed position. The liquid con- 
dition is that in which the velocity just 
carries the molecules against the opposing 
forces. They are still moving in an en- 
closed orbit, so that a liquid has size. 
If the temperature be raised still higher, 
the speed of the molecules increases still 
more, and the point is finally reached 
when this is sufficient to carry them out 
of the influence of the neighboring mole- 
cules. The substance then loses its liquid 
form and becomes a gas, and the molecules 
travel in open orbits. All of these con- 
ditions are found in the study of the solar 
system. The planets are traveling around 
the sun in fixed orbits, while many of the 
comets move in open orbits. Here we 
have the effect of the motion of the various 
bodies counteracted by the forces of grav- 
ity acting between it. It was pointed out 
that these bodies are caused to travel in 
their various orbits without ever coming 
into actual contact. Hence it is not neces- 
sary to believe that there is an actual 
clashing of atoms or molecules in any 
substance. As one approaches the other 
they swing around one another and start 
off in their respective directions. Energy 
may be transferred thus from one to the 
other without any contact. 

Following this line of reasoning it 
would seem that it must occasionally hap- 
pen that a particle will some time or other 
approach the bounding surface of the solid 
or liquid at a velocity which will carry it 
beyond the influence of the rest of the 
body. Hence it follows that all solid and 
liquid bodies must evaporate. 

Dr. Steinmetz, also, showed how double 
molecules, such as are apparently found 
in gases, may be formed by two or more 
molecules coming close enough together to 
revolve one about the other. Considering 
more specifically the laws of gases, from 
the line of reasoning just followed, it is 
evident that the pressure exerted by a 
gas is proportional to the number of 
molecules, to the mass of each molecule 
and to the square of the velocity, or, in 
other words, upon the momentum of the 
particles and their number. Moreover, 
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since the temperature is a function of the 
energy of the particles, this will also be 
proportional to their mass and square of 
the velocity. It follows from this that 
pressure and temperature are directly pro- 
portional, and that the volume is inversely 
proportional to the pressure, and the prod- 
uct of pressure and volume will be equal 
to a constant multiplied by the absolute 
temperature. These are recognized as the 
laws of gases which are here deduced with 
no other assumption than that the mole- 
cules have an irregular motion due to in- 
ternal forces. By the same line of reason- 
ing Avogadro’s law may be deduced. 
When a particle strikes a moving boundary 
it loses in velocity by twice the velocity 
of the boundary. Applying this principle 
to the expansion of the gases, it follows 
that when they are allowed to expand, in 
other words, when the boundaries move, 
the temperature must fall. 

Dr. Steinmetz showed also how a com- 
plex molecule could be split up by the 
action of another molecule. This would 
exert its attraction more strongly on the 
nearest one of the combination, tending 
to increase its velocity the more, and if 
the effect was sufficiently great it would 
separate the two, just as the sun is known 
to disperse meteor swarms as they pass 
around it. He showed how the constants 
for monatomic, diatomic and triatomic 
atoms would be calculated from the reason- 
ing just laid down, and the values thus 
deduced agree well with those determined 
experimentally. He concluded that all the 
laws of gases may be therefore deduced 
directly by applying the laws of motion 
and the law of probabilities. 

The lecture was followed by a paper by 
Professor J. W. Richards on “The Heat 
of Vaporization of Metals and Other Sub- 
stances.” From a study of a large amount 
of data it has been found that the latent 
heat of vaporization is about twenty-three 
times the absolute boiling temperature. 
Hence, if this temperature be known, the 
latent heat of vaporization may be calcu- 
lated. However, the metallurgist wishes 
to know, also, the total heat of vaporiza- 
tion, and he had found that this is very 
closely thirty-three times the absolute tem- 
perature. This law, as far as he has ap 
plied it, checks up satisfactorily. 

A paper by A. B. Marvin, Jr., on “Elec- 
trochemical Patents,” was then read by 
the author. This discussed the origin of 
the patent law of this country, descr! 
its gradual development, and showed how 
the Patent Office, due to an insufficient 
staff, is constantly falling behind. This 
condition, also, results in a hasty search, 
so that not infrequently patents are al- 
lowed which are not really good. 

L. C. Raegener, in discussing this paper, 
said that during thirty years of practice, 
in which he had won many suits for his 
clients, he had not yet found a single 10- 
stance in which the judgment awarde 
recompensed the inventor. He believes 
that the laws need revising more than the 
Patent Office. Under the present condi- 
tions the country is to all intents and pur- 
posés divided into nine countries so far 
as the patent-law; is-concerned, as there 
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are nine circuit courts, no one of which is 
at all affected or influenced by a decision 
made in another. A suit won before the 
Circuit Court of New York has no effect 
whatever before the court in Chicago. 

Dr. H. N. Potter pointed out the dif- 
ference in patent practice in Germany. 
There the first man to apply for a patent 
usually gets it, and the protection which 
is given is better. Replying to this, Dr. 
Steinmetz said that in this country it had 
been thought better to protect the inventor 
rather than the patentee. 

Mr. Marvin, closing the discussion, 
called attention to the bill now pending 
before Congress, and said that the German 
office has a staff three times as large as 
that in this country and grants fewer 
patents. Naturally, patents obtained in 
this way should be strong. 

E. E. F. Creighton read a paper en- 
titled. “The Electrical Testing of Iron 
During Annealing.” ‘This described a 
methed of studying the effect of anneal- 
ing in which the sample to be studied was 
made the secondary of a transformer, the 
currents thus produced in it causing the 
heating. The apparatus seemed to give 
good results and in this way he had 
studied the effect of different gases present 
during the annealing process. This 
seemed to be important. Ammonia was 
bad, although nitrogen seemed to be inert 
and hydrogen beneficial. 

Dr. Steinmetz pointed out that electro- 
lytically refined iron does not scem alwavs 
to be pure, as it is not always soft. It is 
deposited from an ammonia solution. 

Professor Burgess said that chemical 
analysis of iron refined in this way showed 
the presence of nitrogen. 

A paper by J. Meyer on “Power for 
Electrochemical Industries” was read in 
abstract. This called attention to the im- 
portance of cheap power for the electro- 
chemical industries and the desirability 
of bringing these into closer relations with 
the power companies. However, what is 
most needed is some use for power which 
will fill out the load-curve, and a con- 
stant demand for twenty-four hours will 
not accomplish this. Special inducements 
will be offered only if the demand acts 
as a load balancer. 

The following two papers were then 
read by title: “Robert Hare’s Electric 
Furnace,” by Dr. C. A. Doremus, and 
“The Direct Synthesis of Hvydrocyanic 
Acid,” by E. W. Smith and R. S. Hutton. 
The former describes the furnace made by 
Robert Hare, the inventor of the oxy- 
hydrogen blowpipe, in the early part of 
the last century; the latter describes a 
method by which hvydrocvanic acid is 
formed when carbon is heated by an elec- 
tric current and hydrogen and nitrogen 
are passed over it. 

The session was then adjourned. 

SATURDAY MORNING. 
Saturday morning the meeting was 
called to order at 9.30 in the chemical 
lecture room of the Rensselaer Polytechnic 
Institute, at Trov. The first paper to he 
presented was “The Alloying of Iron and 
Calcium,” which was submitted by A. 
Hirsch and J. Ashton. This was abstracted 
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by President Burgess. When studying the 
rarer earths, iron and calcium have been 
found together. It has been stated that 
iron and calcium do not alloy, and direct 
attempts to produce such an alloy have 
not been successful. From the fact just 
mentioned it seemed the rarer earths 
might in some way bring about such an 
alloy. Attempts to do this have been en- 
tirely successful, as alloys of various pro- 
portions of iron and calcium were secured. 
The physical properties of these were de- 
scribed. The research was simply of 
scientific interest as the alloys corrode, 
are usually brittle, of poor mechanical 
properties, and have no practical value. 

- A paper on “The Preparation of Cal- 
cium Alloys or Aluminothermic Work,” 
by O. P. Watts and J. M. Breckenridge, 
was read by the former. Due to the 
severe conditions necessary to prepare 
these alloys, they are difficult to obtain. 
Refractory materials for the crucible are 
hard to get. However, alloys with boron, 
titanium, tantalum, magnesium and sili- 
con have been secured. The difficulty is 
to prevent the volatilization of the calcium 
at the temperatures necessary to melt the 
other metals. Alloys of calcium with 
aluminum, magnesium and silicon have 
been obtained containing as much as 
seventy per cent of calcium. These are 
alloys either of calcium and one other 
metal, or calcium with two, and even 
three, of the other metals mentioned. All 
of these allovs decompose water; thev are 
brittle, so that they are easily ground up; 
thev give violent reactions when used as 
reducing agents, except the one contain- 
ing aluminum. This is probably due to 
the low boiling points of the metals. 
These allovs cost from sixty cents to 
$1.50 a pound for the materials only. 

Professor Richards suggested that in- 
stead of the term “aluminothermic,” 
“metallothermic” should be used to cover 
the general process, as aluminum may not 
take part in the reaction. 

Carl Hering, in a paper entitled “Di- 
rect Currents in Electrolytes Without 
Electrodes,” described a number of 
methods by which direct currents might 
be set up by means of unipolar induction. 
No experiments have been made. The 
question was raised whether any elec- 
trochemical action would take place or 
there would be any change in concentra- 
tion of the solutions or whether the solu- 
tion would conduct as a metal. 

A paper by J. W. Turrentine, entitled 
“Reversed Electrolysis,” was presented in 
abstract by Dr. Bancroft. This discussed 
certain electrochemical reactions in which 
abnormal results seemed to take place. 
Gold, for example, may be deposited on 
the anode. These reactions were all ex- 
plained by secondary chemical reactions 
going on in the cell. 

Dr. J. W. Brown read a paper on “The 
Use of Drv Batteries for Ignition Serv- 
ice.” Tn this use these batteries now com- 
pete with storage batteries and magnetos. 
The most trouble the manufacturers ex- 
perience is due to improper use. When 
ordinary ignition coils are employed five 
or ten times as many sparks may be pro- 
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duced as are necessary. This is a needless 
waste of energy, for if the first spark is 
intense enough to explode the mixture, 
the others are useless, and if it will not, 
the others will not either. On the other 
hand, there are some ignition devices on 
the market which produce a single spark 
at the proper moment with, of course, 
much less drain upon the batteries. He 
urged the use of large batteries or a good 
number in parallel, as the life and effi- 
ciency of the battery is greatly increased 
by a reduced rate of use. 

President Burgess said that few people 
to-day realize the importance of the dry- 
hattery business. A rough computation 
led him to estimate the total output of 
dry cells in this country at 30,000,000 a 
year. At the present time the manufac- 
turers seem to aim at a high current out- 
put at a sacrifice of good qualities. 

Replying, Dr. Brown said that the ex- 
cuse for this is that while the average use 
of the batterics is slight, the momentary 
current is fairly large—of the order of 
five amperes—and the cells must be able 
to deliver this current. 

W. S. Rowland presented a paper on 
“Electrolytic Corrosion of Aluminum 
Bronze.” The corrosive effects of electric 
current on various bronzes in various solu- 
tions was tested, and the results of this 
research were given. 

Dr. A. T. Lincoln, in a paper on 
“Further Researches on the Electrolytic 
Corrosion of the Bronzes,” explained the 
results of experiments with these alloys 
in artificial sea water. They corroded 
readily, and it was found that a solution 
of pure sodium chloride produced as much 
effect as the sea water. 

A paper by E. F. Kern, on “The Elec- 
trolytic Refining of Iron,” was read in 
abstract by Dr. Bancroft. This reviewed 
the work which had been done, and said 
his own investigations led him to believe 
that the chloride solutions are the best for 
this purpose. 

Dr. Richards, discussing the paper, 
pointed out the opportunity which he be- 
lieves now exists for a commercial iron- 
refining plant. High prices are now paid 
for special brands of steel, and the manu- 
facturers of these would welcome a supply 
of pure iron, the price of the latter being 
of little moment. 

Professor Burgess pointed out that the 
cost of the process is low; that there are 
satisfactory processes now available which 
are not hampered by patents; but before 
going into it prolonged tests should be 
made. After a short time, the solution 
goes bad, and is apt to give trouble. 

H. T. Barnes and G. W. Shearer pre- 
sented a paper entitled “The Nature of 
the Surface Film formed on Aluminum 
and Magnesium, and the Aluminum- 
Magnesium Cell.” Their investigations 
agree with the results previously pub- 
lished, as there seemed to be an oxide 
coating formed on the surface of the 
anode. 

Dr. W. R. Whitnev, referring to this 
paper, asked if anv one could give some 
information respecting’ the practical value 
of such | rectifiers. His experience with 
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them had not been altogether satisfactory. 
Theoretically, they are beautiful devices, 
but, practically, they give trouble. 

Professor Burgess said that in such 
cells the anode corrodes, and the electro- 
lyte changes, so that after a while the 
rectifier fails. 

The following papers were read by 
title: “Conduction in Electrolytes,” by 
L. Kahlenberg; “The Conversion of Iron 
Pyrites, FeS*, into a Magnetic Form,” by 
0. L. Kowalke. 

This closed the technical meeting of the 
society, and a resolution was then adopted 
unanimously thanking the General Elec- 
tric Company, Union University, Rens- 
selaer Polytechnic Institute, Hudson River 
Water Power Company, the West Vir- 
ginia Paper Company, the Hargreaves- 
Bird Company, Watervlict Arsenal, the 
local committee and others who had of- 
fered courtesies to the visiting members. 

President-elect B. G. Acheson was then 
introduced, and in a few words he begged 
the support of the members of the society 
during the coming year. 

The meeting was then adjourned. 

The social features of the meeting con- 
sisted of a lunch tendered to the society 
by the General Electric Company in its 
restaurant, Friday afternoon, followed by 
an inspection of its magnificent establish- 
ment, at Schenectady; an informal dinner 
at the Hotel Ten Eyck, Friday evening, 
and a lunch at the Rensselaer Inn, Troy, 
Saturday afternoon. After the lunch 
many points of interest in and near Troy, 
such as the Mechanicsville plant of the 
Hudson River Power Company, the Dun- 
can Paper Mill of the West Virginia 
Paper Company and the Watervliet 
Arsenal, were visited. 

—__—_-@-—__—_ 
Convention of the Missouri 
Electric Light, Gas and 
Street Railway Associa- 


tion. 

The annual convention of the Missouri 

Electric Light, Gas and Street Railway 
Association was held on April 23, 24 and 
25 at the Marquette Hotel, St. Louis, Mo. 
W. A. Layman delivered the address of 
welcome, the response being made by Dr. 
J. D. Porterfield, president of the associa- 
tion. 
The following papers were read: “Eco- 
nomical and Secondary Distribution,” by 
Hugo Wurdack, of St. Louis; “Recording 
Wattmeters,” by R. C. Lanphier, Spring- 
field, Ill. ; “High-Efficiency Lamps,” E. H. 
Haughton, Chicago, Ill.; “Incandescent 
Lamp Development,” G. S. Osborn, Harri- 
son, N. J.; “Central Station System and 
Records,” Horace W. Beck, St. Louis; 
“Popularizing the Use of Electricity,” E. 
L. Callahan, Chicago; “Alternating-Cur- 
rent Motors,” W. Robbins, St. Louis. 

The following officers were elected for 
the ensuing year: 

President—W. B. Hays, manager Pop- 
lar Bluff Lighting Company, Poplar Bluff. 

Secretary—Claude L. Clary, manager 
Sikeston Electric Light and Power Com- 
pany, Sikeston. 
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New York Electrical Society. 

The 276th meeting of the New York 
Electrical Society was held in the Engi- 
necring Societies Building, Wednesday 
evening, April 29. W. N. Dickenson, JT., 
manager foreign department Otis Ele- 
vator Company, lectured on “Modern 
Progress in Elevator Practice.” 

The lecture was arranged with a view to 
illustrating the pronounced tendency 
toward the operation of elevators from 
electric circuits, the degree of perfection 
which has been attained in direct-current 
elevators, and the outlook for the duplica- 
tion on alternating-current circuits of all 
classes of service now possible on direct- 
current circuits. 

With an introduction read from manu- 
script, something over 120 photos were 
shown on the screen. It was evident that 
the lecture had been logically arranged to 
bring out the points as outlined, but the 
abundance of matter discussed in the early 
part of the discourse prevented the in- 
tended full treatment of the alternating- 
current section, in, which branch of the 
subject the main part of the audience was 
manifestly interested. 

The society is endeavoring to have the 
matter prepared in such form that it may 
he published. It is to be hoped that this 
will be done. 

After establishing the fact that any cele- 
vator service yet demanded is now possible 
with direct-current machines, it was shown 
that similar service, except that required 
for the high office buildings in the direct- 
current section of the large cities could 
be accomplished with multi-phase alternat- 
ing-current machines, simple and neat in 
appearance and presumably satisfactory in 
operation. With a load of 2,500 pounds 
250 feet per minute was the highest-speed 
installation mentioned, but it was indi- 
cated that higher speeds could even now 
he taken care of by complicating the con- 
trol, and there is, of course, no limit with 
respect to load at low speeds. 

In single-phase operation it 
seem that machines now installed have 
been confined to the smaller sizes, but the 
photos of single-phase controllers showed 
quite as simple apparatus as for multi- 
phase control. 

a eee ee 
For Governmental Control of 
Wireless Telegraphy. 

President Roosevelt sent to the Senate 
on April 25 the reports of the War and 
Navy departments and the Department of 
Commerce and Labor on the international 
wireless telegraph convention, signed at 
Berlin, November 3, 1906. All three de- 


would 
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partments recognize the necessity for some 
rules governing the exchange of aerial 
messages. The need is urgent for the 
reason that there are now in the United 
States ninety-seven wireless shore stations, 
Of these, forty are operated by the Navy, 
sixteen by the Army, and forty-one by 
private parties. A deal is now under con- 
sideration by Congress providing for 
rigid governmental control of wireless com- 
munication, and fixing penalties for pri- 
vate persons who interfere with govern- 
ment messages or indulge in false mes- 


sages. 
— ope 


Technical Publicity Associa- 
tion. 

The Technical Publicity Association at 
its annual meeting, April 30, 1908, elected 
the following officers to serve during the 
ensuing year: 

President—C. S. Redfield, advertising 
manager Yale & Towne Manufacturing 
Company, New York. 

First vice-president—Rodman Gilder, 
publicity manager Crocker-Wheeler Com- 
pany, Ampere, N. J. 

Second vice-president—C. N. Manfred, 
manager advertising department H. W. 
Johns-Manville Company, New York. 

Secretary—H. H. Kress, publicity de- 
partment A. S. Cameron Steam Pump 
Works, New York. 

Treasurer—H. M. Davis, advertising 
manager Sprague Electric Company, New 
York. 

Members of executive committec—F. H. 
Gale, charge of advertising, General Elec- 
tric Company, Schenectady, N. Y., and 
C. W. Beaver, special representative Yale 
& Towne Manufacturing Company, New 
York. 

Twenty new members have joined the 
association since the last annual meeting. 

—__<@—=—__—_- 
Opening of Brooklyn Subway 
Extension. 


The Interborough Rapid Transit Com- 
pany opened the extension of the Brooklyn 
spur of the subway from Borough Hall to 
Flatbush and Atlantic avenues on Friday, 
May 1. A celebration was held at the 
Baptist Temple, Brooklyn, N. Y., William 
R. Willcox, chairman of the Public Service 
Commission for the First District, presid- 
ing. Among the speakers were ex-Mayor 
Seth Low, August Belmont, Borough 
President Bird S. Coler, Dr. St. Clair 
McKelway, and the Rev. Dr. Nehemiah 
Boynton. In the evening @ parade of 
military and civic organizations and a 
banquet at the Union League Club con- 
cluded the-celebration. 
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The Edison Medal. 

Charles L. Clarke, chairman of the 
Edison Medal Committee of the American 
Institute of Electrical Engineers, has 
made the following announcement: 

“An important change has been made 
in the conditions under which the Edison 
Medal is hereafter to be awarded. 

“The Edison Medal was founded upon 
the initiative of an organization, known 
as the Edison Medal Association, com- 
posed of old associates and friends of Mr. 
Edison, who subscribed a trust fund for 
that purpose, under an indenture, dated 
February 11, 1904, and entitled ‘Deed 
of Gift Creating the Edison Medal’; 
whereby the Institute engaged annually 
to award the medal ‘to such qualified 
student as shall have submitted to the In- 
stitute the best thesis on record 
of research on theoretical or applied elec- 
tricity or magnetism.’ 

“No student whatsoever having entered 
in competition for the medal, although 
wide publicity had been given to the pro- 
visions of the deed by means of appro- 
priate notices, repeatedly sent broadcast 
to institutions of learning where electrical 
engineering is taught, the Institute became 
convinced that: (1) the foundation had 
practically been demonstrated to be a dead 
letter; (2) the conditions of award under 
the deed did not properly meet existing 
circumstances; (3) or insure a general 
competition by students representing any 
substantial number of the qualified insti- 
tutions of learning; (4) criticism of the 
Edison Medal foundation had become gen- 
eral on the ground that it was unusual to 
award gold medals in the manner pro- 
vided to young students at the beginning 
of their carcers; (5) the terms of the 
deed ought to be changed so as to place 
the award of a medal in the name of Edi- 
son on a plane comparable to the award 
of the John Fritz Medal, the Bessemer 
Medal, the Rumford Medal, and others of 
equal renown, whose recipients have been 
the foremost scientists, philosophers and 
engineers of their time, and (6) the 
award ought to be made to bear a distinct 
relation to achievement in the clectrical 
field. 

“Thereupon, the Edison Medal Com- 
mittee of the Institute was directed, in 
the spring of 1907, if possible to obtain 
such change in the deed as to make the 
award dependent upon ‘meritorious 
achievement’ in the electrical field. 

“Owing, however, to the legal require- 
ment of obtaining the assent of the twen- 
ty-four surviving, and widely scattered, 
members of the executive committee of 
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the Edison Medal Association to the 
change, and their signatures and seals to 
a deed embodying the same, it was not 
until March 26 of*the present year that 
the change was finally consummated, in 
a new deed, entitled ‘Amended and Sub- 
stitute Deed of Gift Creating the Edison 
Medal.’ 

“By the terms of the new deed the 
Edison Medal is no longer open to com- 
petition, but it is to be awarded ‘for 
“Meritorious Achievement” in Electrical 
Science or Electrical Engineering or the 
Electrical Arts,” thus placing the award 
on the high plane where the Institute and 
the Edison Medal Association deem it 
properly belongs. The award is limited to 
a resident of the United States and its 
dependencies or of the Dominion of 


Canada.” 
——__--@—______ 


Lecture Before the Schenec- 
tady Section of the Ameri- 
can Institute of Electrical 
Engineers. 

H. M. Wilson, chief engineer of the 
Technologic Branch of the United States 
Geological Survey, gave an exceptionally 
instructive and interesting lecture before 
the Schenectady section of the American 
Institute of Electrical Engineers, on 
April 17, on the subject of “Conservation 
of Natural Resources and Some Fuel 
Problems.” The logical conclusions 
drawn from the statistics as to different 
resources and the rate of their consump- 
tion, demonstrated clearly that unless 
something is done for their conservation 
they will be exhausted in comparatively 
few years. Without taking into considera- 
tion the reproduction of timber, a very 
conservative estimate is that twenty years 
will see the destruction of nearly all of it 
at the present rate of utilization, At the 
present rate of increase in the consump- 
tion of iron, 200 years will see the ex- 
haustion of it, and the same figures apply 
to the coal supply. Concrete and rein- 
forced concrete seem to be the most en- 
couraging substitutes for timber, while 
various methods for utilizing low-grade 
coals and lignites will aid in conserving 
the coal supply. These low-grade coals 
give a high efficiency when used in the gas 
producer, and when briquetted they form 
a very good fuel for domestic and power 
purposes. The fact that about fifty per 
cent of the coal is wasted in mining was 
brought out; also the work of this branch 
of the Government in finding a way to 
coke the different coals in the West, where 
a large quantity of coke is required for 
smelting purposes, by washing the coal. 
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The possibilities of alcohol as a fuel were 
also mentioned. Alcohol, being produced 
from vegetable substances, is not depend- 
ent on any fixed supply, as is gasolene or 
petroleum, and tests have demonstrated 
that, under the right conditions, as much 
power may be obtained from alcohol as 
from gasolene, gallon for gallon. Many 
interesting facts regarding mine explo- 
sions, etc., were brought out. 

— 0 
Typesetting by Wireless 
Telegraphy. 

A newspaper despatch from London, 
England, states that Hans Knudsen, a 
Danish inventor, has announced that he 
has perfected an apparatus by which type- 
setting machines in New York can be op- 
erated from London by.means of a wire- 
less telegraph system. The despatch is 

quoted as follows: 

“I shall publicly demonstrate my new 
wireless typesetting invention within a 
few weeks,” said Mr. Knudsen. “I have 
already had the first machine constructed, 
and it has proved successful, setting 3,000 
words an hour at a distance just as if the 
operator were working the machine.” 

In the course of his demonstration of 
wireless photography at the Hotel Cecil, 
Mr. Knudsen sent photographs of the 
king, queen, and kaiser from one room 
through the wall into another, without 
wires, the pictures proving recognizable. 

“I claim I can send pictures wherever 
Marconi can send messages,” said Mr. 
Knudsen. “Within a short time I shall 
be sending pictures of criminals and finger 
prints from England to New York.” 

— 0 
For a Montreal Holding 
Company. 

It is understood that negotiations are 
under way with a view to organizing a 
holding company to take over the Mon- 
treal Street Railwav and the Montreal 
Light, Heat and Power Company. The 
leading interests of the Montreal Strect 
Railway have approved the general out- 
line of the project, but it is not known 
yet whether it will be put through. 

At a meeting of the directors of the 
Montreal Light, Heat and Power Com- 
pany, M. P. Davis was added to the board, 
succeeding the late Lieutenant-Colonel F. 
C. Henshaw. Mr. Davis is president of 


the Cornwall Paper Manufacturing Com- 
pany, Limited, and has large interests 
throughout Canada. The board of direct- 
ors now stands as follows: H. S: Holt, 
president; W. McLea Walbank, Rodolphe 
Forget, Sir H. Montague Allan, C. R. 
Hosmer, Hon. H. B. Rainville and M. P. 
Davis. 
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The Iowa Electrical Associa- 
tion. 

At the annual meeting of the Iowa Elec- 
trical Association, held at Des Moines, 
Iowa, April 22 and 23, the following offi- 
cers were elected for the ensuing year: 

President—L. D. Mathes, Dubuque. 

Vice-president—O. E. Brownell, Lake 
City. 

Secrctary—W. N. Keiser, Des Moines. 

Treasurer—W. A. Mall, Belle Plaine. 

Executive committee—The officers and 
Thomas Sloss, Cedar Rapids; F. L. White, 
Traer, and J. F. Porter, Davenport. 

The meeting was very largely attended, 
over 300 electrical men being present. 
The sessions were well attended, and a 
number of very fine papers were read. 

Mr. Mathes, the president-elect, is one 
of the most popular men in the central 
station field, and is an active and efficient 
worker in the organization. He has had 
a wide business and technical training, 
and for the last five years has been general 
manager of the Union Electric Company, 
of Dubuque. He was born in Memphis, 
Tenn., thirty-six years ago, and was edu- 
cated at the University of Tennessee. His 
practical electrical experience has been 
gained by working up through the various 
positions in electric light and railway 
operation, and through a connection of a 
number of years with manufacturing com- 
panies. 

The re-elected secretary, Mr. Keiser, has 
made a fine record for the association, and 
it does well to recognize his efficiency by 
continuing him in office. He is engineer 
of the Des Moines Edison Light Company. 
His work in Des Moines began with the 
General Electric Company in 1900, 
when he became connected with the 
underground and central station work. 
He has held his present position for the 
last five years. He was born at Logans- 
port, Ind., and is a graduate of the elec- 
trical course of Purdue University, La- 
favette, Ind. 

In his presidential address, George S. 
Carson, of Iowa City, referred to the gen- 
eral agitation against corporations in gen- 
eral. The present attitude of the people 
is wrong entirely, and he hoped for some 
solution of the matter which would show 
the injustice of this attitude and would 
allow money invested in corporations the 
same consideration as if invested else- 
where. Unless this were done the service 
of these corporations would be crippled 
and they would become inefficient. He 
thought that the large interests of the 
present day could not be financed by one 
man; that it requires the wealth of hun- 
dreds, and even thousands, to successfully 
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carry on the business of some of our large 
companies. This capital may be repre- 
sented in bonds, which are not only held 
here, but in many parts of the world, and 
also in stocks, which are likewise dis- 
tributed among all classes. Because stock 
is controlled by some one interest it should 
not be condemned. It could not be other- 
wise and be successful. There is a natural 
law which will limit the size of corpora- 
tions. When they become too large for 
contro] by one mind, disintegration will 
soon follow. Some of them to-day are so 
large that the head officers are breaking 
down under the responsibility they must 
carry. This can not last always, and he 
predicted that contraction will follow. He 
could not, however, give up the idea that, 
in the end, justice would be done, and if 
not, the courts could still be relied upon, 
and a square deal would be given to all. 
In the matter of the tungsten incan- 
descent lamp he thought that the central 


station had a more encouraging outlook 


for future increases in business. By its 
higher efficiency the central station man 
should be able to displace even gasolene 
competition, with which many of the 
smaller companies have had to deal. 

One of the most interesting papers pre- 
sented was by Errett L. Callahan, of the 
Chicago office of the General Electric Com- 
pany. This was entitled “Popularizing 
the Use of Electricity.” Mr. Callahan 
showed that the field for profitable resi- 
dence business for daylight heating and 
cooking was almost unlimited. There was 
a great need for special solicitors, and the 
value of demonstrating to a new customer 
the advantages of a new device should not 
be overlooked. Attractive show rooms 
were also necessary. 

Another important paper was entitled 
“Tact and System,” and was presented by 
John W. Ferguson, of the Commonwealth 
Edison Company, Chicago, Ill. This sub- 
ject to central station managers is one of 
the utmost importance. The companies 
should show by their methods of operating 
that they recognize the limitations as well 
as the privileges invested in their franchise 
rights, They should show by their acts 
their realization of the fact that these 
rights have been granted by the people, 
and that the latter have at all times the 
right to demand an account of their 
stewardship; that the company’s duties, 
well and courteously performed, will dis- 
arm criticism, while these duties neg- 
lected or discourteously performed will 
bring disgrace to the managers and dis- 
aster to the financial interests the manage- 
ment is chosen to defend. 

A very important link in the systematic 
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conduct of business is the handling of 
mail. Letters should be very carefully in. 
vestigated, and such methods adopted as 
will assure them prompt and careful atten- 
tion both before and after the final trans- 
action of the business called for in them. 
They should be carefully safeguarded, and 
the business having been transacted the 
letters should be filed away in such a 
manner as to be of easy access. Copies 
of answers to letters should always be at- 
tached to the letters when they are sent 
to the files. The method adopted by the 
contract department of the Common- 
wealth Edison Company is that all letters 
coming to the department are filed under 
the name of the agent. A notice is sent 
to the agent advising him that such a 
letter is on file. He may see the letter by 
going to the file and reading it, but under 
no circumstances is he permitted to re- 
move the letter itself from the file. His 
Teport on the letter should be in writing, 
and should he not make a report within 
a reasonable time, a supplemental notice 
is sent in. This letter is followed up in 
case of further delinquency until the 
matter is closed. The letter is then re- 
moved from the department file and, with 
all the reports, sent to the general file, 
from which it can afterward be removed 
only upon written request and the signing 
of a receipt by the party authorized to 
remove it temporarily. 

There is a limit to the ability and ver- 
satility of every man, beyond which he can 
not go. The limitation of the one-man 
company is spelled in the limitation of the 
man. The active head of the organization 
must be the moving force of that organiza- 
tion. He should surround himself with 
men capable not only of seeing that the 
duties of the departments over which they 
preside are properly performed, but to 
quickly note and fearlessly recommend 
such changes as they deem for the best 
interests of the general business. These 
men should form a kind of cabinet, and 
should, from time to time, be brought 
conference to make reports as to progres 
and to devise ways and means. The 
methods of the various employés will, u 
most cases, be found to be in line with 
the methods of the head of the depart- 
ment.. Never losing sight of his duty to 
the company, though at times the ful- 
filling of that duty may cause temporal! 
displeasure to the customer, it is always 
possible to so perform the duty that the 
minimum amount of dissatisfaction shall 
result, and this should be the object of 
the head of each and every department of 
every” company. | The perfunctory Pr 
formance’ of duty never produces prefer- 


alms 


ne 
H 


May 9, 1908 


ment. Every employé should be ambi- 
tious to improve his position in his com- 
pany. To secure this advancement he 
should not be content merely to do his 
duty, but should strive to do it better than 
any one else could perform the same duty. 
Mueh good or harm may be done the com- 
pany in the minds of the public by those 
with whom the public may never come in 
personal contact. The introduction of the 
telephone in business has been at once a 
great blessing and a great curse. To the 
acquisition of the telephone is attributable 
much of the development of business pos- 
sibilities. Unfortunately, the misuse or 
careless use of the telephone is responsible 
for a great deal of ill-feeling exhibited 
by the public toward public service cor- 
porations. It is one of the peculiar weak- 
nesses of human nature that we are more 
or less prone to adopt at times an acri- 
monious or peremptory tone on the tele- 
phone which we would not dream of em- 
ploying if dealing with the customer 
personally. This is particularly true of 
the junior clerk or office boy. 

Important as are the relations of the 
office employés with the consumer, a great 
deal more important is the relation to the 
customer of the contract agent, the in- 
spector, the collector, the meter man and 
the repair man. Too much thought can 
not be given to the address and character 
of these employés, for upon them rest the 
opinions which the customer largely forms 
of the company in general. 

The surest way to make agents do their 
work is to show them that their efforts 
are appreciated, For this purpose man- 
agers should be careful in their promo- 
tions and rewards, and in daily dealings 
care should be taken to avoid slight or 
haphazard criticisms of any of their pro- 
ceedings. Praise should be right not only 
in substance, but should be put upon the 
right foundation. 

The department dealing with com- 
plaints from customers calls for a display 
of tact of the highest order. The cus- 
tomer appearing before the representative 
of the claim department is, from the very 
fact that he is there, almost always in a 
state of antagonism to the company. If 
he comes honestly to complain he feels that 
he has suffered an injury. He feels that, 
Intentionally or unintentionally, the com- 
pany has done him harm; that he has been 
asked to pay for that which he has not 
recelved; and, worse than all, he comes 
with the premonition that, dealing with a 
corporation, he is to receive no considera- 
tion, and that he must fight his battle to 
the bitter end. The claim man therefore 
should be one who will instinctively at 


ELECTRICAL REVIEW 


once be able to judge the character and 
temperament of those with whom he has 
to deal. In the majority of cases it is a 
mistake to try to convince the claimant of 
the correctness of his bill at the first in- 
terview. Rather, his complaint should be 
carefully and respectfully listened to, and 
then he should be informed that a thor- 
ough investigation will be made. When 
this investigation has been made, the claim 
man should look well into the conditions 
and satisfy himself that, having once 
taken a position based upon an investiga- 
tion, his ground shall be so sure that no 
evidence can afterward be brought to cause 
him to withdraw therefrom. Should the 
result of his investigation show that an 
error has been made in reading the meter 
or in figuring the bill, or in any other 
way, he should at once hasten to apprise 
the customer of this fact, stating to him 
the rebate to which he might be entitled, 
and make the customer feel that the com- 
pany is grateful to him for giving it an 
opportunity to rectify the wrong. Where 
the result of the investigation shows that 
the readings are correct and that no in- 
justice has been done to the customer, the 
claim man should, as far as possible, seek 
a personal interview, in which he may ex- 
plain to the customer why the bill appears 
to be right, and in which he may receive 
from the customer information tending to 
show the justice of the company’s position. 

The economical operation of a 200-kilo- 
watt station was the subject of a short 
address by Austin Burt, of Waterloo. The 
matter of improving the load-factor is one 
of the most important considerations of 
economical operation. The plant must be 
able to meet the peak load, and where the 
maximum load is high and the average 
load low, the load-factor is low, and there 
is poor economy. The station should strive 
to control the consumer, which can be 


done by raising the load-factor by the ad- - 


dition of off-peak new devices. During 
February and March Mr. Burt had raised 
the load-factor to forty-eight per cent, due 
to a reduced peak. A small and large unit 
in a station are better than one still larger 
unit. A great aid in increasing the load- 
factor is a curve-drawing wattmeter. 

A very excellent paper was read by F. 
W. Willcox, of Harrison, N. J., on “In- 
candescent Lamp Development.” An ab- 
stract of this paper appears elsewhere in 
this issue. 

The paper by L. D. Mathes, of Du- 
buque, brought forward a number of ex- 
cellent suggestions, and was thoroughly 
discussed. This paper was published in 
full in the issue of the ELECTRICAL RE- 
view for May 2. 

The next convention of the association 
will be held at Cedar Rapids, beginning 
the third Wednesday in April, 1909. 
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A $6&00,000,000 Electric Line 
Barred from the Mails. 

The St. Louis (Mo.) Star of April 23 
states that the St. Paul, Minneapolis & 
Seattle Railway Company, incorporated in 
South Dakota, with a capital of $500,- 
000,000, for the purpose of constructing a 
third-rail electric railway from St. Paul, 


Minn., to Seattle, Wash., was, on April 23, 


debarred from the mails by a fraud order. 
The statement continues as follows: 

“Three other corporations, the Co-Op- 
erative Construction Company, with $100,- 
000 capital; the Great Northwestern Fis- 
cal Agency, and the Northern Invest- 
ment Bureau, each with the same officers 
as the railroad company, were included 
in the fraud order. All of the companies 
had offices in the New York Life build- 
ing, St. Paul. 

“The public was told that this right of 
way was surveyed, but the inspector says 
the promoters admitted that the only sur- 
veying that had been done was a seventeen- 
mile walk toward the Northwest, under- 
taken by an engineer of St. Paul. The 
literature of the railway company, as de- 
scribed by the fraud order, contained 
promises of from $3,000,000 to $3,500,- 
000 profit, declared that electric trains 
would make the distance between the two 
cities in only thirty hours, and stated that 
an electric line at Grand Forks, N. D., 
had been purchased. 

“When these promises had been well 
circulated, the post-office inspector states, 
a bogus contract was made with the Co- 
Operative Construction Company. Then 
the Great Northwestern Fiscal Agency 
and the Northern Investment Bureau were 
organized, and through them stock in both 
the railway and construction companies 
was offered on the market.” 


———_—__ =o _____ 


Interruption to Marconi 
System. 

For the first time since the inaugura- 
tion of transatlantic service by the Mar- 
coni system, last October, a serious inter- 
ruption has taken place. This came about 
through the sudden snapping of some of 
the aerial wires at the Glace Bay receiving 
station during a heavy storm on Wednes- 
day, April 22. The broken wires were 
at the top of a slim 250-foot mast, wliich 
was covered with ice and sleet, and it wa- 
not possible, due to the bad weather con- 
ditions, to make repairs at once. The ac- 
cident would be trifling during good 
weather. It is stated that plans have been 
made to render impossible similar inter. 
ruptions)in“the future. 
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HANDLING FARES ON INTERURBAN 
RAILWAYS.' 


BY P. P. CRAFTS. 


Probably the question of proper collec- 
tion, registration, and auditing of inter- 
urban fares has received more attention 
from interurban managers than any other 
individual item in connection with their 
work. i 

It is fully as important to safeguard the 
receipts against loss through careless and 
inefficient methods of handling and ac- 
counting and the peculations of the dis- 
honest employé and passenger, as to prop- 
erly account for the operating expenses, 
if not more so. 

Too many of us look upon the monev 
obtained from traffic as so much cash re- 
ceived, and do not give sufficient thought 
to analyzing and preventing the small 
leaks, which taken individually may h: 
very small, but collectively amount to a 
good round sum per annum. Such money 
is earned, but not collected nor accounted 
for. 

For instance, a three-car road operat- 
ing twelve trips per car per day of eight- 
cen hours, and losing only ten cents per 
trip, will in one year be short $1,314. 
One half this amount expended in clerk 
hire or in proper ticket forms might be 
the means of saving such a loss. 

On the other hand, some managers sur- 
round the handling and accounting of 
fares with so many safeguards that their 
expenses are enormous in proportion to 
the benefits derived. 

The question, therefore, resolves itself 
down to “What is the simplest system of 
accounting and tickets which, with the 
least expense, will transfer the greatest 
percentage of money due from traffic to 
the treasury of the company ?” 

The answer is not nearly as simple as 


perhaps it may seem, because local condi- - 


tions of traffic, number of stops, terminal 
arrangements, ete., must govern the sys- 
tem finally adopted. 

A road whose stops are far apart and 
which carries mostly through traffic, 1. e., 
from one terminal to the other, may suc- 
cessfully adopt a system of collection and 
registration which would utterly fail of its 
purpose on a road whose stops were fre- 
quent and the local or short riding heavy. 
In other words, the fares lost from not 
being collected, on the latter line, because 
of a very accurate but cumbersome system 
of fare collection and registration, would 
be greater than the losses which might be 
sustained by the use of a somewhat less 
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"1 Paper read before the Iowa Street and Interurban 
Railway Association, Des Moines, April 24. 
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accurate- system permitting quicker work 
on the part of the conductor. 

This assertion, it must be admitted, is 
a very strong one, but the writer has, for 
several months past, operated two inter- 
urbans, one of which presents the former 
condition, and one the latter. The oppor- 
tunity to study both conditions has there- 
fore been an excellent one and the experi- 
ence gained of sufficient value to make the 
above statement. 

A number of so-called standard sys- 
tems have been devised from time to time, 
some of which have been guaranteed by 
the originators to cure all evils in the line 
of fare collection, ete., but local condi. 
tions were not given sufficient considera- 
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few miles and recorded on ordinary regie- 
ters. 

Various other systems are in use, but 
the above described will be found on the 
greater majority of the electric lines in 
this country. 

Probably all the different forms of the 
duplex check, under that and other names, 
have been called to the attention of all 
interurban managers, therefore I will not 
take the time to describe them in this 
paper, but the variety of combinations of 
their use are worthy of description and 
discussion. The general combinations 
are: 

A.—One form of duplex check for one- 
way fares, with and without registers. 
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1.—Southbound single ip cuples check, sold on southbound cars at regular rates only. Conductor gives 
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patel half to passenger, re 
und round trip regular rate dup 
retaining plain going stub. Return stub honored onl 


ng pes half. 2.—Southbound round trip regular rate duplex check. 3.—North- 
ex check, sold on southbound cars. Cond 
on northbound cars. 4.—Northbound single trip regular 


uctor gives panel half to passenge’, 


rate duplex check. 5.—Northbound round trip special rate duplex check, handled in same manner 48 repuy 
rate round trip duplex check. Only sold for special rates. 6.—Southbound round trip special rate duplex check. 


tion, with the result that some of these 
systems have been adopted by some roads 
and some by others, but none of them 
has been sufficiently universal to be ap- 
plied to all conditions. 

The most universally used systems at 
present are as follows: 

First—The duplex check used in vari- 
ous forms and in various manners. 

Second—A combination of the duplex 
check, sold only on cars, and tickets sold 
only in stations. 
- Third—The use of registers upon 
which can be recorded the various classes 
of fares collected. 

Fourth—The zone system of fare col- 
lection by which fares are collected every 


B.—One form of duplex check for both 
single and round trip fares, with and with- 
out registers. 

C.—Two forms of duplex checks, 
for single, and one for round trip fares, 1n 
either direction, with and without reg* 
ters. 

D.—Four forms of duplex check, one 
for single and one for round trip fare 
in one direction; one for single and one 
for round trip fares in the opposite 
direction. 

E.—In addition to any of the above 
combinations forms for special reduced 
rates, generally used on certain days only. 

With any form of the duplex check 8 
very careful record must be maintain 
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of the checks issued to the conductors, and 
the number reported daily by them as 
used, and the checks turned in by all con- 
ductors whether issued by the man turning 
in or by some other man. 

One of the most valuable assistants in 
checking the issuing and collecting of 
checks is a comprehensive trip sheet which 
will not require that the conductor be a 
bookkeeper, but upon which he can prop- 
erly classify the fares collected in an in- 
telligent manner. In that connection 
some roads allow each conductor to use 
one trip sheet for the entire day, while 
others require a trip sheet to be turned 
in at the end of each swing or at the end 
of each trip. The necessity of either of 
the latter arrangements varies with condi- 
tions, but in general and for reasons only 
too obvious to all managers, it is desirable 
to have trip sheets made up and handed 
in at the end of each round trip. Tickets 
collected should also be handed in with 
the trip sheets upon which they have been 
recorded. 

To illustrate the point brought out 
earlier in this paper, the writer will de- 
scribe the system of fare collection and ac- 
counting in use upon each of the roads 
which he has managed for some time past, 
namely, the Iowa & Illinois Railway and 
the Joplin & Pittsburg Railway, the for- 
mer illustrating the first and the latter 
the second class mentioned. 

On the Iowa & Illinois Railway a com- 
bination system is used consisting of du- 
plex checks sold only on cars, card tickets 
and mileage books sold at the terminal of- 
fices, together with special rate duplex 
checks sold on cars and special rate tickets 
sold in offices mentioned, the latter only 
for special rate days and for special car 
parties, 

Of the regular rate tickets issued there 
are four forms of duplex checks, sold 
only on cars, one single trip and one round 
trip form for each direction. Four forms 
of terminal office tickets are also sold, one 
single trip and one round trip form for 
each terminal. 
in addition a color scheme is also car- 
ried out, all tickets having colored panels 
printed on them. ‘Tickets which can be 
collected on southbound cars bear blue 
panels and those collected on northbound 
bear red panels. 

It is, therefore, necessary for conduc- 
tors to change their pads of tickets at the 
end of each half trip and in order that 
they may have a sufficient supply on hand 
for all emergencies each conductor is pro- 
vided with a small tin box, having a 
Proper lock, in which he can keep all 
tickets not actually in use. 
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Round trip tickets are so arranged that 
the return coupon bears the proper color 
of panel for the return trip. The con- 
ductor of a southbound car sells a round 
trip ticket having a red panel on the re- 
turn coupon, retaining the plain going 
coupon. ‘The same color scheme applies to 
office tickets sold at terminals. 

Regular rate tickets are never sold at a 
reduced rate, a special form being pro- 
vided for that purpose. These special rate 
tickets are easily distinguished from the 
regular rate tickets both by form and color. 
Therefore, if conductors receive orders 
to sell at reduced rate between any two 
points they must use the special rate form 
of check. Inasmuch as the terminal offices 
only sell reduced rate tickets between ter- 
mini, or between either terminal and the 
I. & I. Park, only two forms of special 
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7.—Standard form of 500-mile book sold at offices, 

ood in either direction until used or expires by time 
imit This book may be signed by three persons and 
is then good for one or all. &.—Southbound round trip 
regular rate office ticket. 9.—Southbound single trip 
regular rate office ticket. 10.—Northbound round trip 
special office ticket, handled in same manner as regular 
rate round trip office ticket. Only sold for special rates. 


rate tickets are sold at each of the offices 
mentioned. 

Special rates are never made for a ride 
in one direction only, being made only for 
round trips. 

In addition to a fairly comprehensive 
system of tickets, conductors must close 
trip sheets and turn in same, together with 
all tickets collected at the end of each 
round trip. This, of course, materially 
increases the work of auditing tickets, but 
it decreases the possibility of the double 
use of ticket stubs, against which the com- 
pany is again partially protected by the 
consecutive numbering of each form of 


ticket, which also includes a letter desig>\c 
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nating whether the ticket is southbound 
or northbound.” ` 

We alsu make use of a register, but its 
purpose is not to register the amounts of 
fare paid by passengers nor to check the 
number of passengers on the car at any 
one time, except when going into or go- . 


ing out of the city of Davenport. This is 


done to comply with the terms of a ter- 
minal contract with the Tri-City Railway 
Company. 

A daily check is kept on all tickets of 
different classes sold by each conductor 
and by each terminal office. When a con- 
ductor receives a pad of tickets he is 
charged with it by the beginning number. 
After checking through his trip sheets 
from the beginning to the end of his run, 
to ascertain whether or not the numbers of 
all tickets sold check with the closing 
number as reported at the end of the day, 
the closing number is entered on the ticket 
ledger and this number is, of course, the 
opening number for the following day. 
This same method is carried out in ac- 
counting for tickets sold by the terminal 
offices. When transferring tickets from 
the stock room to the distribution drawer, 
care is taken that consecutive numbers 
are transferred and in no case are pads 
of tickets bearing anything but the proper 
numbers allowed to be issued to the con- 
ductors or to the office. 

We find it a very easy matter to check 
irregularities or losses on the part of con- 
ductors or agents and to trace out any 
tickets presented for redemption. It is 
very surprising to some person demanding 
a return of his fare on some excuse, when, 
after asking a few questions we ascertain 
that perhaps the party had picked up a 
receipt in a car leaving Clinton at 5.30 
P. M., Which receipt was left in the same 


car by some party riding on its 2.30 P. M. 


trip. 

When the road was first started we had 
a large number of these demands, but it is 
now a rare thing to have a demand for a 
return of fare except in cases where peo- 
ple buying round trip tickets have been 
unable to use them, in which case we im- 
mediately return the difference between 
the regular trip fare and the round trip 
fare paid. 

The system of using colored panels so 
materially reduces the chance of the dou- 
ble use of receipt stubs that we have never 
been able so far to find any evidence of 
such double use. This can be very readily 
seen when it is explained that after once 
selling a duplex check from one station 
it is impossible for the receipt stub to be 
again used~from the same station, be- 


cause the conductor’s‘stulis recorded and 
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turned in before he again passes that sta- 
tion in the same direction. Furthermore, 
each conductor, knowing that the serial 
numbers of all tickets issued to him are 
recorded, is extremely careful about sell- 
ing any which do not bear the proper num- 
ber. 

The above, of course, applies wholly to 
single trip duplex checks,'for all office 
tickets are collected by conductor, leaving 
no receipts in the hands of passengers, 
and all parts of round trip duplex checks 
remaining with passengers are valuable 
to the latter. The only chance of material 
loss is in connection with the single trip 
duplex checks which are, therefore, very 
carefully surrounded by a number of safe- 
guards. 

We do not attempt to keep a very ac- 
curate account of the business derived at 
the various flag stations along the line, 
preferring to divide it between through 
and local business. From these records 
it is very easy to ascertain whether or 
not the traffic from one particular point 
is falling off or increasing materially. 
We are very careful, however, to separate 
northbound from southbound traffic, in 
order that we may ascertain whether or 
not the line is being used as a connect- 
ing link by traveling men, in one general 
direction. | 

Under the contract with the Tri-City 
Railway Company it is necessary for us to 
report the number of passengers going 
in and coming out of the city, the num- 
ber of transfers issued and received. 
Proper spaces are provided on trip sheets 
for filling out these reports, same being 
carefully transferred to a record sheet 
and reported monthly to the terminal com- 
pany. 

Having described to you the system in 
use on a road whose stops average one 
about every three miles, I will now illus- 
trate that such a system is not at all 
practicable for a road whose stops aver- 
age about one for each half mile, by de- 
scribing the system in use on the Joplin 
& Pittsburg Railway. 

This road operates through a num- 
ber of small mining towns radiat- 
ing from Pittsburg, Kansas. The 
local traffic between the various towns and 
the morning and night traffic between 
the homes of the miners and their work 
is extremely heavy. To better illustrate 
the amount of local riding, I will state 
that the average fare per revenue passen- 
ger on this road is approximately seven 
and one-half cents in a maximum fare 
of thirty-five cents, without round trips or 
special rates, whereas on the Iowa & Illi- 
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nois Railway the average fare per revenue 
passenger is thirty-two cents in a maxi- 
mum fare of seventy cents, besides round 
trips, mileages and special rates, the last 
being frequently given. 

The situation on the Joplin & Pitts- 
burg Railway was studied very carefully, 
and it was soon ascertained that the use 


‘of a very comprehensive ticket system 


would defeat its purpose, because so many 
fares would be missed owing to the ex- 
tremely large number of local passengers 
handled. 

A system of registration by which all 
classes of fares could be rung up and re- 
corded was finally adopted, hat checks be- 
ing issued to designate passengers travel- 
ing between the principal stations. This 


pamere shee 
IOWA @& ILLINOIS 


Ht 


MN 


i 


n eel 


A 


j 


HUKMI 


. 
e. 
s 


£ 
F 


inl 


- 


2 ERR EERES 


| 


Vol. .52—No. 19 


It is also very hard, when using this 
system, to check conductors who are in- 
clined to be dishonest, for unless the 
checker can actually see the amount paid 
it is difficult for him to state positively 
that the conductor has rung short. 

The peculation of the dishonest conduc- 
tor is, of course, limited to a certain ex- 
tent, because he must keep a very accurate 
account of the number and amount of 
fares rung short, or his check with the 
register will be incorrect to such an extent 
that he lays himself open to suspicion at 
the office. He can determine in advance 
just how much he will take up on each trip 
and unless he becomes greedy enough to 
take a large amount or is caught by an in- 
spector, he can make some pocket money. 
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system, however, has its disadvantages, 
because the conductor is comparatively 
free to ring up any amount of fare re- 
gardless of what he collects. 

This may seem like a very bold state- 
ment, but the writer has made a special 
study to ascertain whether or not pas- 
sengers pay any particular attention to 
the registration of fares, and he is satis- 
fied that a majority pay no attention to 
it whatever. Even should they notice the 
ringing of the bell, if is very unlikely 
that they would pay any attention to the 
actual amount indicated on the face of 
the register. The average conductor also 
realizes this inattention on the part of the 
passengers, and it is, therefore, an easy 
matter for one so inclined to pick up 
enough daily, as I have heard it whispered 
around strect corners, for lunches, cigars 
and drinks. l 


The system of hat checks, recently de- 
signed by Mr. Picrce of the East St. Louis 
& Suburban, obviates that trouble to a 
certain extent, but it again introduces a 
considerable loss of time in the collection 
of fares. NE 

One method which would partially over- 
come the difficulty referred to would be to 
use an ordinary fare register, registering 
by five-cent fares. If a passenger paid 
25 cents, the register would be rung five 
times. This method, however, destroys 
the means of keeping account of passen- 
gers carried. 

Another partial cure is the zone sy* 
tem, but the writer’s experience with that 
system has been very unsatisfactory. The 
zone system as a’ general proposition 
causes the passengers too much annoyance 
and the earnings of the road must suffer 
in consequence. Some managets claim to 


aie 
re op, 


May 9, 1908 


have overcome the objection to it by col- 
lecting full fare and requiring the con- 
ductor to ring up for each passenger car- 
ried on each zone. Assuming a car car- 
rying over two hundred people in a tri 
of twenty-two miles, the passengers would 
not be able to carry on much conversa- 
tion and would hear very little else than 
the ringing of the fare register. ‘This sys- 
tem, unless used in combination with du- 
plex checks, also prevents an accurate 
accounting of passengers carricd. 

The accounting for fares collected on 
the Joplin & Pittsburg Railway is nat- 
urally a simple matter, there being no 
round trip nor special rates, fares between 
any two points on the road remaining 
the same. It is only necessary to check 
trip sheets with the registers and with 
cash turned in by the conductors. From 
the trip sheets also is obtained the num- 
ber of passengers carried and the car mile- 
age. 

In conclusion I believe it is concede® 
that the use of the duplex checks on roads 
whose short riding traffic is normal is 
practically a success, but a satisfactory 
system has not been discovered for roads 
carrying a large proportion of local traf- 
fic. There is great room for improvement 
in the latter instance. 

One of the most important features in 
connection with any system of fare collec- 
tion and accounting is to keep a careful 
record of tickets issued to conductors and 
offices, to have the conductors turn in fre- 
quently enough to prevent the double use 
of duplex checks and to carefully audit 
the returns of conductors and offices. It 
is extremely important, of course, that 
the latter item shall be followed up efti- 
ciently, otherwise mistakes will occur in 
the auditing department in connection 
with the correcting of conductor’s mis- 
takes, which will not only be embarrass- 
ing but will destroy the efficiency of the 
auditing system. Under no condition 
should the handling of fares and tickets 
he allowed to drag in any department, be- 
cause upon the efficiency of the system of 
accounting for receipts depends the effi- 
ciency of other departments, whose stand- 
ard is set by the former. 

The different forms of tickets in use 
on the Iowa & Illinois Railway, together 
with the accounting forms, are presented 
herewith. 

— 0 
St. Paul Railway to Have 
Telegraph. 

The Chicago, Milwaukee & St. Paul 
Railway on May 4 organized and incor- 
porated at Butte, Mont., the Continental 
Telegraph Company and the Continental 
Express Company, the former capitalized 
at $300,000 and the latter at $100,000. 
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Edison Electric Illuminating 
Company of Brooklyn 


Makes Important Lamp 


Announcement. 

The Edison Electrie Uluminating Com- 
pany of Brooklyn entertained the local 
electrical contractors at its club room in 
the Johnston Building, Brooklyn, N. Y., 
on April 29, and explained to them the 
situation with regard to the tungsten lamp 
and what the company proposed to do. 
The main idea in doing this was to demon- 
strate to the contractors how the advent 
of this lamp makes it possible to secure 
an immense amount of new business hith- 
erto unobtainable, and to give them some 
information and inspiration which would 
send them out full of determination after 
prospective consumers. Over 100 con- 
tractors were present, and they were ad- 
dressed by W. W. Freeman, J. F. Becker, 
Jr., and M. S. Seelman, Jr., advertising 
manager of the company, on the commer- 
cial side of the question, while W. F. 
Wells, of the engineering department, ex- 
plained the physical construction of the 
new lamp and the reasons for its increased 
etliciency. After the meeting a collation 
was served. 

The company has addressed a circular 
to its consumers and to prospective cus- 
tomers, explaining the introduction of the 
metal-filament lamps and emphasizing the 
gain in elliciency of these newer types of 
lamp over the old carbon-filament lamp. 
In connection with the matter of supply- 
ing customers with these lamps, the cir- 
cular makes the following statement: 

“On account of the new methods of 
manufacture of these lamps and the lim- 
ited quantity in which they can be pro- 
duced at present, the prices are necessarily 
high and it is manifestly impossible for 
this company to furnish them upon the 
same basis as the carbon lamps. The pol- 
icy of the company, however, is to furnish 
such special lamps at cost, after allowance 
covering the present cost of the carbon 
lamp furnished without charge to free re- 
newal customers. In this way, the cus- 
tomer will secure all the benefit of the 
economy of the new lamps. 

“The fifty-watt, twenty-five candle- 
power tantalum lamp has been furnished 
to free-renewal custumers of this company 
at an extra charge of thirty-five cents each. 
This lamp, as also the forty-watt tanta- 
lum lamp, will be supplied hereafter, until 
further notice, to free-renewal customers 
at twenty-five cents, subject to the return 
of the burned-out lamps. 

“The following special prices have also 
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been fixed, until further notice, for the 
several types of tungsten lamps to free- 
renewal customers, all subject to the re- 
turn of the burned-out lamps: Forty-watt, 
thirty-two candle-power, $1; sixty-watt, 
forty-eight candle-power, $1.25; 100-watt, 
eighty candle-power, $1.50. 

“To customers who are not entitled to 
free carbon renewals the tantalum and 
tungsten lamps will be supplied at tifteen 
and twenty-five cents respectively in ex- 
cess of the above figures.” 

EE 


Turbine Activities in the Far 
East. 


No less than ten machines, aggregating 
25,000 horse-power, are included in a 
large shipment of Westinghouse turbo- 
electric power equipment from East Pitts- 
burg to the Far East. Most of these ma- 
chines will go to Japan for the equipment 
of railway, lighting and manufacturing 
plants. 

One of the first machines to be put in 
service will be a 1,500-kilowatt turbine 
unit for Manila, to be installed in a sta- 
tion with four other machines of like con- 
struction put into service several years 
ago. Past experience with these machines 
has resulted in the recent extension. It 
will be recalled that this railway system 
was engineered and constructed by the 
American engieering firm of J. G. White 
& Company. 

Hardly second in importance is the 
large turbine station of the Osaka Electric 
Company, Osaka, Japan, now building. 
This will be one of the largest power sta- 
tions in Japanese territory and will con- 
tain for the present 15,000 kilowatts in 
five units. Three of these machines are 
now being shipped from East Pittsburg. 
The remainder will follow as fast as thev 
can be built and tested. The Osaka in- 
stallation is under direct charge of 
Messrs. Takata & Company, of New York 
and Tokio. 

In the strictly manufacturing field 
there are two installations in process of 
erection for the Imperial Steel Works of 
the Japanese Government and the ship- 
vards of the Hakkaido Tanko Steam Ship 
Company. Two 500-kilowatt Westing- 
house-Parsons turbo units will comprise 
an initial installation in each of these 
plants. This gratifying reception of 
American motive-power machinery in the 
Far East, especially Japan, may be re- 
garded as an index of future operations 
where government inspection is exceed- 
ingly rigid and 1s exercised along lines 
much more,detailed; than in this country. 
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CLAIMS—METHODS OF HANDLING 
SAME BY ELECTRIC RAILWAYS.' 


BY ARTHUR W. GROSS. 


Claim departments of electric railway 
companies are conducted along similar 
lines; claims are handled in about the 
same way by all claim agents, each of 
course having some peculiarity of his 
own. It is hard to say which shows the 
best results. At the close of the year we 
observe the footings to ascertain what has 
been accomplished ; not alone to learn the 
amount of money expended and the num- 
ber of claims disposed of, but how much, 
in the way of pending claims and suits, 
is left on our hands to contend with. 

The showing for the past year may look 
good from a dollars-and-cents view, in that 
your figures are less than the previous 
vears, yet, if you were called upon to clean 
the slate—to wipe out all that has accu- 
mulated and which must necessarily be 
taken care of—the finish may be a bad 
one. So I take it there is a well-defined 
course for a claim agent to pursue—not 
only to hold settlements down to a mini- 
mum, but have a thorough and competent 
investigation made of every claim, and, 
furthermore, your constant and earnest 
support and co-operation with the trans- 
portation or operating departments to the 
end that every effort is put forth to pre- 
vent accidents. 

I am not prepared to state that the 
method of handling claims by the Omaha 
& Council Bluffs Street Railway Company 
is better than others. However, with your 
kind forbearance, I will confine myself to 
the workings of the claim department, be- 
ginning with the happening of the acci- 
dent. When the accident is of ordinary 
character reports are made by the train- 
men during that day, upon blanks kept 
at the car-house office, and turned in to 
the foreman, who forwards them to the 
claim department. 

Vertical files are made for each set of 
reports, entered numerically in a record 
book and filed away to correspond in a 
cabinet holding four years’ business, be- 
ing the period of our statute of limitations 
in Nebraska, so that everything is before 
us at all times. 

Our superintendent of transportation 
immediately follows the accident from an 
operating standpoint, for the purpose of 
determining whether the same was caused 
through the carelessness of the conductor 
or motorman, and if so, the delinquent one 
is given a heart-to-heart talk, and it is ex- 
plained to him just where he was negligent 


1 Paper read before the Iowa Street and Interurban 
Railway Association, Des Moines, April 28. 
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and what the result of his negligence was, 
or might have been, and it is impressed 
upon his mind that hurting men, women 
and children is a very serious affair. 

Unless the accident is one of liability, 
or partially so, no investigation is carried 
on until a claim or demand is made. 
Then an investigator will interview the 
witnesses, obtaining written signed state- 
ments from them; also procuring a de- 
tailed statement from the claimant when- 
ever possible. 

In cases of liability, such as collisions, 
derailments, etc., resulting in serious in- 
jury, the trainmen are required to report 
to the claim department. Our policy is 
to get in touch with the injured or mem- 
bers of the family. If his condition is 
such as to permit of making a settlement. 
we attempt to do so at once; always guard- 
ing against the fact, however, of taking a 
release which could be attacked and in- 
validated on the ground of incompetency. 


‘ Where it is deemed inadvisable, or a set- ` 


tlement can not be effected, our efforts are 
directed toward keeping the lawyers out, 
and bringing about an adjustment at the 
first opportune time. 

One of the most successful pieces of 
work accomplished by us, although the 
most unfortunate accident the company 
has ever had, was where two cars came 
in head-on collision; the southbound car 
getting beyond control of the motorman 
while running down a steep grade, leaving 
the track and plowing through the north- 
bound car on the parallel track, killing 
three persons and injuring, more or less 
seriously, forty-eight others. It required 
considerable time and labor to effect set- 
tlements in all of these cases, yet only 
one got away and into the hands of a 
lawyer, and that because the amount 
claimed was unreasonable and we were 
willing to chance a lawsuit. 

We do not employ a regular company 
surgeon, but call upon various doctors 
when desiring examinations, thereby elimi- 
nating, to some extent, the feeling that the 
report or testimony is given with a view 
of unduly aiding or assisting the railway 
company. 

There is very little opposition to our 
obtaining written medical reports, upon 
blanks furnished by us, from attending 
physicians, paying a two-dollar fee there- 
for. 

The claims considered by all as most 
difficult to handle are those where reports 
have not been made by the trainmen, and 
the claim department has no record nor 
knowledge of the accident, except as re- 
ceived through the claimant or his attor- 
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ney. That class of cases requires an end. 
less amount of work before you get re 
sults, if at all. 

We attempt to locate the crew, using 

the time schedule of cars and such other 
facts as have come into our possession. In 
some instances we send tracers to the car- 
houses, setting forth the details of the ac- 
cident and the crews working on certain 
lines. The men are required to answer 
“ves” or “no” opposite their respective 
names. Occasionally we draft separate af- 
fidavits to be signed and sworn to individ- 
ually. Every avenue of information is pen- 
etrated, commencing at the scene of the 
accident and following it up to the injured 
partys home, throughout the neighbor- 
hood in which he lives, and places fre 
quented by him. Where the claim appears 
to be “plugged,” or, rather, has the ear- 
marks of fraud, we will fight to a finish. 
I am glad to say few of these cases come 
under our observation. 
e Let me ask your indulgence for my 
drifting somewhat from the subject mat- 
ter at hand, to say a few words on the 
effort we are making toward the preven- 
tion of accidents. It means so much and 
the mutual benefit derived so great, that 
I am firmly inclined to the belief of its 
being the only method through which the 
red-ink entries, now so glaring upon the 
records of the claim department, can be 
made a nightmare of the past. 

In explanation of that part of our anti- 
accident campaign which consists of talks 
made by the general manager or assistant 
general manager, superintendent of trans- 
portation, assistant superintendent of 
transportation and myself, to the con- 
ductors and motormen of the various di- 
visions of our system; some of the matters 
touched upon are as follows: 

That trainmen see and know but one 
side of an accident. 

That they do not realize that accidents 
carry with them a world of sorrow, grief 
and hardship. 

That the saving of life, limb and prop- 
erty should be uppermost in their minds. 

That they would be staggered by the 
enormous outlay and expense made neces- 
sary in the settlement and handling of 
claims. 

That it is the duty of a conductor or 
motorman to prevent, if possible, every 
accident, including those resulting from 
the carelessness of passengers and pedes- 
trians. 

In addition to the talks to our conduc- 
tors and motormen we are also taking 
other steps looking toward the prevention 
of accidents, as, fdr instance, publishing 
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in the newspapers a series of talks to thr 
public cautioning them to be careful on 
and about street cars; placing in all of 
our cars a picture illustrating the right 
and wrong way of getting off a car, which 
we had made from photographs taken from 
life and on which we designated the right 
way as “safe and graceful” and the wrong 
way as “dangerous and awkward.” 

We have also enlisted the support of the 
principals and teachers of schools and the 
probation officer and his staff, in keeping 
boys from jumping on cars and children 
from playing in the streets on which there 
are car-tracks and also enlisted the aid 
of the physical director of the Young 
Women’s Christian Association in educat- 
ing the young women in the proper way to 
get on and off cars. 

Our men show a very fine spirit in this 
educational campaign, and are just as 
eager to prevent accidents, when the mat- 
ter is put before them in the proper light, 
as we are ourselves. | 

— 0M 
A Directive System of Wire- 
less Telegraphy. 

Two reprints from Electrical Engi- 
neering, London, England, dated Novem- 
ber 14, 1907, and March 5, 1908, give an 
interesting but in some respects indefinite 
account, translated by L. H. Walter, of a 
new “Directive System of Wireless Teleg- 
raphy? based on closed loop circuits 
adapted to this purpose by F. Bellini and 
A. Tosi. 

The familiar principles of the selective 
radiation and absorption of electromag- 
netic waves by a closed circuit is made use 
of as indicated in several published speci- 
fications on the subject. The inventors 
use waves between 300 and 800 metres 
long and a clesed radiative or receiving 
aerial circuit approaching an isosceles tri- 
angle in shape, with base fifty-five metres 
and height fifty metres, said circuit being 
in a vertical plane. 

It is claimed that the selective tuning 
properties of closed circuits so used more 
than compensate for their necessarily 
small coefficient of radiation when dis- 
tances ordinarily used in the radioteleg- 
raphy are to be bridged. With 500 watts 
employed and a station at Dieppe send- 
ing out waves whose energy was varied, it 
was found possible to send at will select- 
ively to either Barfleur, 170 kilometres 
(about 105 miles), or Havre, ninety kilo- 
metres (about fifty miles) away and bear- 
ing twenty-three degrees from the former 
“path of transmission.” 

It is evident that the inventors used 
a series connected detector, and three 
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polar diagrams of the energy transmission 
along different planes through the axis 
of a closed radiating circuit to a single 
receiving vertical seem to indicate some 
uncertainty as to nature of the detector’s 
response to electric waves, i. e., whether 
an intergral effect or a “maximum value 
of field” effect causes the response in the 
detector used, the “electrolytic.” In view 
of recent investigations on the electrolytic 
and its behavior in wireless telephony 
the inventors have assumed correctly that 
this detector responds principally to the 
maximum of the field. Pickard, Ives, 
Schloemilch and others have shown this. 
No integrating detector kept at a continu- 
ous average “response” value will further 
and clearly respond to higher voice har- 
monics or ripples giving a heat effect; on 
the other hand, with high spark frequen- 
cies instead of continuous oscillations this 
is possible, since the action starts unin- 
fluenced to a great extent by its previous 
state at each new wave train. 

Consideration of the fact that the maxi- 
mum of the receiver field may be several 
times that of the inducing field owing 
to resonance would suggest that the usual 
shunt connection for the “electrolytic” de- 
tector would have been preferable. 

The receiving station also was next 
equipped with the closed aerial and it 
was found that with both closed aerials in 
one plane a small change in azimuth of 
the receiving aerial nullified the reception 
of signals. The authors stated that this 
critical angle was smaller, other things 
being equal, for an integrating than for a 
“maximum” induced field detector; this 
is to be expected as the rate of decrease 
of the effect in the former case is in gen- 
eral twice that in the latter. 


The real developments of this system 


are more fully shown from now onward. 
We are first shown at the transmitting 
station a pair of mutually perpendicular 
crossed closed aerials with an inductance 
coil included in each, also mutually per- 
pendicular, and a primary related to the 
usual spark-gap condenser and trans- 
former, all three coils being codiametral. 
The effective plane of transmission is ro- 
tated instead of the verticals. The pri- 
mary coil is said to induce currents of not 
only different strengths in the two closed 
verticals but different phases. As the di- 
mensions of the verticals are not more 
than about one-sixth of the shortest wave- 
length used, it is difficult to see in the 
above description any disclosure of means 
for producing an experimentally measur- 
able difference of phase in the closed 
aerials or “loop verticals.” Each oscil- 
lator, vertical loop or so-called “magnetic- 
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doublet” throws off an interlinked sys- 
tem of magnetic and electric rings which 
rapidly coalese in phase to form the 
usual wave, and any pair of loops with a 
common centre will have their phase dif- 
ferences if arising from the shortness of 
the operating wave, practically negligible 
in amount; said phase differences being in 
the above disclosed apparatus injurious 
rather than otherwise. This is a purely 
technical point and need not detract from 
the consideration due to the really im- 
portant claims of the inventors which in- 
clude freedom from “static,” sharpness of 
tuning, small absolute energy used, and 
the ability to rotate the “effective trans- 
mitting plane” of the waves emitted with- 
out shifting the planes of the mutually 
perpendicular radiating loops. In recep- 
tion of signals an accuracy of one degree 
or one-tenth of a point is claimed. Com- 
ment om this remarkable claim is unneces- 
sary until commercial work has shown 
what the system is capable of when sur- 
rounded by the disturbing influences of 
adjacent buildings, ships and other sta- 
tions. Actual tests on vessels of the 
United States Navy have shown an accu- 
racy of one-half point at about forty-five 
miles for a directional system of the Stone 
Telephone and Telegraph Company with 
open aerials separated by less than one- 
half and more than one-quarter wave- 
length. It is stated that the bearings of 
a large number of wireless stations in the 
Channel have been determined, though to 
what degree of accuracy is not stated. 

The second paper on the system is de- 
voted mainly to a simple mathematical ex- 
position of the use of the above circuits, 
which are styled “radiogoniometers.” A 
subsidiary use of this apparatus is the 
convenient measurement of the angular 
distribution of radiant energy in azimuth 
which may settle some mooted questions 
of the day in regard to distortion of the 
electromagnetic field by specialized types 
of verticals now used. 

It is evident that a larger degree of 
coupling is used in the circuits than is 
common practice in inductively coupled 
systems where a selectivity of ten per cent 
or more is desired, the resulting broadness 
of tuning being probably neutralized by 


the shape of the resultant field diagram 
when the receiver is properly oriented, as 
well as the persistency of oscillation of 
the closed aerials per se. 

A polar diagram of received energy is 
mentioned which checked the transmitter 
diagrams of field intensity and energy. 
The apparatus permits a rapid transition 
from directional to non-directional opera- 
tion without disturbing the tuning con- 
stants and is, fairly. compact. 

O. C. Roos. 
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Electrical Notes from Great Britain. 


ERY many have been the proposals 
made at different times for the 
utilization of the vast peat bogs 

of Ireland by those who believed that the 
promotion of new industries as a result 
thereof would help largely in bringing 
about that better state of things which 
everybody earnestly desires for the Em- 
erald Isle and its people. The subject 
has been fully investigated both by official 
representatives and by others, but with 
little tangible results. In recent years, 
however, workers in other countries have 
made progress with systems for satisfac- 
tory and economical utilization of peat 
as fuel, and a new effort has now been 
made to carry through a scheme known 
as the Dublin and Central Ireland elec- 
tric power scheme, which proposed to use 
peat, on a process now at work in Ger- 
many, in the cheap generation of elec- 
tricity for supply in certain portions of 
Dublin, Kildare, King’s County and 
Queen’s County. A generating station 
was to be put down at Robertstown, ap- 
proximately central to the area, and 500 
acres of peat bog nearest to the works 
was to furnish peat for a long period, 
the peat gas being used in gas engines 
driving electric generators. The power 
was to be transmitted by overhead wires 
carried along the banks of the Grand 
Canal. The cost of electric generation 
was estimated at very much lower than 
would be possible when using coal fuel, 
0.05 penny per unit being mentioned, and 
this, it was thought, would bring indus- 
tries to the neighborhood in the same 
way that factories have clustered around 
Niagara. Although the details of the 
scheme are undoubtedly interesting, that 
is not sufficient to secure the approval of 
Parliament, and the committee which 
had to weigh the merits of the scheme 
has refused to pass it. The two points 
upon which it appeared doubtful were 
the practical character of the undertaking 
and the probability of sufficient financial 
support being forthcoming if the bill 
were passed. For this year, therefore, 
the proposal falls to the ground, but it 
will be surprising if it docs not come 
forward again in 1909. 


According to the latest information, 
the electrical industry of this country will 
have no representative or organized ex- 
hibit of its manufactures at the Franco- 
British Exhibition, which opens next 


(From Our British Correspondent.) 


month and remains open until November. 
It will be remembered that when the 
Institution of Electrical Engineers tried 
to work up an interest in the trade it had 
a very chilling reception, as manufactur- 
ers, especially those supplying the heavier 
classes of manufactures, were indisposed 
to spend much money upon a big popular 
entertainment show. The next move 
made in the matter was an endeavor to 
promote a co-operative electrical exhibit 
demonstrating generally the manifold 
applications of electricity. Various elec- 
tric lighting companies in the metropoli- 
tan district came forward with certain 
financial assistance, as they reasonably 
hoped to be gainers from the better elec- 
trical education of the public. About a 
score of suppliers of lamps, fittings, de- 
vices, telephones, and so forth, also gave 
in their names, but now the whole thing 
seems to have fallen through. The ex- 
hibition is to be opened by the King in 
about a month from now, so that there 
is little hope that electricity will be in 
evidence as an exhibit, though naturally 
in these days of electrical illumination 
electric lighting effects will be on prac- 
tically every hand at such a show. Gas 
is making a very special exhibit. Doubt- 
less one reason why the effort of electrical 
co-operation has failed is that our manu- 
facturers prefer to devote their attention 
to the Manchester Exhibition of Sep- 
tember-October next, but even for that 
there is less enthusiasm than is desired, 
if reports be correct. 


The National Telephone Company has 
rebuilt its “Gerrard” exchange, in this 
city, and the new equipment is of the 
most up-to-date central-battery type, and 
when completed will be capable of serv- 
ing 10,400 subscribers. The latter at 
present number 6,708, with 20,821 sta- 
tions. There are 1,917 junction lines to 
other exchanges, eighty-eight operators’ 
positions and an operating staff of 326 
members. 


The names of the members of the Par- 
liamentary Committee on London Power 
Bills are announced. Lords Cromer 
(chairman), Welby, Lytton, Cobham and 
Lamington are named. The second of 
these knows from practical experience the 
attitude of progressive London county 
councillors, and the third ought to know 
the whole problem intimately, seeing that 


he was a member of the 1905 Power Bill 
Committee. 


Professor Larmor is to deliver a spe- 
cial discourse before the Royal Institution 
on “The Scientific Work of Lord Kel- 
vin,” with experiments and typical appa- 
ratus illustrative of his discoveries and 
inventions. Lord Rosebery has just been 
adopted as chancellor of Glasgow Uni- 
versity—an office vacant by the death of 
Lord Kelvin. Under his will his late 
lordship leaves personal estate amounting 
to $810,000. All of his property, includ- 
ing his patent-rights and good will in re 
spect of inventions other than those 
which belong to the firm of Kelvin & 
James White, Limited, the makers of his 
numerous instruments, etc., he has left 
to Lady Kelvin. 


The courts here have been occupied 
with an action brought against the Mar- 
coni Wireless Telegraph Company, Lim- 
ited, by a Dutch banking firm (Buiten- 
landsche Bank) for failing to carry out 
an alleged agreement of last year con- 
cerning the working of a number of wire- 
less stations in the Dutch East Indies and 
the provision of capital for a new com- 
pany—the Sanfil Company. It was stated 
that as the Marconi Company failed to 
fulfil its obligations in the matter, the 
concession from the government was can- 
celed. The Marconi Company, however, 
contends that it was justified under the 
agreement in transferring its obligations, 
etc., to any company formed for the pur- 
pose. The judge found that the Marcon! 
Company was not liable in the matter, 
this decision being based upon corre 
spondence that had been put in, and he 
gave a verdict in its favor. 


It is early days yet in the liquidation 
proceedings of Bruce, Peebles & Com- 
pany, Limited, but the liquidators and 8 
committee of creditors, consisting of lead- 
ing representatives of electrical industrial 
firms, are at work investigating affairs. 
As a first rough estimate the liquidators 
say that there may be 6s. 6d. in the 
pound for unsecured creditors. A state- 
ment of the approximate values of assets 
in certain events was recently submitted 
to a meeting in London. It showed that 
the approximate value of the assets 1n the 
books at the date of liquidation WA 
$2,270,000; in the event of a reconstruc- 
tion they might be worth $1,720,000; 12 
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the event of realization and active liqui- 
dation, they could not produce more than 


$650,000. As the liabilities in the books 


(including shareholders’ capital, deben- 
tures, money owing, etc.) figure at 
$3,090,000, there is a book deficiency of 
over $800,000. When the committee has 
gone fully into the affairs, a further meet- 
ing of creditors is to be called and one 
will then be better able to judge whether 
a reconstruction scheme is justified or 
worth while. The company had built up 
a good name abroad and business is now 
resulting from enterprise displayed in 
this direction, but as it is so often being 
said that British electrical manufactur- 
ing works’ capacity is far in excess of the 
present needs, the electrical firms who 
are large creditors may be disposed to 
accept a mere break-up price for their 
debts in order to clear a competitor out 
of the way. 


The electrobuses that are running in 
London continue to give considerable sat- 
isfaction, and they appear to be greatly 
preferred by the public. The Electro- 
bus Company has other ’buses preparing 
for an extension of the service to Willes- 
den and West Ham, where it can obtain 
current for charging at less than 5d. per 
unit. The company ran one of its buses 
from London to Brighton on one charge 
of the battery, on Easter Sunday. It is 
understood that the only troubles en route 
were three stops for adjustment due to 
a tight chain causing overheating of an 
axle. A test on arrival showed that the 
battery would have been equal to a fur- 
ther seventeen-mile run, making the total 
distance sixty-nine miles. The ’bus is to 
be put in public service at Brighton. 


The British Aluminum Company has 
just issued its statement for 1907, from 
which it appears that owing to the slump 
in copper in July last, and to the result- 
ing demoralization in the metal markets 
generally, there was a decline in profits, 
which during the preceding five years had 
shown continuous expansion. Not only 
did prices decline sharply, but there was, 
it is pointed out, a severe contraction in 
the demand for all metals for several 
months subsequently. There has been no 


: recovery in the price of aluminum, so 


that the company has taken its metal into 
stock at a much lower price than in pre- 
vious years. Orders are, however, now 
coming in more freely, and an improving 
demand is expected. The company’s tem- 
porary aluminum works at Leven com- 
menced producing in December last, and 
those at Stangfjord in January, 1908. In 
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regard to the permanent power scheme at 
Kinlochleven, to which reference was 
made in these notes some months ago, 
there is no prospect of any power being 
derived from this prior to the summer of 
1909, when the various sections of the 
work will be completed to enable the pro- 
duction of aluminum to commence. The 
village of Kinlochleven is being erected. 
The company, it may be remembered, last 
year took in hand the Orsiéres power 
scheme, and it has now entered into a 


contract for the first section of the hy- 


draulic works there. 


It is announced that the Board of Ag- 
riculture has shown its interest in a prom- 
ising department of electrical investiga- 
tion by making a grant of $250 to the 
department of economic biology at the 
University College, Bristol, for carrying 
on its experimental investigations con- 
cerning the effect of electricity on plants. 
Several English scientists are at present 
interesting themselves in this hitherto 
too-much-neglected subject, and it is 
hoped that results of practical value may 
be forthcoming before very long. The 
grant named is a paltry sum, but any 


encouragement is better than none, and 


if the results are found to justify it no 
doubt there would be little difficulty in 
the way of securing bigger grants later 
on. 


A number of tramway authorities, en- 
gineers and journalists inspected, on 
April 10, the London County Council 
subway from Aldwych to the Victoria 
Embankment. By the opening of the 
second portion of this subway the first 
direct means of communication between 
the council’s tramway systems on the 
north and south of the Thames, respect- 
ively, has been established. The tram 
lines in the subway are exactly similar to 
those in the earlier portion opened in 
January, 1906. The cars are single- 
deckers, seating thirty-six passengers, and 
they are constructed of non-flammable 
material throughout. Special care had 
to be given to the matter of ventilation, 
and ventilators are arranged the full 
length of the clerestory to open simulta- 
neously, so that the air is driven into the 
car from the front end and expelled at 
the other. The trucks arè maximum- 
traction bogie type, with stecl tires. Hand 
brakes and electromagnetic track brakes 
are installed, and life guards of the swing- 
ing gate pattern are provided. To drive 
the subway cars energy is obtained from 
the council’s substation at Holborn. The 
cables are in a pipe subway laid alongside 
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the tramway subway. Signaling appara- 
tus has been installed which will prevent 
one car leaving the Holborn station until 
the preceding car has left the top of the 
incline, and vice versa. The signals are 
operated automatically by means of two 
switches through strikers fixed on the cars 
themselves. Mr. Fell, the council’s chief 
tramway officer, designed the cars and 
their electrical equipments. 


Arrangements are making progress for 
the annual congress of the British Asso- 
ciation for the Advancement of Science, 
which takes place early in September next 
in Dublin. Dugald Clerk, the well- 
known gas-engine expert, is to preside 
over the engineering section. In 1909 
Winnipeg is to be the meeting place. The 
Incorporated Municipal Electrical Asso- 
ciation is to meet at Nottingham in June 
for its annual convention. Some munic- 
ipal councillors begrudge their engincer 
and committee chairman this opportunity . 
for meeting together with others interest- 
ed in undertakings similar to their own. 
Some Londonderry councillors argued 
against it on the ground of the expense, 
but when their engineer put before them 
an actual example of money saved during 
this past twelve months as the result of 
an informal conversation with some of his 
confrères at last year’s convention, the 
objection was silenced. 


ALBERT H. BRIDGE. 

London, April 29, 1908. 

rE T 
May Limit Transfers. 

The Court of Appeals, at Albany, N. Y., 
in a decision handed down on April 24, 
decides that a streeť railway company has 
the right, under Section 104 of the Rail- 
road Law, relating to transfers, to regu- 
late by any reasonable limitation the car- 
riage of a passenger upon its line for a 
single fare. The case at issue was that of 
Peter C. Kelly against the New York City 
Railway Company, which arose out of the 
refusal of a conductor on the Kighth Ave- 
nue line, New York city, to accept a south- 
bound transfer upon a northbound car, in 
accordance with the rules of the com- 


pany. oO 
Electrical Supplies for the 
Navy Department. 


The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., for 
deliveries of electrical material as fol- 
lows: May 12, ten microscopical outfits, 
Washington, D. C.; one switchboard, Bos- 
ton, Mass. May 19, miscellaneous fuses 
and fuse wire, Portsmouth, N. H.; 1,000 
pounds hard sheet fibre, Boston, Mass. 
May 26, 300 dry batteries, 200 pounds 
sheet fibre, six glue heaters, miscellaneous 
supplies, Puget Sound, Wash.; miscel- 
laneous supplies, Mare Island, Cal.; mis- 
cellaneous wire, San! Francisco, Cal. 
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PROJECT is on foot for a scries 
A of hydraulic plants in Italy 

which will have a combined 
capacity of 200,000 horse-power. These 
are all to be located in the Brescia Prov- 
ince, and will use the water coming from 
the glaciers of the Camonica Valley, also 
the outflow from Lake Arno, which lies 
at 1,792 metres altitude. An 880-metre 
fall will be secured from the lake by 
means of a flume, and a turbine station 
is to be located for this purpose at Fre- 
sina. It is to have a capacity of 80,000 
horse-power. After leaving this plant 
another flume will take the water, which 
is united with another flow from the 
_ Adame and the Salarno, and the whole 
supply will be taken by a canal which 
brings it to Cedegolo. At this point there 
will be erected a plant which will use a 
500-metre head of water and will have a 
capacity of 60,000 horse-power. On the 
other hand, it is proposed to erect a tur- 
bine station which will use the outflow 
from the Salarno Lake, which has 2,038 
metres altitude. 


A Danish firm had the original idea of 
giving insurance upon losses which may 
be caused by non-delivery or errors in 
telegrams, secing that at present there 
can be no damages recovered from the 
governments who control the lines. A 
contract can be made with the insurance 
firms by the vear, but a single telegram 
can also be insured. This is done by 
purchasing stamps at the telegraph win- 
dow of the post-office and placing the 
proper number upon the telegram at the 
time of sending it. These stamps are 
issued by the firm, who has made an 
agreement with the State Postal and Tel- 
egraph Department to this effect. 


The Automobile Club of France is or- 
canizing an exposition at Bourges for 
next summer, which will be devoted to 
explosion motors for agricultural pur- 
poses, including motor-dynamo groups. 
It is especially desired to promote the 
use of home-produced alcohol for operat- 
ing the motors. The exposition is to be 
held for a period of ten days. One of the 
main features will be the official tests 
which are to be made upon motors for 
agricultural use. In this way the advan- 
tages of the system will be brought be- 
fore the rural population in a marked 
way. 


(By Our Special Correspondent.) 


A syndicate has been formed in Ger- 
many for operating the new tramway 
lines in the city of Hamburg, by the com- 
bination of the Siemens-Halske and the 
Allgemeine Gesellschaft. The syndicate 
will be capitalized at $3,500,000. A con- 
cession for the new lines has been ob- 


‘tained from the Parliament of Hamburg, 


and it has been granted for seventy years. 


As regards the progress of radioteleg- 
raphy in France, it is to be noted that at 
present there are two coast stations in 
operation for commercial messages, one 
of these being located at Wissant on the 
north coast and the second at Porque- 
ralles, on the Mediterranean coast. At 
the end of this year there will be two 
other posts ready to operate. One of 
them lies at Saintes-Marie’s, in the re- 
gion of Marseilles, while the other is near 
Algiers, at Fort de Eau. ‘The state, 
which operates all the plants of this kind, 
proposes to increase the capacity of the 
plant at Wissant so as to make it an 
extra powerful station, and this will no 
doubt be carried out during the present 
year. For next year two new stations are 
planned, one at Nice and the other at 
Cape Corse, on the Mediterranean. How- 
ever, France possesses a number of other 
radiotelegraph posts, which are used ex- 
clusively for military purposes. Among 
these are the plants erected within a re- 
cent period at St. Matthieu, Pare au 
Ducs, Lorient, Toulon, ete., with a total 
of seven military posts. Besides the 
above, it is proposed to erect commercial 
stations at Havre, Boulogne, St. Nazaire 
and La Coubre, the first two lying on the 
Channel coast and the others on the At- 
lantic. We have already mentioned the 
high-power plant which is to be erected 
at the Eiffel Tower, which includes an 
underground station of considerable size. 
According to a recent decision, the differ- 
ent radiotelegraphic posts in France will 
be operated by the various departments 
according to their character. For in- 
stance, the Postal and Telegraph Depart- 
ment will have charge of the commercial 
stations on the coast which are used for 
the international service, while the Navy 
Department will control the military ma- 
rine stations. The War Department has 
its special posts, including the Eiffel 
Tower station, which serves as a centre 
for the system. Another section com- 
prises the stations of the lighthouses, and 
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these are controlled by the Public Works 
Department. 


A novel use of the tramway is the 
funeral train which is being run by the 
municipality of Milan. This is done in 
order. to have a convenient means of 
reaching the cemetery, which is located 
some miles outside the city limits. A 
double-track road has therefore been con- 
structed especially for the purpose, and 
the trains are run at one-hour intervals. 
The motor-car is fitted up as a funeral 
car and will, besides, seat eight persons, 
while there is a trailer with the car. Be- 
sides this, there arc ordinary trains run 
upon the line at twenty-minute intervals. 
The present line connects with one of the 
principal sections of the city tramways 
which ends at the main railroad depot. 


It is reported that a company has been 
formed at Tokio for the purpose of con- 
structing an underground tube railway 
for the city, which will be built after the 
idea of the London subway. The com- 
pany is capitalized at $7,000,000. An- 
other enterprise in Japan is a large hy- 
draulic plant which it is proposed to erect 
between Kyoto and Osaka. It will have 
a capacity of 50,000 horse-power. At 
present Japan possesses over a hundred 
hydraulic plants, and some important 
work is soon to be carried on. Among 
the new plants we may mention the tur- 
bine station to be erected for the city of 
Tokio, on the Tamagawa River. It is to 
supply 30,000 horse-power, which will be 
transmitted over a 40,000-volt pole line 
to the city, at a distance of twenty-five 
miles. C. L. DURAND. 

Paris, April 22. 

CEEE 
American Society of Me- 
chanical Engineers. 

An interesting meeting of the American 
Society of Mechanical Engineers will be 
held on Tuesday evening, May 12, in the 
Engineering Societies Building, New York 
city. Henry Souther, of the Henry 
Souther Engineering Corporation, Hart- 
ford, Ct., will read a paper entitled 
“Clutches,” with special reference to the 
types used on automobiles. Lantern slides 
will be used to show the development of 
this apparatus. The discussion of the 
subject will be continued at the semi-an- 
nual meeting of the society, at Detroit. 

Mich., June 23-26. | 


Roney 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


AMERICAN LIGHT AND TRACTION COMPANY. 
The American Light and Traction 
Company has issued a statement of earn- 
ings coveritg the three months ended 
March 31, as follows: Earnings on sub- 
scribing companies’ stock, $600,463; mis- 
cellaneous earnings, $58,630; gross, $659,- 
093. This compares with $628,015 for 
1907, and $602,019 for 1906. The ex- 
penses were $12,000, the same as in 1907 
and in 1906. Preferred dividends amount- 
ing to $213,543 were paid for 1908, and 
for the same period in 1907. In 1906 the 
dividend allowance was $212,650. The 
common dividend in 1908 was $101,410; 
in 1907, $84,509, and in 1906, $67,428. 
The surplus for the quarter was $332,140, 
and $176,500 was set aside for reconstruc- 
tion reserve. The net surplus for the 
quarter was $155,640. The surplus for the 
year ended March 31, 1907, was $2,631,- 
607. The net earnings for the twelve 
months ended March 31, 1908, were $2,- 
457,674. The total dividends for the year 
ended March 31, were $1,259,814. The 
amount carried to reconstruction reserve 
for the year was $681,000, making the 
profit and loss surplus on March 31, 
$3,148,467. 
NORTHERN OHIO TRACTION AND LIGHT 
COMPANY. 

The Northern Ohio Traction and Light 
Company’s report for March and three 
months is as follows: March gross, $129,- 
659; expenses, $81,273; March net, $48,- 
386. In March, 1907, the gross was 
$133,834; expenses, $78,585; net, $34,- 
582. March charges for 1908 were $43,- 
953, compared with $41,290 in 1907 and 
$39,947 in 1906. Three months’ gross 
for 1908 was $376,085, compared with 
$375,883 in 1907, and $334,607 in 1906. 


MONTREAL STREET RAILWAY COMPANY. 


The Montreal Street Railway Company 
reports as follows for the month of March 
and the six months (October 1 to March 
31): March gross, $288,674; expenses, 
$202,390, leaving net of $86,284, as com- 
pared with $86,127 for the same month 
of 1907. Interest, rent, etc., amounted 
to $52,257, leaving a surplus of $34,027, 
as against $42,915 last year. Gross for 
the six months was $1,747,137, compared 
with $1,599,048; expenses, $1,145,866, 
compared with $1,073,657; net, $601,271, 
against $525,391. Interest, rent, etc., 
totaled $272,282, leaving a six months’ 
surplus of $328,989, compared with $286,- 
513 for 1907, and $299,066 for 1906. 
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The company has declared the regular 
quarterly dividend of one and one-half 
per cent, payable May 15, to stockholders 
of record April 30. 


MICHIGAN STATE TELEPHONE COMPANY. 

The Michigan State Telephone Com- 
pany reports the following statement of 
earnings for the two months ended Feb- 
ruary 29, 1908: Gross, $528,166; ex- 
penses, $397,755; net, $130,411; interest 


charges, $69,686; surplus, $60,725; pre- - 


ferred dividend, $22,832; net surplus, 
$37,893. The last-named figure is at the 
rate of 6.4 per cent on the $6,000,000 
common stock. 


— — 


BIRMINGHAM RAILWAY, LIGHT AND POWER 
COMPANY. 


The Birmingham (Ala.) Railway, Light 
and Power Company reports gross earn- 
ings for March of $177,003, net earnings 
of $64,317 and a surplus after allowing 
for interest charges and reserve funds of 
$21,454. The gross carnings for three 
months were $522,090 and net $173,753, 
while the final surplus was $43,585. 


MEMPHIS STREET RAILWAY. 

The report of the Memphis (Tenn.) 
Street Railway Company for the year 
ended December 31, 1907, shows gross 
income of $1,604,384; expenses and taxes, 
$1,007,151; interest, etc., $404,822; pre- 
ferred dividend, $125,000; net surplus, 
$67,411, equal to 2.68 per cent on the 
$2,500,000 common stock. The amount 
set aside to reserve fund was $30,000. 
The total profit and loss surplus was 
$37,411. 


UNITED RAILWAYS COMPANY. 

The United Railways Company of St. 
Louis, Mo., reports gross earnings for 
March of $858,908; expenses, $559,135 ; 
charges, $233,290; March surplus, $66,- 
483. The gross for three months was 
$2,461,760; expenses, $1,633,044; charges, 
700,162, making the three months’ sur- 
plus $128,554. 


TWIN CITY RAPID TRANSIT COMPANY. 

The report of the Twin City Rapid 
Transit Company for March and three 
months ended March 31 shows as follows: 
March gross, $484,622; expenses, $252,- 
824; net, $231,798; interest, taxes and 
preferred dividends, $123,386; March sur- 
plus, $108,412. Three months’ 
amounted to $1,408,458; expenses to 
$764,668; interest, taxes and preferred 
dividends, $368,130; three months’ sur- 
plus, $275,660. This compares with 
$315,870 for the corresponding period last 
year. 


gross 
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HUDSON RIVER ELECTRIC POWER COMPANY. 

The Hudson River Electric Power Com- 
pany has issued a report showing 6ix 
months’ net earnings of $353,285. This 
compares with $204,041 in 1907, an in- 
crease of $149,244. The March gross was 
$105,409, an increase of $25,720 over 
1907. The March net was $50,323, an in- 
crease of $24,545 over 1907. 


DETROIT UNITED RAILWAYS COMPANY. 

The report of the Detroit (Mich.) 
United Railwavs Company for the month 
of March and three months ended March 
31 is as follows: March gross, $529,236 ; 
expenses and taxes, $338,294; March net, 
$190,942; other income, $4,552; total in- 
come, $195,494; charges, $134,714; mak- 
ing the March surplus $60,780. This com- 
pares with a March surplus of $74,456 in 
1907. The three months’ gross was $1,- 
503,827; expenses and taxes, $1,009,813 ; 
charges, $405,383; total income, $508,- 
495, making the three months’ surplus 
$102,612. The surplus for the same 
period of 1907 was $144,882. 


MEXICAN TELEGRAPH COMPANY. 

The annual report of the Mexican Tele- 
graph Company for the vear ended Decem- 
ber 31 shows net carnings of $865,368, 
equal to thirty per cent on the $2,879,- 
100 capital stock outstanding. Dividends 
were declared to the amount of $287,010. 
The surplus for the year is $578,358, 
which, added to the previous surplus, 
makes a total surplus of $2,381,895. The 
total receipts were $1,047,531. The total 


deductions were $182,163, divided as fol- 
lows: Operating expenses, $133,685; sink- 
ing fund, $6,027; Mexican government, 
$32,500; cable used in repairs, $9,951. 


KNOXVILLE RAILWAY AND LIGHT COM- 


PANY. 


The gross earnings of the Knoxville 
(Tenn.) Railway and Light Company for 
March amounted to $46.521 ; operating ex- 
penses and taxes, $23,251; interest charges, 
$11,623; leaving $11,647 surplus. Three 
months’ gross was $128,017; operating ex- 
penses, $73,346; interest charges, $34,468 ; 
surplus, $20,203. 


CENTRAL AND SOUTH AMERICAN TELE- 
GRAPH COMPANY. 


The annual report of the Central and 
South American Telegraph Company for 
the year ended December 31, 1907, shows 
gross earnings of $1,749,015; expenses, 
etc., $556,666; net earnings, $1,192,379, 
equal to 11.9 per cent on the $10,000,000 
capital stock. Dividends were declared to 
the amount of $551,031, and renewals 
amounted to $33,412. The surplus was 
$607,936, which, added to the previous 
surplus, gave a profit and loss surplus of 
$2,478;386. 
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Some Suggestions from the 

| Call-Boy. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

If you can hear above the clatter of the 
telegraph instruments and care to chat a 
few moments with the night call-boy, all 
right. I like to read of Edison, who went 
up the grade like a sleek passenger en- 
gine, who with energy and nerve gave 
the throttle a couple more notches and 
plunged on and on in the darkness over 
an unknown track. They say he is an old 
man now, and I suppose he will die and 
I will never get to see him, butt his 
achievements can never be forgotten. 
Here are his inventions all about the 
office. We pin carbon paper about the in- 
candescent lamp so it will not shine so 
bright. There is the quad wire, two mes- 
sages going each way at the same time; 
two counter-currents working through a 
neutral relay, says the operator, but I 
don’t understand that. There is the car- 
bon transmitter on the telephone, with 
which I saw one of the head men talk to 
New York city. There are relays, repeat- 
ers and condensers. Two Edison bipolar 
dvnamos in the power-house one block 
awav have been pulling the sireet-cars 
for the past seventeen years since 1891; 
just six years after the first electric strect- 
car system was built in America at 
Brooklyn. Two smaller bipolar machines 
supply the incandescent lights; one 
Brush and two General Electric machines 
have been added of late years. Yet great 
as Edison was and is, and as hard as he 
worked, serving us faithfully even in the 
autumn days of his life, he could not do 
it all. Kelvin, Bell, Tesla, Brush, Thom- 
son, Roentgen, Hewitt, Mareoni and a 
score of others seem to parallel his lines. 

What cleetrical invention is more com- 
monly used and is as far reaching as the 
telephone? What does it mean to the 
call-bov? It means this much—that if a 
few more of the train men had telephones 
the call-bov could be dispensed with. I 
often call a train, engine and crew of five 
nien in six minutes. An hour later a big 
freight train of forty cars goes thunder- 
ing through the town. 

About a year ago a train was held up 
at Cornell Junction, about thirty miles 
south of here, one passenger being killed. 
The lady operator handed me a typewrit- 
ten copy giving full particulars twenty 
minutes after the hold-up. Almost the 
same moment our special agent (detec- 
tive) came in to get full information. I 
never even asked how he got the news so 
quick. I called the chief of police of 
this city. Fort Scott, Kan., and read him 
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the message. Then I called the consta- 
bles of the smaller surrounding towns and 
advised them. Then the despatcher asked 
me to get an engine and bloodhounds 
started to the scene of the robbery as 
quickly as possible. I called the chief 
of police again and a number of parties 
in town, but it seemed that no one had 
bloodhounds or knew where there were 


any. Then it occurred to me that I could 


call up farmers on the farmer lines, so ° 


I began ringing up some old-time hunters 
down on Drvwood, cighteen miles away, 
several of whom live in the hickorynut 
jungles that extend for half a mile on 
either side of the river. However, I did 
not locate bloodhounds, but the other fel- 
low did by the same method, and they 
were hurried to the scene of the robbery 
and killing. Just calling anybody and 
everybody within a radius of twenty 
miles! How impossible this would have 
been 100 years ago! Let us listen a mo- 
ment to the telegraph instrument. St. 
Louis is talking to Pueblo on one wire. 
The despateher is calling down a young 
operator on another. “What do you mean 
by guessing at train orders?” he says. 
But I must not tell stories out of school. 

But it is principally of the distribu- 
tion of power that I wish to speak. I am 
wondering why the farmer could not be 
supplied with power over his telephone 
line. The lines are constructed of num- 
her ten and fourteen iron. If this would 
not carry enough alternating current for 
a three to eighteen-horse-power installa- 
tion from one to six miles away—add an 
auxiliary wire. If this is impossible, 
could it not be arranged to put up a 
power wire on the same poles, which are 
already up? But I must leave these prob- 
lems to the electrical engineer. Yet there 
are no hard problems to solve that are 
not already solved. Now, suppose a power 
line was run direct to Fort Scott from 
Pittsburg, forty miles south of here, in 
the coal-mining district. then west to 
Wichita through the gas fields, where gas 
can be had for five or six cents a thou- 
sand. This line would be 198 miles long 
and could supply twenty-five or thirty 
telephone exchanges, both Bell and Inde- 
pendent, with power to be distributed over 
the farmer lines or power lines on the 
farmer-line poles. Now, if it is possible 
to transmit power over a telephone line, 
the wire being slightly enlarged, why 
could not the farmer telephone to the 
central for power as he needs it, allowing 
it to be transmitted on the same circuit? 

[n an article in your paper of March 
28 the writer states that the farmer does 
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not use much power. Now, that depends 
on what you call much power. Installa- 
tions on the farm will run from three to 
eighteen horse-power, larger on an arver- 
age than the installations of this city. 
The farmer has one to twenty horses, not 
to look at, but for the purpose of furnish- 
ing power. The horse and the plow pri- 
marily produce the wealth of this section. 


“Yet farm work is slow and laborious and 


will continue to be so until the mechan- 
ical and electrical engineer comes to his 
rescue, says the farm paper. Even the 
horse does not furnish all the power re- 
quired by the farmer. In this county 
there are about 300 cream separators; 
several dozen steel burs; a number of saw- 
mills. There is wood to cut, coal to dig, 
water to pump, hay to bale, corn to shell, 
wells to drill, rock to crush and roads to 
macadamize. There is the cider mill, 
grindstone, emery wheel and washing ma- 
chine. He is obliged to light and heat 
his house by some means—why not by 
electricity? The farmer has use for every 
kind of a machine, from a coffee mill to 
a threshing machine. He has bough 
every conceivable kind of a machine that 
he can turn with his hand, windmil] or 
horse-power, and is in the market for 
more. He is tolerably well to do an‘ 
can afford to install the necessary ma- 
chinery. 

Many farmers of this section have 
from $2,000 to $4,000 worth of buildings 
on their farms and frequently the same 
value in cattle and crops. Why not ar- 
range to supply the farmer with the al- 
ternating current, then sell him an m- 
duction motor? FreD Myers, 


Missouri Pacific Call-Boy. 

Fort Scott, Kan., April 21. 

—__---<-@—=—__—_ 
Laboratory Assistant, Bureau 
of Standards. 

The United States Civil Service Com- 
mission announces an examination on 
June 3 to secure eligibles from which to 
make certification to fill such vacancies as 
may occur in the positions of laboratory 
assistant in the Bureau of Standards, at 
salaries varying from $900 to $1,200 per 
annum, and vacancies requiring similar 
qualifications as they may occur in any 
branch of the service. The duties in con 
nection with these positions are identical 
with those of the assistants in the physica! 
laboratories of scientific and technical 1n- 
stitutions. As far as practicable, ap- 
pointees are assigned to work in the sub- 
jects for which they are best fitted. Ap 
plicants should apply for application form 
1312. No application will be accepted 
unless properly executed and filed in com: 
plete form with the commissioner at Wash- 
ington, D. C., prior to the hour of closing 
bu:iness_on May 23. 
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Thirty - Million-Dollar Mort- 
gage Filed by the Inter- 
borough Rapid Transit 
Company. 


A mortgage for $30,000,000 was filed on 
April 28 by the Interborough Rapid Tran- 
sit Company with the New York County 
Registrar, in favor of the Morton Trust 
Company. The mortgage covers a lien on 
the Interborough Rapid Transit Company 
and also on the property of the Manhat- 
tan Railway Company, and a lien upon 
other properties, real and personal. It is 
dated as of November 1, 1907, and is to 
run forty-five years and never to excecd a 
principal sum of $55,000,000. 

The filing of the mortgage is a part of 
the plan of issue of the $25,000,000 Inter- 
borough notes for which J. P. Morgan & 
Company are receiving subscriptions. The 
notes are to be convertible on any interest 
date, at the option of the holder, during a 
period of two and one-half years from date, 
into mortgage bonds of the company at 
par less one per cent, and are to be secured 
by pledge under trust agreement with the 
Morton Trust Company, trustee. 

This issue has been made possible 
through the decision of the Publie Service 
Commission, just handed down. The 
commission has made a careful investiga- 
tion into the company’s financial condi- 
tions and prospects, and evidently 
reached the conclusion that the property 
and carnings of the company form ample 
security forthe bonds proposed to be is- 
sued. In the course of the opinion the 
commission says: 

“ . . . For these purposes the 
commission has made and concluded such 
inquiry or investigation, held such hear- 
ings and examined such witnesses, books, 
papers, documents and contracts as it has 
deemed to be of importance in enabling 
it to reach its determination. The account- 
ants employed by the commission have ex- 
amined the books, accounts and vouchers 
of the petitioner, and have analyzed the 
equipment account down to December 31, 
1907, and all of the important and ma- 
terial vouchers. 

T According to the state- 
ments submitted by the auditor of the 
company, a sinking fund payment of 
$300,000 per annum, payable annually, 
and applied to the purchase of 5 per cent 
bonds to be kept alive for the purpose of 
augmenting the sinking fund payments 
by annual interest accretions would, if in- 
vested in bonds at 105 per cent, retire $30.- 
000,000 face value of bonds in’ thirty- 
eight years, and $55,000,000 of bonds in 
fifty years, and would be still more adc- 
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quate in the event of the redemption or 
retirement of the bonds being made on the 
basis of 105 per cent, and of course if ap- 
plied to the purchase of bonds at less than 
either of the two figures named would to 
that extent accelerate the ultimate retire- 
ment of the entire bond issue. 

ia To determine the exact 
replacement value of this equipment at 
the present time would be a long and 
tedious operation, which it was unneces- 
sary to go into, inasmuch as the security 
offered for the protection of the proposed 
issue of bonds outside of and over and 
above the value of the equipment is am- 
ple . . a” 

“oy. . The company has, how- 
ever, acquiesced in the suggestion that the 
terms of the mortgage be so amended as 
to include in the mortgaged premises all 
property now owned or hereafter acquired 
by the company which shall constitute a 
part of the equipment as the same is de- 
fined in the leases of the subway, thereby 
materially strengthening and improving 
the security. . . . Nor are we called 
upon to say more than that the net in- 
come will in my opinion be much more 
than ample to meet the service of the notes 
and bonds to issue which at the present 
time the petitioner asks leave, without 
reference to the dividends on the stock.” 


—o 


New York City Railway Com- 
panies to Report on Car 
Equipment. 

The Publie Service Commission of the 
First District, state of New York, has 
adopted a resolution requiring the rail- 
roads to file with the secretary of the com- 
mission before May 10 a full and complete 
statement of the number and kind of cars 
operated, together with the kind of trucks 
used, the weight of the car when loaded. 
the weight overall, the style of fender, 
style of guard, style of brake, and the 
names of the manufacturers of the same. 
In moving the adoption of this resolution 
Commissioner Malthie said: 

“In the six months ended February 1, 
1908, the street railways of Greater New 
York killed 299 persons and seriously in- 
jured 944. The total number of accidents 
due to collisions of strect cars was 1,196, 
and the number of vehicles and persons 
struck by cars was 7,059. At this rate in 
an entire vear about 600 persons will be 
killed and 2,000 seriously injured. The 
number of accidents due ta collisions will 
approximate 2,400 and the number of per- 
sons and vehicles struck 14,000. From 
the standpoint of humanity this is a seri- 
ous condition and ought not to be allowed 
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to continue, if there is any way to pre- 
vent if. 

“There is another phase of the subject. 
For the vear ended June 30, 1907, the 
street railways of New York city paid out 
for injuries and damages, due to accidents, 
over $2,500.000. Over one-half of this 
sum was paid by the Manhattan companies 
and one-third by the Brooklyn companies. 
Anything, therefore, which will reduce the 
number of accidents will not only be a 
blessing to humanity, but will result in a 
saving financially to the companies. 

“It is probably true that even with the 
best devices that can be adopted and with 
the greatest of care, it will not be pos- 


sible to prevent accidents entirely, many 
of which will be serious and even fatal. 
But until the subject has been thoroughly 
investigated and every suggested remedy 
fully considered, our duty will not have 
been done, and it seems probable that the 
number of accidents can be very greatly 


reduced.” 
—— eM 


The Murnau- Oberammergau 
Single-Phase Railway. 

In the issue of the ELECTRICAL REVIEW 

for April 4, in the article by Cyril J. Hop- 

kins, entitled “Murnau-Oberammergau 


Single-Phase Railway,” several unfor- 
tunate errors occurred. On page 580, 


third column, twenty-sixth line, the word 
“feet” should be read instead of “inches.” 
On the same page, at the foot of the scc- 
ond column, the expression (18x1.47) 
should read (18x L47)%. On page 534, in 
the table “Segregation of Percentage, 
Fixed: Charges,” the heading over the 
third column should read “Transmission 
and Trolley System. Bonding,” instead 
of “Transportation and Trolley System. 
Bonding.” In the same table, the third 

c DB 3.358 o 17% 33 

20) Ə l l 

On the same page, in the table “Annual 
Performance of Equipment,” the total for 
ton-miles should read “3,300.000." At 
the foot of second column, in “Summary- 
Chargeable to Passenger Service,” the cost 
per ton-mile and cost per seat-mile should 
he, respectively, “0.74 cent” and “0.50 
cent.” 


note should reac x 


————- 2 —___ 

Copper production in the United States, 
Mexico and Canada for the month of 
March is estimated at 79,105,704 pounds, 
being an increase of 14,068,954 pounds 
over the output reported for February. 
The figures for March, 1907, were 102,- 
495,230 pounds. Returns for the first 
three months of this year are 210,012,454 
pounds, compared with 272,718,533 
pounds for the first three months of last 
year, Copper Gossip 
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The Corrosion of Iron and Steel. 

The recent discussion of the primary 
cause of the corrosion of iron and steel 
has suggested to F. Clowes the explana- 
tion of a phenomenon which he observed 
some years ago. According to Whitney, 
the rusting of iron in contact with water 
is started by an actual escape into the 
liquid of iron in the form of positively 
charged ions, and he states that he has 
succeeded in detecting iron by chemical 
tests in water which contained only a 
trace of electrolyte and was free from 
oxygen and carbon dioxide after the water 
had been in contact with iron. Some years 
ago the author went to considerable 
trouble to bring a surface of metallic lead 
free from oxide into contact with water 
free from dissolved gases, with the ex- 
pectation that if these conditions were 
fully complied with, no lead would pass 
into the solution. In the course of the 
investigation the precautions which were 
taken to secure the conditions specified 
gradually became more stringent, and the 
amount of Jead passing into solution was 
correspondingly reduced, but when the 
utmost possible care had been taken, lead, 
in very minute proportion, was still de- 
tectable in the water by chemical tests. 
The proportion of lead was found to be 
constant even when the contact of water 
with lead had been brought about in re- 
peated experiments with some variations 
in detail. The impression produced by 
these results was that undoubtedly lead in 
the metallic state must have passed into 
the water, an action apparently similar to 
that which Whitney believes takes place 
with iron.—Abstracted from Nature 


(London), April 16. 
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San Francisco, Vallejo & Napa 
Valley Railroad. 

Some information regarding the latest 
additions to the equipment of the single- 
phase railway running between Vallejo 
and Napa, in California, is here given by 
W. F. Lamme. The power-house for this 
railroad contains two motor-generators 
driven by power from the California Gas 
and Electric Corporation system. These 
were originally 400-kilowatt, 6,600-volt, 
two-phase, twenty-five-cycle units, deliver- 
ing single-phase current to each of two in- 
sulated sections of the system. For feed- 


ing the trolley, five 200-kilowatt, 6,600 to 
750-volt transformers are employed. There 
are three four-motor equipments, each mo- 
tor being rated at 100 horse-power, and 
two four-motor equipments, the motors be- 
ing rated at seventy-five horse-power. 
When first installed the trolley voltage was 
750, but later it was raised to 3,300, the 
gear ratio of the motors was changed, the 
induction regulators at first employed were 
displaced by the unit-switch system and 
the generators were rewound to deliver 
6,600 volts, single-phase, instead of two- 
phase at the same potential. The reason 
for this was the unbalancing of the gener- 
ators due to the unequal traffic on the two 
sections of the road, which made it impos- 
sible to regulate the potential. Recent 
tests on this road, made on five new equip- 
ments, showed that with an average taken 
over 4,500 miles in regular service, the 
power consumption was eighty-nine watt- 
hours per ton-mile, and the line losses ap- 
proximately ten per cent, so that the 
watt-hours per ton-mile at the switchboard 
were about ninety-eight. The power 
factor varies considerably from thirty to 
ninety-five per cent, being lowest at the 
start and rising rapidly with an increase 
in speed.—A bstracted from the Journal 
of Electricity, Power and Gas (San Fran- 
cisco), April 18. 


A Gasolene Electric Automobile. 

An interesting gasolene-electric system 
of propulsion has been brought out by the 
Mercedes Company, of London. In this 
a generator of special design is driven 
directly by the gasolene engine and power 
is supplied from this to two series motors 
brought into the rear wheels. The arma- 
ture of the generator rotates about an in- 
ternal field, the former being built up of 
a slotted core carried on a spider. This 
core has a cone-shaped internal opening 
within which is a stationary field magnet, 
the pole-faces of which are also coned. 
The field magnet is mounted on a sleeve 
sliding on a fixed shaft on which a coarse 
thread has been cut. The object of this is 
to give contro] to the voltage of the ma- 
chine, for by shifting the field magnet in 
or out, the length of the air-gap is cor- 
respondingly varied, thus raising or low- 
ering the potential and at the same time 
shifting the field with respect to the 
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brushes so as to maintain the latter in the 
proper position for commutating. The 
commutator is of the radial type. This 
arrangement, it is said, maintains the out- 
put of the generator constant irrespective 
of the torque developed by the motors. 
The motors resemble somewhat the gen- 
erator, but the field magnet is fixed. It is 
internal to the armature, and the housing 
of the latter forms the hub of the wheel 
from which the spokes project. The com- 
mutator is radial and the brushes and 
field are carried on a fixed axle. By tak- 
ing off the outer end-casing, one entire 
side of the motor and the commutator is 
exposed. The motors are wound as series 
machines and are operated in series 
and parallel. There are four forward 
speeds and one for reversing. An omni- 
bus equipped with this system has been 
running in London for some time, with, it 
is said, good results. There is no auto- 
matic governor, the speed of the engine 
and the position of the generator field 
being under control of the driver.—Ab- 
stracted from the Electrician (London), 
April 17. y 


Application of Electric Power in the 
Production of Pig iron. 

A discussion of the use of electric 
power to assist in the operation of blast 
furnaces is given here by S. P. Bowen, 
the manager of the Tees Bridge Iron 
Works, Stockton-on-Tees, England. First 
taking up the question, the works engineer 
is confronted with the problem of decid- 
ing whether, in case he wishes to install 
the electric system, he shall produce his 
own power or purchase it. Where blast 
furnaces are directly connected with the 
coke ovens and steel works, the condi- 
tions are ideal for the adoption of a large 
power plant driven by the waste heat or 
by gas engines using the furnace gases, 
or by exhaust steam turbines using the 
steam from blowing engines. But im 
blast-furnace plants where no steel works 
or coke ovens exist, or where there is some 
question about the saving to be secured 
through the use of electric power, it would 
probably be advisable in the first case to 
purchase the power from a local electrie 
company. Where steel works are operated 
at the blast furnaces, large blowing er- 
gines are>required, which may be driven 
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by gas, and the gas plant will have suffi- 
cient spare gas for driving the electric 
generating plant. In smaller plants the 
exhaust steam turbine arrangement seems 
to be the more suitable, provided there is 
sufficient exhaust steam from existing en- 
gines to drive the turbines. There is, as 
a rule, an ample supply of exhaust steam 
quite sufficient to produce all the power 
required for operating the plant, the aver- 
age power supply on this system amounting 
to about 500 kilowatt-hours for each 100 
tons of iron made in twenty-four hours. 
There are many places in the iron-making 
process where the application of electricity 
has been, and can be, most economically 
adopted. This is particularly true regard- 
ing the methods of handling supplies and 
materials. In charging the blast furnaces, 
the ease with which the electrically driven 
hoists may be automatically controlled has 
been of much value. The author believes 
that the alternating-current system is, in 
general, more suitable for iron works than 
the direct-current, as the induction motor 
is the more serviceable machine, even 
under the worst conditions. This, of 
course, necessitates that variable-speed 
slip-ring motors be adopted.—A bstracted 
from the Electrical Magazine (London), 
April 15. 
< 
A New Metallic-Filament Lamp. 


A brief description is given here of the 
new metallic-filament lamp which is to be 
brought out by the Bryant Trading Syn- 
dicate, Limited, of Highbury, London. 
The filament is made of an alloy of tung- 
sten and some other metals, and burns 
with an efficiency of from 0.8 to 1.5 watts 
per candle, according to the life and can- 
dle-power of the lamp. For example, the 
115-volt, twenty-candle-power lamp burns 
at 0.9 watt per Hefner candle and has a 
life of over 1,000 hours. This same lamp 
may be run on a 100-volt circuit when, 
the maker says, it would give ten candle- 
power with an efficiency of 1.5 watts per 
candle. A thirty-four candle-power, 200- 
volt lamp is also to be put out, as well as 
a seventeen-candle-power, 100-volt lamp. 
The 200-volt lamp is to consist of six fila- 
ments arranged in series, or of nine fila- 
ments arranged in the same way. In the 
latter case each double filament will be 
two and three-eighths inches long. The 
100-volt lamp has four or five filaments in 
series, These filaments are cemented to 
the supporting irons at the top and are 
supported at the bottom by means of zig- 
zag springs which are attached to the fila- 
ments by means of a substance preventing 
them from sticking. The filament is said 
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to be smooth and have the appearance of 
fine stecl wire. The diameter is 0.0264 
millimetre. No carbon paste is used in 
these lamps, which is said to prevent black- 
ening of the bulbs. The lamps are for 
use in any position, though preferably with 
the filaments vertical. With this group- 
ing of the filaments the distribution of 
light is uniform in the horizontal plane 
and in the vertical plane resembles two in- 
tersecting circles. Life tests of the lamp 
show a slight rise in candle-power during 
the first 100 hours, and then a very grad- 
ual decrease, due apparently to an increase 
in the resistance of the filament. The 
efficiency curves show a slight increase in 
the power of consumption per candle with 
time.—A bstracted from Electrical Engi- 
neering (London), April 16. 
@ 

Electric Discharges Through Gases. 

In closing the series of lectures on elec- 
tric discharges through gases, delivered at 
the Royal Institution, London, England, 
Professor J. J. Thomson endeavored to 
explain the appearances seen in vacuum 
tubes when a current is passed. The 
cathode acts as the power station in these 
tubes. Here the conductivity of the gas 
is manufactured, and close to it is a very 
intense field. Under the action of this 
strong field the positive ions are dragged 
up to and collide with the cathode, their 
striking energy being very considerable. 
This bombardment causes the cathode to 
emit negative particles, which, repelled by 
the field, acquire a great velocity, and 
when this velocity reaches a certain limit, 
the particles are able to decompose any 
gaseous molecule they strike, producing 
fresh negative and positive particles. In 
the tube a double process is taking place. 
Within the negative glow the supply of 
negative particles is ample, and hence the 
current can be carried by these, even 
though moving at a relatively small ve- 
locity; and since this velocity is propor- 
tional to the field, the electric force, though 
very great close up to the cathode, is very 
small in the negative glow. If the par- 
ticles proceeded through the rest of the 
tube without diminution in the number, a 
small field would suffice to take them up 
to the anode, and there might be no lumi- 
nosity, a condition existing in the dark 
space. However, the negative particles col- 
lide with molecules and are diffused to- 
ward the walls of the tube, their number 
being thereby reduced. As a consequence. 
since the current must be the same at 
all cross-sections of the tube, those remain- 
ing must move more rapidly, and for this 
a stronger electric field is required. Can- 
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sequently the electric force increases to 
higher and higher values until matters 
reach a stage at which the speed of the 
particles is sufficient to decompose the 
molecules struck, thus producing a fresh 
supply of negative particles, accompanied 
by luminosity. Immediately following 
this the electric force again is small, but 
again the particles are diffused toward 
the sides of the tube, requiring an in- 
creased velocity of those which remain, 
and a second decomposition of molecules 
with a second striae. According to this 
theory, any action tending to diffuse the 
negative particles toward the side of the 
tube would also cause an increase in the 
velocity of those not completely deflected 
and increase the tendency to produce 
striæ. This effect can be shown by bring- 
ing up a magnet to a tube through which 
non-luminous discharge is taking place. 
Immediately striæ appear and the tube 
becomes luminous. Turning then to the 
arc discharge, Dr. Thomson said that this 
had characteristics differing from dis- 
charges in tubes. In vacuum tubes the 
currents are usually small, and the princi- 
pal fall of potential is at the cathode; 
in the are discharge the current is rela- 
tively large, and the principal fall of poten- 
tial is at the positive electrode. The arc 
is an instance of the discharge of elec- 
tricity through a gas, which here plavs 
only a very secondary part. The arc is a 
discharge of electricity from incandescent 
solids. A solid raised to a red heat emits 
negative electricity. This may be shown 
by passing an electric current through a 
solid so as to heat it. A discharge of 
negative particles will then take place. 
In the are the necessary temperature for 
the discharge of the negative particles is 
maintained by a bombardment of positive 
particles from the anode, which must, 
therefore, be maintained at a high temper- 
ature; and if independent means are em- 
ployed for keeping the cathode hot, anv 
anode may be used. The cathode, however, 
must be some material which will with- 
stand a high temperature without melting, 
since the number of positive particles 
emitted increases enormously with the 
temperature. Hence, for economical rea- 
sons, the cathode should not only be capa- 
ble of standing a high temperature, but 
should be a poor conductor of heat, a con. 
dition fairly well fulfilled by carbon. The 
necessary temperature in the arc is partly 
due to combustion, but a complete explana- 
tion of the action going on there has not 
yet been given.—Abstracted from Engi- 
neering (London), April 17, 
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The Westinghouse Mill 
Motor. 

The installations of electric motors for 
driving auxiliary machinery in steel mills 
have increased rapidly in the last few 
years, largely because their general char- 
acteristics make them particularly adapt- 
able for this class of service; and owing 
to their ruggedness, mechanically and 
electrically, and the perfection of the con- 
trol systems now developed, the electric 
drive gives results that are exceedingly 
satisfactory and reliable. The tempera- 
ture in the mills is generally high, great 
quantities of metallic dust are present, the 
loads vary rapidly between wide limits, 
subjecting the motors to excessive mechan- 
ical and electrical strains, frequent re- 
versals are required, and uninterrupted 
service with practically continuous opera- 
tion is a necessity. 

The mill type of direct-current motor, 
which has recently been put on the market 
by the Westinghouse Electric and Manu- 
facturing Company to meet these condi- 
‘tions, has been carefully designed after a 
conference with a large number of promi- 
nent steel mill engineers with a full 
knowledge of all the electrical and me- 
chanical requirements. 

The illustration shows the motor opened 
for removal of the armature. As shown, 
the motor frame is divided horizontally 
and is hinged, allowing the upper half to 
be swung back and repairs made in the 
minimum amount of time. The heavy 
section of the frame insures rigidity and 
freedom from vibration. The frame 1s 
provided with handholes for inspection of 
the commutator and windings, but the 
covers fit tightly and the frame is dust- 
proof. The bearing housing is extended 
beyond the bearing and a dustproof con- 
struction is secured by means of a steel 
washer and felt Jining. 

The dimensions of the shaft are excep- 
tionally large with key-ways of liberal 
dimensions and the damages from bending 
and breaking are eliminated. 

The shaft extensions on both ends are 
tapered and are of the same dimensions. 
Thus the bore of pinions and brake wheels 
or hubs conform to one standard, are 
easily fitted securely in place and can be 
removed rapidly. 

The bearings are particularly satisfac- 


tory, because of the large amount of wear- 
ing surface, which insures a long life. The 
air-gap between the fields and the arma- 
ture is large, which allows of considerable 
wear in the bearings before the revolving 
and stationary parts could rub. Special 
provisions have been made which prevent 


WESTINGHOUSE MILL Motor, WITH UPPER 
FRAME RAISED. 
oil from being drawn into the armature as 
well as from creeping along the shaft. The 
bearings are split and made interchange- 
able for either end of the motor. No dowel 
pins are used, as lugs casť with the bear- 
ings keep them from turning. An eye- 


BrusH-HOLDER AND BRUSHES OF MILL-TYPE 
MOTOR. 


bolt on each bearing permits of ready 
handling of the armature. 

The commutator and brushes are con- 
structed with a low current density, and 
thus tend to reduce the heating to a mini- 
mum. The commutator is mounted on 
the same spider as the armature lamina- 
tions, so that the shaft may be readily re- 
moved. 


The carbon-holder is of very substantial 
design, and so constructed that by the re- 
moval of one holding bolt ‘the entire 
holder as one piece can be removed from 
the motor. The insulation is thoroughly 
protected from moisture and mechanical 
injury. i 

The insulation used on the motors is 
incombustible throughout, and withstands 
high operating temperatures without de- 
terioration. Asbestos, mica, porcelain or 
an insulating compound is used in all 
cases. The coils are treated with the com- 
pound and then baked at a temperature 
higher than any that will ever be met in 
normal service. 

The armature coils are made of strap 
copper insulated with mica tape, hand 
wound. This form of coil can be easily 
repaired by the customer. The coils are 
held in place by hard fibre wedges and 
bands which are below the surface of the 
laminations. The rear end of the arma- 
ture is provided with an end bell upon 
which the ends of the armature coils are 
securely banded. 

Simplicity and accessibility of all parts 
for repair or removal are characteristic 
features of the motors, giving the ad- 
vantage of quick changes and little loss of 
time. This improved design of motor has 
met with the approval of the steel mill 
engineers, and the results obtained by mo- 
tors in service have been highly satis- 


factory. 
—0 


Aluminum-Cell Lightning 
Arresters. 


There has recently been placed on the 
market by the General Electric Company, 
Schenectady, N. Y., a form of electrolytic 
lightning arrester known as the aluminum- 
cell arrester for operating on alternating- 
current circuits. The arrester, as shown 
in Fig. 1, consists essentially of a serie 
of concentric inverted cones placed one 
above the other with a vertical spacing of 
about three-sixteenths inch. The cones 
are insulated from one another except for 
the electrolyte, which partially fills them. 
Each cell then consists of two aluminum 
cones and the intervening electrolyte. 

A sufficient number of cells placed in 
series forms a complete arrester, the elec- 
trical characteristics of which are the 
same fas a-single-cell.. The cones com- 
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plete with the electrolyte are immersed in 
a tank of oil, which affords the necessary 
insulation and great heat-absorbing capac- 
ity. These tanks are made of welded 
steel and are equipped with wooden cov- 
ers and suitable porcelain bushings. 

The efficacy of the cones as a lightning 
arrester depends upon a thin film which 
is formed upon the surface of the alumi- 
num by a special process of manufacture. 
This film may be compared with the 
safety valve of a steam boiler which opens 
at a definite pressure and allows the steam 
to escape. 

' Each cell, two adjacent cones with in- 
tervening electrolyte, is designed to oper- 
ate normally at 300 volts. If the poten- 
tial rises to any value greater than 300 
volts and less than 420 volts, the film al- 
lows the discharge to take place, but a 
thicker film is immediately formed and the 
current is again decreased to a small 
value. When the line potential becomes 
normal this extra thickness of film grad- 
ually dissolves, leaving the film in its nor- 
mal condition. | 

At 420 volts (about forty per cent above 
normal voltage) the film opens and allows 
a free and heavy discharge to take. place. 
This voltage represents the maximum 
critical film value per cell. The plate area 
of the cells is sufficient to allow a dis- 
charge of more than 1000 amperes at 
double normal potential, or 600 volts per 
cell. This represents a quantity of elec- 
tricity many times greater than that usu- 
ally liberated by an ordinary induced 
lightning stroke. Consequently it is not 
possible to get an excessive potential 
across the terminals of the arrester by such 
discharges. 

The aluminum cell arrester is designed 
to be connected to the line through ad- 
justable horn gaps. These gaps may be 
set so that the voltage will break across at 
any desired rise above the normal operat- 
ing voltage. 
rant the gaps can be set so as to allow the 
arrester to discharge when the line volt- 
age rises only about twenty-five per cent. 

The horn gaps perform three important 
functions: First, they act as spark-gaps, 
as explained; second, they may be used as 
disconnecting switches, and third, for sub- 
jecting the arrester to normal voltage. It 
is recommended that current be sent 
through the arrester every day or two, so 
as to assure proper formation of the film 
on the aluminum cones. The horn gaps 
are so constructed that they can be easily 
short-circuited momentarily for accom- 
plishing their purposes. 

In the General Electric aluminum-cell 
arresters for alternating-current circuits 


When the conditions war-. 
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the use of steel for the containing tank 
prevents liability of breaking during trane- 
portation, installation or operation. 

Another important feature in the me- 
chanical construction of these arresters 
is that the aluminum cones are supported 
by their rim at four points, thus making 
a sturdy construction and eliminating any 
liability of the adjacent cones short-circuit- 
ing against each other. 

The cone shape or pointed construction 
of the aluminum has a very decided ad- 
vantage in preventing explosive or cor- 
rosive action of the arrester and prevents 
local heating and short life. 

Some of the advantages of this type of 


arrester, from a protective standpoint of 


view, are as follows: 
(1) They are designed to discharge 
at a comparatively small rise of voltage. 
(2) The arrester will discharge the 
heaviest induced stroke without allowing 


EXPLODED VIEW OF ONE LEG OF 12,500-VOLT 
ALUMINUM LIGHTNING ARRESTER. 

an abnormal rise of voltage in the sys- 

tem. 

(3) The large amount of oil used for 
heat absorbing and radiating capacity en- 
ables the arrester to discharge continuously 
for one-half hour. This is particularly 
desirable in case of a grounded phase, 
since the cause of the ground can often be 
located in a half hour’s time, or necessary 
switching be done so as to transfer to an- 
other set of busses. 

(4) An inherent feature of General 
Electric aluminum cell arresters with a 
properly formed film is the fact that no 
dynamic current will flow as a result of 


the discharge. 
Approve Westinghouse Pian. 


The merchandise creditors’ plan for the 
rehabilitation of the Westinghouse Elec- 
tric & Manufacturing Company has been 
approved by the representatives of claims 
aggregating $3,500,000 out of a total of 
$4,250,000 of merchandise debt, according 
to a statement issued yesterday by the 
merchandise creditors’ committee. One of 
the features of the merchandise creditors’ 
plan is an offer to take stock in the West- 
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inghouse Company at par in payment o. 
their claims to an amount aggregating 
$4,000,000. The plan provides that $10,- 
000,000 of new assenting stock must be 
subscribed for. With the $4,000,000 to 
be taken by creditors, it will be necessary 
for stockholders to provide the remaining 
$6,000,000. 

In a circular letter to stockholders sent 
out recently by George Westinghouse, the 
stockholders are urged to subscribe 
promptly to prevenť a sale of the prop- 
erty. The circular says in part: 

“Your affairs have been officially ad- 
ministered by the receivers, and since their 
appointment the direct and contingent 
liabilities of the company with reference 
to its Canadian and European interests 
have been reduced by $1,750,000. They 
have also converted into cash a large 
amount of surplus materials, raw, in proc- 
ess and finished, which were on hand on 
October 23, 1907, thus very materially 
strengthening and improving the general 
situation. Your interest in the company as 
a stockholder is nevertheless in serious 
jeopardy owing to the unfortunate finan- 
cial events of last October, which neces- 
sitated the appointment of receivers on the 
23d of that month to administer your af- 
fairs and to preserve your property until 


provision could be made by the united ac- 


tion of the creditors and stockholders of 
the company to adjust the debt and pro- 
vide ample new working capital to carry on 
your business on a cash basis and to an 
extent commensurate with the facilities 
already provided to meet the increasing 
demands in normal times. 

“Your creditors, through a committee 


appointed to represent them, have been 


very indulgent and have already given a 
total of seven months (until June 1) to 
permit the several interests involved to 


perfect some plan which would adjust the 
debts of the company and also conserve 
your interests as stockholders. Will not 
each stockholder assist the efforts being 
made by the readjustment committee, the 
merchandise creditors’ committee, numer- 
ous stockholders, and any others inter- 
ested in the situation, to perpetuate a busi- 
ness of such great importance in the in- 
dustrial world and thereby protect his own 
interests? If you do not subscribe you 
in effect vote for a sale of the property 
by the creditors and thus the elimination 
of all stock interests. 

Sees the future management of 
the company I may add that I consider 
essential the election of a board of direc- 
tors representative of the several interests 
whose character and experience will insure 
a safe management of finances and who 
will devote enough time to your business 
to become so acquainted with its require- 
ments that they can intelligently dirèct its 
affairs.” 


738 


The Sewage Pumping Sta- 
tions at Dayton, Ohio. 

The city of Dayton, Ohio, lies in a val- 
ley surrounded by hills whose slopes drain 
very rapidly. At this point, several 
streams unite to form the Great Miami 
River. This stream in summer is of in- 
significant proportions, but in late winter 
and early spring after a sudden rain or 
melting snow, it rises in a few hours to 
the proportions of a great river. To pro- 
tect the city from inundation, levees are 
maintained, but a rise in the river cuts off 
the sewers and it is necessary to close the 


ONE OF THE THREE 4,500-GALLON CENTRIFUGAL 
PUMPS IN THE LONGWORTH STREET PLANT. 


gates at the outfalls to prevent the river 
backing up into the streets and houses. 
At such times it is necessary to raise the 
sewage and discharge above the flood level. 
After careful investigation and some cost- 
ly and unfortunate experiments with 
steam pumps and pneumatic ejectors, 
which either required too much attention 
or were too expensive or uncertain in oper- 
ation, the city of Dayton decided to install 
automatic electric pumps and awarded the 
contracts to the Dayton Hydraulic Ma- 
chinery Company, builder of the well- 
known “Brooks” and “Dayton” centrif- 
ugal pumps. 

When electric motors were decided upon 
as the driving power, central station power 
was also accepted as the only satisfactory 
generating source, since power can be ob- 
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tained on a moment’s notice at any time, 
night or day. Consequently, there is the 
entire elimination of steam boiler and en- 
gine troubles, as these are all cared for by 
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zontal, “CCL,” three-phase, sixty-cycle 
Westinghouse motors. The motors are 
started and stopped by standard oil-switch 
compensators which are operated by hy- 


LEHMAN STREET PUMPING PLANT. 


the central station, which is running at 
all times, whether the water in the river 
is high or low. Were any other power 
adopted for the pumps, the maintenance 
and operating charges would be increased. 


draulic pistons controlled by float switches 
designed and built by the Dayton Hydrau- 
lic Machinery Company under their 
patents. The lift is variable, averaging 
about twenty fect. The discharge is 


SS 


INTERIOR OF LEHMAN STREET PUMPING PLANT, SHOWING AUTO-STARTER AND 
Forty-Horst-PowER MOTORS. 


Three stations have so far been con- 
structed in various sections of the city. 
The first is equipped with two vertical 
2,500-gallon “Brooks” submerged centrif- 
ugals, geared to twenty horse-power,) hori- 


through a check valve at a point below ex- 
treme high-water. The operation of these 
pumps is entirely automatic, it being only 
necessary to inspect them occasionally a? 
keep. the dil) receptacles filled. Upon 
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notice of a rise in the river, the gates are 
closed and the current turned on, after 
which the pumps cut in and cut out auto- 
matically with the rise or fall of the 
sewage in the pits. 

The second station, at Longworth street, 
has three units and the third station, at 
Lehman street, two, each consisting of a 
double-suction, vertical, submerged 4,500- 
gallon Brooks centrifugal, direct-con- 
nected to a forty-horse-power, vertical- 
type “CCL” three-phase, sixty-cycle, 2,800- 
volt Westinghouse motor. 

The starting apparatus at these last two 
stations consists of floats which operate 
the valves on a hydraulic piston, using 
water under pressure from the city mains. 
On starting, this piston raises the lever 
on a Westinghouse auto-starter to the 
starting position, at the same time rotating 
an arm carrying a heavy counter-weight 
which, by the time the motors have picked 
up speed, falls, and, by means of a pawl, 
drops the lever to the running position. 
On stopping, the reverse motion given the 
counter-weights, moves the lift to the cut- 
out position. The operation of this ap- 
paratus is extremely satisfactory and the 
motors cut in and cut out automatically 
with great regularity and smoothness. 
During a heavy rain when the river was 
quite high, one pump was sufficient to 
take care of the flow in the sewers at the 
Lehman street station when running three 
minutes out of each ten, being idle the 
remaining seven minutes. 

— 0 
A New Maximum-Watt- 
Demand Indicator. 

In many cases it is necessary to know 
the actual maximum watt consumption on 
alternating-current circuits, especially in 
motor installations. To meet the demand 
for this type of instrument the General 
Electric Company, Schenectady, N. Y., 
has placed on the market an indicator de- 
signed to operate correctly within com- 
mercial limits on two or three-phase 
circuits, with balanced or unbalanced, in- 
ductive or non-inductive loads. By proper 
connections it may also be used on single- 
phase circuits. 

This device is a modification of the 
“D-3” polyphase wattmeter, with both 
electrical elements acting on the top disc 
and a strong damping system acting upon 
the lower disc to provide the necessary 
time lag. In place of the usual register 
there is provided a single graduated dial 
and two pointers. One of these is driven 
by the moving element through a train 
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of gears and indicates at any instant the 
energy passing through the device. The 
other pointer is driven by the first and 
remains at the maximum position reached 


NEw MaxiMoM-WATT-DEMAND INDICATOR. 


by it, being held in this position by a 
ratchet. The final position reached by this 


MAXIMUM-WATT-DEMAND INDICATOR, WITH 
CovER REMOVED. 


second pointer indicates the maximum 
energy taken from the circuit. A thumb- 
nut is used to set the maximum-demand 
pointer back to zero, and it may be sealed 
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to prevent tampering by unauthorized 
persons. 

The length of time required for the 
pointer to reach its maximum position, or 
the time lag, will depend on the torque 
of the motor elements and the strength of 
the damping magnets, and may be varied 
from one minute to thirty minutes. The 
indicator is rated by defining the time 
lag at ninety per cent of full scale, since 
between ninety and 100 per cent the move- 
ment is very slow compared with the speed 
from zero to ninety per cent. 

The polyphase demand indicators are 
made self-contained in capacities from 
twenty-five to 150 amperes, 220 to 650 
volts. Above these capacities current and 
potential transformers must be used. The 
indicators are furnished with an all-metal 
cover finished in black japan. 


——_--@oe__——_- 
The End of the Lipsey Case. 


Ralph Lipsey, who was indicted by the 
Grand Jury in January, 1906, charged 
with having received 2,000 Perkins sock- 
ets which had been stolen from the Elec- 
tric Appliance Company, of Chicago, Ill., 
and subsequently disposed of by Lipsey, 
and who was convicted in the February 
term of 1906, has been finally returned to 
the Joliet (Ill.) penitentiary after being 
released several times through the efforts 
of his attorneys. On April 23 the Su- 
preme Court handed down a decision de- 
claring that it would not permit its de- 
cisions to be reviewed by an inferior court 
under the guise of habeas corpus proceed- 
ings, a condition which had allowed Lip- 
sey to be brought to court several times. 
Lipsey was ordered forthwith returned 
to the penitentiary to serve an indeter- 
minate term. By this decision of the 
Supreme Court the uneffective criminal 
administration of Illinois, which hereto- 
fore permitted an endless chain of trials 
and retrials, has come to a proper ending, 
and no longer can habeas corpus be in- 
voked and successfully worked to release 
men from the penitentiary who have been 
placed there by a mandate of the Supreme 
Court. 

James J. Barbour, state attorney, 
handled the case against Lipsey, and Fred- 
eric P. Vose, general counsel for the Na- 
tional Electrical Trades Association, is 
given credit for running down and un- 
earthing Lipsey’s fence, which was a 
menace to the electrical trade of Chicago 
and elsewhere. It was on Mr. Vose’s tes- 
timony, very largely, that Lipsey was con- 
victed. 
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DOMESTIC AND EXPORT. 


IDAHO WATER-POWER DEVELOPMENT—Work has been 
commenced on a power plant to be located within the city limits of 
Lewiston, Ida., and to utilize the water power of the Clearwater 
River. More than 50,000 horse-power will eventually be developed. 
The North Coast Power Company, represented by Engineer Frank 
McKean and George W. Tannahill, is the concern undertaking the 
work, and it is understood that the power 80 developed is to be 
used for an extensive system of interurban lines connecting Lewis- 
ton and vicinity with Clarkston, Asotin, Anatone, Cloverland and 
Pomeroy, and extending into the Craig Mountain timber belt and 
to the cement, lime and coal deposits on the Snake River above 
Lewiston. 


TO COMPLETE CHICAGO & MILWAUKEE ELECTRIC LINE— 
Judge Tarrant, in the Circuit Court, at Milwaukee, Wis., on April 
24, signed an order directing the Fidelity Trust Company, as re- 
ceiver of the Chicago & Milwaukee Electric Railway Company, to 
issue certificates of indebtedness for the benefit and protection of 
the property of the railway company. The certificates are issued 
in order that the work of completing the Frost road into Milwaukee 
may be completed without delay. The order, which was signed 
in the case of the Columbia Construction Company against the 
Chicago & Milwaukee Electric Company, directs the trust com- 
pany to issue certificates to an amount necessary to meet build- 
ing requirements. The Columbia Construction Company agrees to 
purchase the certificates to pay for real estate purchased or con- 
demned for right of way and general construction work, the cer- 
tificates to bear interest at six per cent. 


NEW TRACTION COMPANY IN DETROIT OFFERS EX- 
TENSIVE CONCESSIONS—The Detroit Traction Company which, 
through William E. Baubie, is asking for a thirty-year three-cent- 
fare franchise from Detroit, Mich., has offered to do all the paving 
and repairing of paving between its tracks should it get a franchise, 
in addition to the other things offered. Mr. Baubie has asked the 
council to submit the franchise to a vote of the people at a special 
election. Mr. Baubie is quoted as follows: “The ordinance asks 
for a thirty-year franchise, but provides that should the city decide 
to operate its own systems the municipality can take over the 
ordinance and all property of the company upon a six-months’ 
notice. A bond for $50,000 will be filed immediately if required.” 
The promise of the company will be, Mr. Baubie says, not to bond 
for more than $55,000 a mile, and he expects that the stock of the 
company will not run more than $25,000 a mile. 


HOLDERS OF DEBENTURE BONDS BLOCK FINANCING 
PLAN OF PACIFIC GAS AND ELECTRIC COMPANY—Guggen- 
heimer, Untermyer & Marshall, acting for the Industrial and General 
Trust Company, Limited, and other plaintiffs, including Baron Ash- 
ton, has obtained from Judge Dowling in the Supreme Court, at 
New York, an injunction restraining the Pacific Gas and Electric 
Company, the Trust Company of America, Frank A. Vanderlip 
and others from carrying out the plan providing for the exchange of 
the debentures of the Pacific Gas and Electric Company for mort- 
gage bends. The court also restrains the Trust Company of America 
from exchanging the deposited debentures for the mortgage bonds. 
The Pacific Gas and Electric Company is a San Francisco company 
controlling gas and electric franchises in San Francisco and adjoin- 
ing cities. It is capitalized at $30,000,000 and has bonds outstanding 
of about $10,000,000. It is learned that the company planned to 
create a mortgage which is being objected to by holders of debenture 
bonds. N. W. Halsey is chairman of the company. 


ELECTRIC SYSTEM OF 283 MILES PLANNED-——Simultaneously 
with the increase in the capital stock of the Oregon Electric Com- 
pany from $2,000,000 to $10,000,000 has begun actual construction on 
the first of the 283 miles of extensions, branches and laterals to the 
Portland and Salem Electric line which was placed in operation 
within the last few weeks. The roads mapped out are: Portland 
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to Tillamook, via Hillsboro; Portland to Eugene, via Corvallis; 
Salem to Mill City, Salem to Dallas, Salem to Albany and Albany 
to Cascadia. Supplementary articles of incorporation, necessary 
to the increase have been filed in the office of the county clerk of 
Multnomah County, Oregon. Guy W. Talbot, Edward Cookingham, 
James B. Kerr and George F. Nevins are the nominal incorporators 
signing the new articles. The road is backed by Moffat & White, 
bankers, of New York city, and Charles M. Pratt, of New York, is 
president. Work has been begun on the Portland-Hillsboro-Tilla- 
mook line. When completed, the system of electric roads of this 
company terminating in Portland will exceed 330 miles. 


CHICAGO-NEW YORK ELECTRIC LINE—At a meeting of 
the stockholders of the Chicago & New York Electric Air Line Com- 
pany, at Portland, Me., the management was authorized to reduce 
the par value of the stock from $100 to $25, the stockholders of 
record to receive four of the new shares for one of the old, and to 
issue $680,000 par of preferred seven-per-cent cumulative stock. 
On suggestion of President A. C. Miller, of Illinois, a committee 
consisting of George C. Goodrum, of Fall River, Mass.; Charles 
Michaels, of Laporte, Ind., and C. Fairfield, of Minneapolis, Minn., 
was appointed to investigate three receivership suits which it was 
said had been brought against the company, but had later been 
vacated by the court. There was represented at the meeting 201,000 
of the 250,000 shares of stock outstanding. President Miller said 
that ten miles of the road was in operation and that by fall thirty- 
six miles, between Laporte and Gary, Ind., would be in operation. 
The preferred stock issue was to provide for completing this sec- 
tion. The company was incorporated in Maine in 1905 with an 
authorized capital of $25,000,000, all common stock. 


NEW MANUFACTURING COMPANIES. 
LOS ANGELES, CAL.—Articles of incorporation have been filed 
for the Electric Equipment Company, with a capital of $20,000. 


BOSTON, MASS.—The Automatic Electric Signal Company has 
been incorporated with a capital of $100,000. The officers are: 
President, S. A. Corbett, Boston; treasurer, F. L. Hall, Winthrop. 


DOVER, DEL.—The Protectus Electrical Manufacturing Com- 
pany, of Pittsburg, Pa., has been incorporated with a capital of 
$125,000. The incorporators are: E. L. Kern, J. K. Neagley. N. F- 
Bicking, Pittsburg. 


ALBANY, N. Y.—A. W. Nugent, Incorporated, of Yonkers, has 
been chartered by the state department, to deal in electrical app 
ratus, etc. The capital stock is $5,000, and the directors are as fol- 
lows: A. B. Gronbeck, F. A. Nugent and Elizabeth Nugent, of 
Yonkers. 


RALEIGH, N. C.—A charter has been granted Tucker & Laxton, 
Incorporated, of Charlotte, capitalized at $10,000, for manufacturing 
and dealing in appliances for electric ight, gas and steam, especial- 
ly apparatus for street cars. The incorporators are: F. S. Tucker 
and A. P. and F. M. Laxton. 


PROVIDENCE, R. I.—The United Electric Signa] Company has 
been incorporated at the office of the secretary of state. The articles 
of association name Arthur M. Allen, Abbott Phillips and Rush 
Sturges as the incorporators. The company will be located in 
Providence and will manufacture and deal in electric signals and 
appliances of a similar nature. The capital stock is placed at 
$200,000. 

EDUCATIONAL NOTE. 

THE HEBREW TECHNICAL INSTITUTE—The commence 
ment exercises of the graduating class of the Hebrew Technical 
Institute will be held on Wednesday evening, May 13, in the larg? 
hall of Cooper Union, New York city. There will also be an ext 
bition of the work of the past year at the institute, 36 Stuyvesant 
street, New York city, on Monday evening, May 11, from eight '° 
ten o’clock; Tuesday afternoon, May 12, from three to five o'clock, 
and Tuesday evening, May(12, from eight toten o'clock. Morris 
Loeb is president and Edgar`S. Barney principal of the institute 
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ELECTRIC RAILWAYS. 


LINCOLN, NEB.—The Citizens’ Railway Company has secured 
permission of the county commissioners to build to University Place 
and Havelock. Later it is planned to build a line to Ashland. 


SPRINGFIELD, ILL.—The Illinois Traction System will spend 
$5,000 remodeling the old car barns in Springfield to fit them for 
the use of the compgny. The work will include enlarging the 
present buildings and arranging a passenger station. 


MARSHALL, ILL.—Surveyors who are laying out the route of 
the new interurban line between Charleston and Terre Haute via 
Westfield and Marshall have practically completed the work. As 
soon as the survey is completed construction work will be begun. 


BOULDER, COL.—The Denver & Interurban road expects to 
reach Boulder with its first cars about May 15. It is estimated it 
will take an hour and twenty minutes to run from Boulder to the 
tramway loop in Denver. Hourly service will be provided between 
the two places. 


MOROCCO, IND.—The Chicago & Southern Traction Company's 
route has been surveyed from Crete to Momence, and from the 
latter point it is proposed to extend the line to Kankakee. There 
is a rumor of a connecting line between Momence and Lafayette 
and that a survey for this line will be made soon. 


‘DENVER, COL.—The Intermountain Railroad, formerly the 
Denver, Lakewood & Golden, which is engaged in electrifying its 
line from Denver to.Golden, expects to have the new service in 
operation within thirty days. The company is figuring on making 
a forty-minute schedule between Denver and Golden. 


HORNELL, N. Y.—Surveyvyors are at work laying out the Hornell 
branch of the Rochester, Corning & Elmira Traction Company. A 
survey was made last spring but the company desires to make some 
changes. An application will be filed with the Public Service Com- 
mission asking for a certificate of necessity and work will be started 
when it is granted. 


MINNEAPOLIS, MINN.—President M. M. Savage and the board 
of directors of the Dan Patch Air Line have awarded and signed 
contracts for all the grading between Savage and Northfield, a 
distance of nearly thirty miles. The work will cost $150,000. It 
must be completed within ninety days. The contractor is H. A. 
Whittier, of Northfield. 


WATSONVILLE, CAL.—The committee which has had under 
way the rehabilitation of the electric line from Watsonville to Port 
Watsonville announces that it has received an option from the 
bondholders of the Watsonville Transportation Company agreeing 
to sell the entire holdings of the company for $50,000 in twenty- 
payment bonds of $2,500 each. 


HOOSICK FALLS, N. Y.—The trolley road formerly known as 
the Bennington & Hoosick Valley Railway, extending from Benning- 
ton to Hoosick Falls, a distance of sixteen miles, will be placed in 
good physical condition during the coming summer by the present 
owner, the New York, New Haven & Hartford Railroad. It is 
understood $100,000 will be expended in repairs and improvements 
on the line. 


ST. LOUIS, MO.—The Hillsboro, Kimswick & Northern Railway 
Company, which is to extend to Crystal City, thirty miles south of 
St. Louis, has applied for a franchise in St. Louis, so as to connect 
with the Broadway line at Poepping street. The company wants to 
enter the city at Ivory avenue and the River des Peres, and lay its 
tracks over Ivory avenue and Poepping street to Broadway. A 
like bill was presented to the municipal assembly two years ago. 


BOWLING GREEN, OHIO—By a deal between the board of 
trade and E. H. McKnight, manager of the Lake Erle, Bowling 
Green & Napoleon Railway Company, the extension of the electric 
line to Tontogany is assured. A through route will be established 
from Lima through Deshler, Bowling Green, Woodville to Fremont 
and Port Clinton. The board of trade has taken $10,000 in bonds 
of the road, and has agreed to act as trustee for another $10,000 
bond issue, | 


BROOKLYN, N. Y.—The Brooklyn Union Elevated Railroad Com- 
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pany haa made an application to the Public Service Commission for 
the right to the exclusive use of two of the tracks provided for 
elevated railroads upon and across the Manhattan Bridge and ap- 
proaches when constructed across the East River, together with 
necessary connections, terminals, switches, sidings, turnouts, wires 
and equipment for the operation of its elevated railroad cars from 
the borough of Brooklyn over and across the bridge and approaches 
thereto, 


BILLINGS, MONT.—According to articles of incorporation of 
the Stillwater Power and Railway Company, filed here, an electric 
railroad will be constructed from Billings to Cooke City by way of 
Columbus, and work on the line wil] soon begin. There will be 
branches to Yellowstone, Sweet Grass, Carbon and Park counties. 
The capital stock of the company is $3,000,000, and among the seven 
directors are: Willard Bennett, of Helena; George H. Savage, W. 
E. Dufr¢ésee and E. E. Congdon, of Butte. The line will open a 
rich mining region. 


TOLEDO, OHIO—A through electric line between Detroit, Toledo 
and Indianapolis is assured, if negotiations now under way are suc- 
cessful. Representatives of an Indiana traction syndicate have been 
over the line of the Toledo & Indiana Railway, which is in the 
hands of a receiver. This syndicate is figuring on taking over the 
property when it is sold. This property is the link that is needed 
to complete the Detroit, Toledo and Indianapolis line, and if ac- 
quired it will be necessary only to build a stretch of new track 
about twenty-five miles long to connect the two links. 


WESTON, ORE.—The city council has granted a franchise for 
an electric railway on Water street through the city for a period 
of twenty-five years to E. S. Isaacs, of Walla Walla. The road is 
to be completed in eighteen months and regular service must be 
inaugurated in two years. The company is required to erect and 
maintain a bridge over Pine creek. The line contemplated seems 
to be an extension of the proposed line leaving Walla Walla to the 
eastward of the cemetery, swinging westward to Hudson Bay, thence 
up Pine Creek to Weston and on to Pendleton. 


LAKEWOOD, N. J.—It is stated that the proposed trolley road 
between Lakewood and Point Pleasant will be built this year. More 
than $50,000 has been expended on right of way and construction, 
and only $100,000 more is needed. The cars will be run under a 
thirty-minute headway from Lakewood to the sea front at Point 
Pleasant. At the latter place it is proposed to build a $10,000 
casino. It is proposed to complete and have the road in operation 
by July 1, 1998. It is also proposed to have the road connect with 
the Atlantic Coast line by the extension of the latter from 
Sea Girt to Point Pleasant. 


CALUMET, MICH.—Stone & Webster, of Boston, general man- 
agers of the Houghton County Electric Light Company, have mapped 
out a line of improvements on their properties which will result 
in the expenditure of $1,000,000 this summer. Among the more 
important work to be done will be the extension of the street rail- 
way six miles to Mohawk, erection of a new substation at Laurfium, 
rebuilding of the overhead system at Calumet, new transmission 
line from Calumet to Mohawk to provide power for the mines, 
enlargement of car barns at Laurium and Hancock, and improve- 
ments to coal-handling apparatus at Hancock and Houghton. 


SPARTANBURG, S. C.—The Electric Power and Manufactur- 
ing Company, a two-million-dollar concern, composed of Pittsburg 
capitalists, has purchased the Spartanburg Street Railway, Gas 
and Electric Company,eand will take over the property within a 
short time. The acquisition of the street railway company by the 
Electric Power and Manufacturing Company means that extensive 
improvements will be made. ‘The Electric Power and Manufactur- 
ing Company is chartered under the laws of South Carolina. The 
general offices of the company are located in thia city. The com- 
pany will be ready to furnish electrical power in Spartanburg 
within the next six weeks. 


SPRINGFIELD, ILL.—Springfield men are the incorporators 
and first board of directors of the Alton, St. Louis & Cairo Rail- 
way Company, a license to incorporate which has been issued by the 
secretary of state. The principal office is to be at East St. Louis 
and the capital stock is nominally $100,000. It is proposed, toxcon: 
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struct a railroad from Altor, through the counties of Madison and 
St. Clair, to East St. Louis, and from East St. Louis, through the 
counties of St. Clair, Monroe, Randolph, Jackson, Union and Alex- 
ander, to the city of Cairo, with a branch to Columbia, Waterloo 
and Mammoth Cave in Monroe County. The incorporators and 
first board of directors are: B. B. Renfrow, Dr. C. H. Walters, Will- 
lam L. Ensel, George M. Switzer and C. B. Meredith, all of Spring- 
field. Dr. Walters says the railroad is being promoted by Colonel 
Thomas N. Chase, of St. Louis. The right of way from Alton to 
Cairo has been secured. 


FREDERICK, MD.—The Washington, Frederick & Gettysburg 
Railway Company has purchased from the Monocacy Valley Railway 
Company the latter’s line of railway, which will be made part of 
the purchasing company’s line. The Monocacy Valley Railway runs 
from Catoctin Furnace to Thurmont, a distance of about five miles, 
and at Thurmont connects with the Western Maryland Railroad. 
The Washington, Frederick & Gettysburg line now runs from Fred- 
erick to Lewistown, about three miles from Catoctin Furnace. The 
executive committee, after the deal was made was instructed to pro- 
ceed at once to build the connecting line. The price paid for the 
Monocacy Valley line was $35,000. 


BELLEFONTAINE, OHIO—The Ohio Electric Railway Com- 
pany has settled the differences existing between the company and 
the city. The old franchise is renewed for twenty-five years and the 
company gets an outlet for its Lima line, which has been completed 
from Lima to within three miles of Bellefontaine. Suits brought 
by the city against the company are dismissed and the company has 
paid $4,300 on a disputed paving assessment, donated ground to the 
city for a street and entered into a bond to improve another street 
by widening it. It is expected to have cars in operation on the 
new line from Bellefontaine to Lima within six weeks, thus com- 
pleting the Schoepf syndicate’s river-to-lake line. 


CLEVELAND, OHIO—The city council, acting under advantages 
conveyed by the Schmidt bill, has passed an ordinance granting the 
Forest City Railway Company franchises in Woodland avenue, 
Kinsman and Buckeye roads, and Detroit, Madison and Lorain 
avenues and tributary streets for fifteen years. These replace 
Cleveland Electric grants held to have expired. The council also 
passed the ordinance granting the right to ‘the Neutral Street Rail- 
way Company to build lines in Central and Quincy avenues. This 
measure was passed aS a result of an agreement entered into be- 
tween Mayor Johnson and F. H. Goff in the course of peace nego- 
tiations. It will not be contested if the street-railway fight should 


be renewed. 


ROCHESTER, N. Y.—A special meeting of the stockholders of 
the Holland-American Construction Company has been called for 
May 11 for the purpose of voting on a proposition to dissolve the 
company. The company was organized for the purpose of building 
a trolley road in Holland, connecting Amsterdam, Zaandam, and 
Krommenie, with branch lines to Wik aan Zee, on the North, and 
Edam, on the Zuyder Zee. The company was capitalized at 
$1,000,000 and was incorporated on September 26, 1905. The 
directors of the company for the first year, and so far as known 
they are still in office, were J. George Kaelber, John F. Alden, 
John N. Beckley, Charles H. Palmer and George C. Buell, of this 
city; Joseph H. Lukach and Newcomb Carlton, of London, Eng- 
land; Walter D. Updegraff, of Pittsburg, and George C. Smith. ,The 
dissolution of the company is a result of the financial difficulties 
last fall of the Westinghouse companies in Pittsburg. 


REDLANDS, CAL.—The organization of the Yucaipa & Oak- 
glen Railroad has been effected. The company will construct at 
once an electric line from this city to a new colony established in 
the Yucaipa, seven miles distant. By fall the road will be completed 
to Oakglen, twenty-two miles from Redlands, and eventually will be 
extended to Beaumont and San Jacinto, to which points preliminary 
surveys have been completed. While it is denied that the road has 
any connection with any of the three transcontinental steam roads 
or the Huntington electric system, it is thought that Mr. Huntington 
is interested in it. The officers are: President, J. F. Neeland, of 
Los Angeles; vice-president, C. S. Chesnut, of Redlands; treasurer, 
M. N. Newman, af Los Angeles. These gentlemen with W. D. Lar- 
rabee, of Los Angeles, and A. P. Maginnis, of Los Angeles, form the 
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board of directors. Maginnis is it charge of the Santa Fé icing 
plants and Neeland is president of the Pan-American Railroad in 
Mexico. 


FORT DODGE, IOWA—A committee of business men from Em. 
metsburg, Iowa, met a special committee of business men and 
capitalists in this city, and plans were formulated for the construc. 
tion of an interurban road sixty-five miles Jong from this city to 
Emmetsburg, to be known as the Spirit Lake, Emmetsburg & 
Fort Dodge Railway. A special election will be held in Fort Dodge 
for the purpose of voting a tax of $75,000 and a stock subscription 
of $25,000. A corresponding amount has been subscribed at Em. 
metsburg and a large amount of stock has already been placed with 
farmers, principally between this city and the northern terminal. 
Nearly all of the right of way has been donated by farmers, A 
New York construction company has submitted a proposition which 
will probably be accepted and actual work will be begun as soon as 
the weather permits. The construction of the line, which will con- 
nect with the Fort Dodge, Des Moines & Southern electric, will give 
a continuous route from Des Moines to Emmetsburg, a distance of 
152 miles. 


NEW PUBLICATIONS. 

THE STRUCTURAL MATERIALS TESTING LABORATORIES 
AT ST. LOUIS, MO—The Department of the Interior, United States 
Geological Survey, has published bulletin No. 329, devoted to the 
“Organization, Equipment and Operation of the Structural Ma- 
terials Testing Laboratories at St. Louis, Mo.,” by Richard L. 
Humphrey, with a preface by Joseph A. Holmes, in charge of the 
technologic branch. 


“ACCIDENTS—THEIR CAUSES AND REMEDIES'’—This is a 
very interesting treatise by Thomas D. West, on the development of 
care and faithfulness to aid the safeguarding of life and property, 
and is sold by the Competent Life Book Agency, of Sharpsville, 
Pa., for twenty-five cents. The work is dedicated to the American 
Anti-Accident Association and the American Museum of Safety 
Devices and Industrial Hygiene. Mr. West points out where, by a 
proper realization of fundamental] rules and conditions, much can 
be done to eliminate and minimize the accidents which now occur 
in every walk of life. 


“POCKET LIST OF RAILROAD OFFICIALS”—No. 54, for the 
second quarter of 1908, of the “Pocket List of Railroad Officials,” 
has been issued by the Railway Equipment and Publication Com: 
pany, 24 Park Place, New York city. This contains an alphabetical 
list of railroad officials, associations of railroad officers, headquarters 
of officials arranged by states, express and telegraph companies, aD 
alphabetical list of railroads, a list of national and state railroad 
commissioners, a table showing miles of road operated, equipment, 
etc., a list of transportation companies and car lines, and repre 
sentatives of railroad supply companies. 


NEW INCORPORATIONS. 


HELENA, MONT.—Water Users’ Electric Company, of Sidney. 
$50,000. Incorporators: W. D. Kermis and others. 


HARRISBURG, PA.—Patrons’ Rural Telephone Company, Centre 
Hall, Centre County; $10,000. Farmers’ Union Telephone Company, 
Catawissa; $5,000. 


HOUSTON, TEX.—The Citizens’ Electric Light and Power Com: 
pany, of Gonzales. An amendment to its charter increasing its 
capital stock from $10,000 to $15,000. 


AUGUSTA, ME.—Rangeley Light and Power Company, Farming: 
ton. For the purpose of generating and supplying gas and elec 
tricity for light, heat and power. $10,000 capital stock. Officers: 
President, Dwight D. Elliott, of Rangeley; treasurer, Harry A- 
Furbish, of Monmouth. 


ALBANY, N. Y.—The Champlain & Sanford Railroad Company. 
$600,000. Organized to operate a steam or electric line, fifty-eight 
miles long, from Addison Junction to Sanford Hill, on the east 
shore of Lake Sanford, in Essex County. Directors: Charles M. 
Hyatt, Andrew Thompson, James M. Thompson, G. Hill, David 
Thompson, Lewis R. Parker and R. W. Jones, Sydney T. Jones and 
MacNaughton Miller, all of Albany. 
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PERSONAL MENTION. 

MR. D. H. WALLBRIDGE has been made general manager of the 
Central & Eastern Colorado Power Companies. He will have 
charge of construction work. 

MR. BURTON OSBORNE has resigned as director and secre- 
tary of the Home Telephone Company, of Camden, N. Y., and 
A. M. Farnsworth has succeeded him. 

MR. R. W. BROWN, for the past year superintendent of the 
Adrian (Mich.) Street Railway Company, has been appointed super- 
intendent of the Toledo & Western Railroad Company, of Toledo, 
Ohio. 

MR. A. A. KNUDSON bas removed his office to 50 Pine street, 
New York city, where he has increased facilities and an assembly 
of new and standard instruments which will enable him to carry 
on the work of electrolytic examinations, in which he is a specialist, 
to better advantage than formerly. 

MR. HARRY B. IVERS, treasurer of the Bangor Railway and 
Electric Company, and assistant to the company’s president, has 
been appointed general manager of the Lewiston, Augusta & Water- 
ville Street Railway, Lewiston, Me. Mr. Ivers will resign as treas- 
urer of the Bangor company, but will retain the position of assist- 
ant to the president. 

DR. LESLIE C. LOVE, of Montclair, N. J., and Miss Edith 
Manson, daughter of Mr. George T. Manson, general superintendent 
of the Okonite Company, were married in Trinity Church, Mont- 
clair, N. J., on April 21. The church was beautifully decorated 
and the wedding and reception which followed at the bride’s home 
were attended by a large number of representative and prominent 
men and women from New York, Boston and Montclair. 


MR. JAMES L. HALLEY has been appointed general manager 
of the James Kempster Printing Company, New York city. Thia 
is one of the best-known establishments in the city, and has for 
years handled the publications of a number of corporations inter- 
ested in the telephone and telegraph and the lighting and power 
fields, as well as the proceedings of the national electrical engi- 
neering associations, 


DATES AHEAD. 


Nebraska Electrical Trades Association. First annual electrical 
show, Auditorium, Omaha, Neb., May 4-9. 

Illinois State Independent Telephone Association. Annual con- 
vention, Champaign, Ill., May. 

West Virginia Independent Telephone Association. Annual meet- 
ing, Fairmont, W. Va., May 7-9. 

Southwestern Electrical and Gas Association. Annual conven- 
tion, El Paso, Tex., May 7-9. 

Railway Signal Association. 
May 12. 

Grand Rapids Electrical Show Association. First show, Grand 
Rapids, Mich., May 11-16. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Next meeting, Columbus, Ohio, May 15-16. 

Indiana Independent Telephone Association. Annual meeting, 
Indianapolis, Ind., May 20-21. 

National Electric Light Association. Annual meeting, Chicago, 
I1., May 19-22. 

Telephone Association of Texas and Louisiana. Annual meet- 
ing, Dallas, Tex., May 25-27. 

Oklahoma Electric Light, Railway and Gas Association. Annual 
meeting, Guthrie, Okla., May 25-27. 

Canadian Electrical Association. Annual meeting, Toronto, On- 
tario, June 10-12. 

Society for the Promotion of Engineering Education. Annual 
meeting, Detroit, Mich., June 22-27. 

American Society of Mechanical Engineers. Semi-annual meet- 
ing, Detroit, Mich., June 23-26. 

American Soctety of Civil Engineers. Annual meeting, Denver, 
Col., June 23-26. 

American Institute of Electrical Engineers. Annual convention, 
Atlantic City, N. J., June 29-July 2. 

National Electrical Contractors’ Association. 
Chicago, Ill., July 15-17. 

Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 

Michigan Electric Association. Annual meeting Grand Rapids, 
Mich., August 18-21. 

American Society of Municipal Improvements. Annual meeting, 
Atlantic City, N. J., October. 


Next meeting, New York city, 


Next meeting, 
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ELECTRICAL SECURITIES. 

The market last week was very active and strong, and the 
general average of prices made a new high level for the year. 
Under this rally the market presented its most bullish aspect since 
last October. It is thought, however, that the rise was largely 
the result of manipulation, and the generally accepted theory is 
that at first the advance had the support and co-operation of large 
financial and banking institutions that were anxious for the market 
improvement in order to make successful the flotation of many 
of the recent new security issues. This bull movement developed 
unexpected strength, and was backed by outside operators until 
it got beyond the control of the big interests. One reason for this 
was the unexpectedly large short interest disclosed, a development 
that resulted in the failure of two large speculative interests. It 
is not thought that this advance will be held, and a reaction is 
looked for, as very little has developed to indicate real reasons for 
the improved condition. 

Dividends have been declared upon the following electrical se- 
curities: Electric Properties Company; a dividend of 6 per cent 
covering the period from July 31, 1907, to April 30, 1908, on the 
preferred stock, payable May 11 to stockholders and aubscription 
receipt holders of record May 4, the above including quarterly 
dividends Nos. 5, 6 and 7 of 11⁄4 per cent each. Transfer books 
close May 4 and reopen May 12. United Electric Securities Com- 
pany; regular semi-annual dividend of 31% per cent, payable May 1. 
American Telegraph and Cable Company; quarterly dividend of 1% 
per cent guaranteed by Western Union Telegraph Company, lessee. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 2. 


New York: Closing. 
Allis-Chalmers common...............00ee8- 8, 
Allis-Chalmers preferred.............000000. 201, 
Brooklyn Rapid Transit.................... 46%, 
Consolidated GaB....... cc eee ce ee tes 1204 
General BleCtri¢.ésas ccs Sooea fetes seus ieeds 134°4, 
Interborough-Metropolitan common.......... 9% 
Interborough-Metropolitan preferred......... 271% 
Kings County Electric (ex interest)......... 118 
Mackay Companies (Postal Telegraph and 

Cables) Common.. .o46.0854 bee ee cewes 61 
Mackay Companies (Postal Telegraph and 

Cables) preferred.............0.202c 000. 63 
Manhattan Elevated...............00ceeeeee 135 
Metropolitan Street Railway................ 25 
New York & New Jersey Telephone.......... 105 
Western UMONs 62 6s n ea eiee aw hee kieuneevas AIRA 
Westinghouse Manufacturing Company...... 5034 


The annual meeting of the stockholders of the Interborough 
Rapid Transit Company will be held on May 13 for the election of 
five directors to hold office for three years, and to ratify an agree- 
ment made with the Manhattan Railway Company dated April 23, 
1908. Booka close May 2 and reopen May 14. 


Boston: Closing. 
American Telephone and Telegraph......... 117% 
Edison Electric Illuminating................ 210 
Massachusetts Electric... ........... cece wees — 
New England Telephone.................... 113 
Western Telephone and Telegraph preferred. 65 

Philadelphia: Closing. 
Electric Company of America............... 9%, 
Electric Storage Battery common............ 2914 
Electric Storage Battery preferred........... 2914 
Philadelphia Electric............... 0.0 ce uee 81, 
Philadelphia Rapid Transit................. 18 
United Gas ImprovemeNt..............0..06. 81% 


The annual meeting of the Electric Company of America, in 
Camden, N. J., was merely a formal affair. During the year there 
have been three changes in the directorate, as follows: G. B. 
Roberts, H. S. Kerbaugh and J. E. Hayes, resigned; C. R. Snowden, 
E. D. C. Catherwood and John B. Morton being elected in their 
places. Other directors were re-elected. 


Chicago. Closing 
Chicago Telephone... ...... ccc cece cece ec eas 118 
Commonwealth Edison................002005 90 
Metropolitan Elevated preferred....... Teas ee 45 
National Carbon common...............- e.. 56 
National Carbon preferred........sese e feee 109 
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d ELECTRIC LIGHTING. 
MILFORD, PA.—It is announced that the Milford council will 
install an electric lighting system. 


WILLIAMSVILLE, N. Y.—The board of trustees has granted 
O. A. Simon an electric light and power franchise. 


AVONDALE, PA.—Avondale has completed a five-year contract 
for street lighting with the Kennett Electric Light Company. 


PASADENA, CAL.—Contracts totaling “nearly $9,000 have been 
let by the city council on the recommendation of Manager Koiner, 
of the municipal electric light plant. 


MIDDLETOWN, CT.—The Middletown Electric Light Company 
has purchased a plot of ground on which it will erect a modern 
plant. H. A. Willard is chief engineer. 


HAMPSHIRE, ILL.—The municipal electric light plant, in- 
stalled in 1903 at a cost of $5,000, has been sold by the town for 
$3,600. The plant has not been a success. 


BOSTON, MASS.—The gas commission has authorized the Lowell 
Electric Light corporation to issue $93,000 in additional stock at 
$150 per share, proceeds to be used to cancel outstanding notes. 


CAMBRIDGE, NEB.—At the annual meeting of the stockholders 
of the Cambridge Electric Light Company the following officers 
were elected: R. E. George, president; E. C. Rodwell, vice-president; 
C. M. Brown, treasurer, and G. Eli Simon, secretary. W. H. Faling, 
E. C. Rodwell, D. F. Neiswanger, George Williams and R. E. George 
will constitute the board of directors. 


ONEIDA, N. Y.—Within a short time work on an electric light 
plant at Sylvan Beach will be begun by a company which has 
leased Carnival Park for a period of fifteen years. The company 
will use 1,000 incandescent lights in lighting the park, which has 
been renamed Luna Park, and will also furnish electricity for 
lighting the entire village of Sylvan Beach. 


ALBANY, N. Y.—The Public Service Commission has granted 
permission to the Genesee County Electric Light, Power and Gas 


Company, of Batavia, to construct, maintain and operate an electric 
light plant in the village of Bergen; and has also approved of the 
transfer of the works and system in the village of Bergen from the 
administrators of the estate of Bert L. Lewellyn to the company. 


TIFFIN, OH1O—The City Heat and Light Company, of Fostoria, 
has been placed in the hands of receivers on application of the Con- 
solidated Railway and Light Company, of Philadelphia. The ap- 
plication states that the Fostoria company has an indebtedness of 
$365,000, of which $93,500 is due, with no assets to pay it. E. W. 
Allen, of Fostoria, and A. R. Law, of Philadelphia, are the receivers. 


HAGERSTOWN, MD.—According to the annual report of the 
Hagerstown municipal electric light plant the streets of the city are 
lighted all night every night in the year, by 144 are lights, at a cost 
of $14.12 per light. This low cost is made possible by reason of the 
large amount of current sold for commercial light and power pur- 
poses, the receipts from this source amounting to about $230,000 
a year. 


ASBURY PARK, N. J.—At a meeting of the directors of the 
Atlantic Coast Electric Light Company the following officers were 
elected: President, S. F. Hazelrigg; treasurer, George B. Cade; 
secretary, J. G. Campbell. The directors of the Sea Shore Elec- 
tric Railway Company organized as follows: President, S. F. 
Hazelrigg; vice-president, C. E. Harris; secretary-treasurer, George 
B. Cade. 


NELSON, B. C.—The city power and light substation was par- 
tially destroyed by fire on April 25. The building was occupied 
jointiy by the city, the West Kootenay Power and Light Company 
and the Nelson Tramway Company. The loss of the West Koote- 
hay company in transformers, switchboards, ete., was $12,000, while 
the joint loss of the city and the tramway company was $12,000. 
The loss was covered by insurance. ° 


SKAGWAY, ALASKA—A company of citizens has purchased 
the plant of the Northwest Light and Power Company for $16,000. 
This company supplies light and water to the city. It contemplates 
building a dam at Lake Dewey, on the hill above the city, and 
diverting the streams into the lake, increasing the water reserve, 


Vol. 52—No. 19 


extending the pipes and otherwise improving the plant so that 
power may be developed for the sawmills and industries of the city, 


OSHKOSH, WIS.—The Little Wolf River Power Company has 
been incorporated here with a capital of $250,000. The incor. 
porators of the company are the following officers: Leander Choate. 
president; Casper Faust, vice-president; Frank H. Josslyn, secre. 
tary, and E. H. Steiger, treasurer. The company owns four mills 
on the Little Wolf River in Waupaca County, and wilt utilize 
the water power to generate electric current for transmission to 
Oshkosh. 


PHOENIX, ARIZ.—The Maricopa County Commercial Club and 
the Phoenix Board of Trade, it is understood, are taking steps 
looking to the annulment of the contract entered into between the 
United States Government and the Pacific Gas and Electric Com- 
pany, by which the former is to furnish power exclusively to the 
power company from the Roosevelt dam during a period of ten 
years, at a flat charge of one and one-half cents per kilowatt-hour. 
The contention is that no provision is made in the contract regard: 
ing the rate at which the power is to be retailed. 


GREENSBORO, N. C.—Captain W. T. Weaver and associates, 
of Asheville, have purchased from the North Carolina Electric 
Power Company its power plant on the Ivy River and the potential 
possibilities on the French Broad, near Marshall and Hot Springs. 
The enterprise was established by W. B. Ellis and W. A. Lemly, 
of this city, in 1901-02, and cost over $100,000. Later Ellis disposed 
of his interest to Messrs. Lemly, J. A. Vance, Postmaster C. A. 
Reynolds, of this city; Light Brothers, of Walkertown: Colonel 
J. S. Carr, of Durham, and others. 


NEW ALBANY, IND.—The mayor has signed a contract with 
the United Gas and Electric Company, authorizing it to install in 
the city a number of new arc street lights to make a test of a 
new lamp that the company, which haa the contract for lighting 
the city, desires to adopt. It is stipulated in the contract that if 
at the end of ninety days it is found that the new lamps are not 
as satisfactory as the old, they are to be removed and the old ones 
replaced, but if they are satisfactory, the remainder of the old 
lights in the city are to be removed and replaced by the new ones. 


ALBANY, N. Y.—The Public Service Commission of the Second 
District has authorized the Plattsburgh Light, Heat and Power Com- 
pany to issue $250,000 thirty-year five per cent bonds, secured by a 
mortgage to the Standard Trust Company, of New York, upon all 
of its property. The company is authorized to issue $230,000 of 
these bonds at the present time. Of the bonds authorized, $65.000 
must be sold at not less than ninety, to take up the company’s float- 
ing indebtedness, while $25,000 must be sold at not less than ninety. 
to be used in making extensions and improvements to the gas-dis 
tributing system. 


EAST MOLINE, ILL.—The city council has entered into a 
twenty-five-year contract with the United Light and Power Com- 
pany for the lighting of East Moline streets and the driving of 
the waterworks machinery. The contract sets the rates for the first 
five years, and provides that at the end of that period a readjust- 
ment may be made. The two parties failing to agree on a read- 
justment, each shall name three towns in Illinois or Iowa of equal 
size with East Moline. The rates charged these cities for similar 
services shall be averaged and the prices thus obtained shall be 
enforced in East Moline, provided, however, that they are not less 
than the rates in force in Moline. 


LAFAYETTE, IND.—The city of Lafayette has just closed 3 


contract with the Merchants’ Electric Light Association for light 


ing the streets, alleys and public buildings for a period of ten 
years. For the last twenty years the city has been paying $66 per 
lamp per year, for 2.200 hours of lighting, with 6.6-ampere, direct: 
current open arc lamps. Under the new contract, which goes into 
effect September 1, 1908, the company will furnish and light 3" 
metallic-flame are lamps, 2,500 hours for $37.98 per lamp per year 
and extra lighting at one cent per lamp per hour. This will amount 
to a saving of about $100,000 to the city in ten years. The engineer 
ing work, preparation of specifications and contracts, has been 
done by J. Walter Esterline, consulting engineer. After complete 
tests made at the photometric laboratories at Purdue University. thè 
Westinghouse four-ampere, metallic-flame arc lamp has been selected 
by the board of works. 
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INDUSTRIAL ITEMS. 


THE AMERICAN BANK NOTE COMPANY, New York city, 
announces its occupancy of new executive offices at 70-72 Broad 


street. 

THE AMERICAN CIRCULAR LOOM COMPANY, Boston, Mass., 
announces the occupancy of its new offices in the International 
Trust Building, 45 Milk street. 

THE OHIO BRASS COMPANY, Mansfield, Ohio, announces the 
removal of its New York city office from 43-49 Exchange Place to 
room 1022 Cortlandt Building, Hudson Terminal. 

THE BISHOP GUTTA PERCHA COMPANY, 420-430 East 
Twenty-fifth street, New York city, manufacturer of insulated wires 
and cables and gutta-percha goods, has discontinued its Chicago 
branch office. 

THE CASSIER MAGAZINE COMPANY, New York city, pub- 
lisher of Cassier’s Magazine, announces the removal of its New 
York offices from No. 3 West Twenty-ninth street to No. 12 West 
Thirty-first street. 

THE F. BISSELL COMPANY, Toledo, Ohio, is sending its May 
calendar card to the trade. The company is calling attention to its 
quotations this month on black locust pins. The quotation must be 
remarkable because the company makes the following statement: 
“If we quote, the order’s ours.” 

THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., is taking advantage of all cash 
discounts. This company has so developed its resources that it is 
in a position to request those with whom it is doing business to 
indicate on all invoices to the company their largest cash discounts. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has ready for distribution a booklet devoted to 
“Magic” boiler compound. The company claims that the “Magic” 
way is the most practical way of eliminating scale, pitting, cor- 
rosion or leakage. Full information will be furnished to those 
interested upon request. i 

THE J. LANG ELECTRIC COMPANY, 116-128 Lincoln street, 
Chicago, Ill., has ready for distribution its general catalogue No. 
809, devoted to electrical distributing apparatus. This catalogue is 
full of good information, and is replete with interesting illustrations 
of a wide range of distributing material. Copies will be furnished 
upon request to those interested. 

BAKER & COMPANY, INCORPORATED, Newark, N. J., plati- 
num, gold and silver refiners, assayers and smelters, announce the 
removal of their New York office to the Cortiandt Building of the 
Hudson Terminal, with entrance at 30 Church street. The com- 
pany has excellent facilities in its new office to give its friends 
careful and prompt attention. 

THE H. B. KIRKLAND COMPANY, New York city, has been 
formed and will hereafter act as selling agent for the National 
Metal Molding Company, with offices at 253 Broadway. Informa- 
tion relating to the well-known products, “Flexduct” flexible con- 
duit and “Economy” rigid conduit, will be furnished upon appli- 
cation. H. B. Kirkland, who is one of the best-known and most 
admired men in the fraternity, is president of the company, and 
Charles F. Boynton is treasurer. 

THE AMERICAN DISTRICT STEAM COMPANY, Lockport, 
N. Y., originator of underground steam heating, will have an exhibit 
at the convention of the National Electric Light Association, 
Chicago, Ill., May 19-22. This company, with more than thirty-one 
years of experience, has developed the underground steam-heating 
business to such a degree of perfection that its exhibit will be 
worth a thorough investigation. Every detail of the operation of 
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both live and exhaust underground steam-heating systems swill be 
explained by the company’s engineers and representatives, who 
will be in attendance. 

THE STANDARD GAUGE MANUFACTURING COMPANY, 
Syracuse, N. Y., manufacturer of indicating gauges for all purposes, 
has moved its New York branch from 147 Broadway to room 1770 
Hudson Terminal Building. This change was made in order to 
obtain larger quarters for the display of a wide range of engineer- 
ing specialties, as well as to remain in the centre of the engineering 
community. The western branch of the company is located in the 
Monadnock Building, Chicago, Ill. 

THE O. C. WHITE COMPANY, 17 Hermon street, Worcester, 
Mass., announces the opening of a New York office and stock room 
at 19 Park Place and 16 Murray street. The company manufactures 
a very complete line of standard adjustable electric fixtures. This 
line covers every possible requirement for business purposes, 
whether in offices, shops, drafting rooms or factories. The New 
York branch will be in the capable hands of Frederick Rall, who is 
well known throughout the electrical trade. 

GEORGE W. FOWLER & COMPANY, 30 Broad street, New York 
city, engineers, have recently completed the design of a variable- 
speed motor, the most interesting feature of which is an arrange- 
ment whereby both constant and variable speed may be taken 
from either end of the same shaft simultaneously. The design of 
alternating-current and direct-current electrical machinery for any 
service is one branch of the engineering business to which George 
W. Fowler & Company devote special attention. 

THE BOSTON GEAR WORKS, Norfolk Downs, Mass., has issued 
two important pieces of literature. The first, circular D-I, is de- 
voted to standard steel miter and bevel gears with generated teeth. 
These steel gears are carefully designed, special attention having 
been given to pitch, face, hole and hub. All are of uniform dimen- 
sions, and therefore can be safely used in deaigning new machinery, 
as each element can be duplicated at any time, thus aiding material- 
ly in the standardization of machine parts. Catalogue E-I is a 
general gear catalogue, including chains, sprockets, bearings, steer- 
ing devices, etc. The latter catalogue is replete with very interest- 
ing information concerning this material. 

DOSSERT & COMPANY, 242 West Forty-first street, New York 
city, have designed a special expansion fitting for their solderless 
cable taps, which are used as equalizers on the feeder cables sup- 
plying power to the Brooklyn Rapid Transit trains which are to 
run over the new loop connecting the Williamsburg and Brooklyn 
bridges. The cables vary in size from 2,500,000 circular mils to 
500,000 circular mils. The work is under the direction of Latey 
& Slater, consulting engineers. The Gore Engineering and Con- 
tracting Company has placed orders for 244 gets of these large 
double taps, 164 regular taps, and a number of two-way Dossert 
joints, including 134 connecting aluminum to copper. 

THE GOLDSCHMIDT THERMIT COMPANY, 90 West street, 
New York city, announces the establishment of an office and works 
at 103 Richmond street, West, Toronto, Canada. The new branch 
is under the management of E. C. Rutherford, of Toronto. Mr. 
Rutherford is a Canadian by birth, and has a wide acquaintance 
among the business men of the Dominion, having been for several 
years manager of the Magann Air-Brake Company and of the 
Canadian Brake and Supply Company. A complete stock of Ther- 
mit and appliances will at all times be carried, and the branch 
organization will be in a position to execute promptly the welding of 
heavy steel sections. A fully equipped repair shop will be in oper- 
ation for the repairing of steel castings up to 1.000 pounds in 
weight. 


Directory of Electrical and Allied Engineering 
= and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 
ee Secretary, L. O. Howard, Cosmos Club, Washington, 
AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre 
tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 

AMERICAN FOUNDRYMEN'’S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


Secretary, Dr. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings second Friday of 
each month. Annual meeting, Atlantic City, N. J., June 29- 
July 2. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER. MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Hl. 
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AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 
Annual meeting, Denver, Col., June 23-26. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. Annual meeting, Detroit, Mich., June 23-26. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Park Row Building, New York city. Annual 
meeting, Atlantic City, N. J., October. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, treasurer 


Birmingham Railway, Light and Power Company, Birmingham, 


Ala. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, W. W. Freeman, vice-president and general manager 
Edison Electric Illuminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer [Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. ; 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 


N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 

ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 

ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Stanley, Royal Insurance Building, Mon- 
treal, Canada. 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckels Building, San 
Francisco, Cal. Monthly meetings, San Francisco, first Thurs- 
day of each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 
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ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, C. B. Cheadle, Joliet, Il]. Annual meeting, Champaign, 
Ill., May. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. Annual 
meeting, Dallas, Tex., May 25-27. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tueaday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, C. S. Norton, Indianapolis, Ind. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI. 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, J. B. Ward, Grand Rapids, Mich.; assistant secretary, 
J. A. Harney, Monadnock Building, Chicago, Ill. 


IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Des Moines; Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. 
Newman, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. Annual meeting, Grand Rapids, Mich. 
August 18-21. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 


MISSOURI STATE ELECTRIC LIGHT ASSOCIATION. Secretary, 
C. C. Pierson, St. Charles, Mo. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, George Schweer, Windsor, Mo. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secre 
tary, J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, Chicago, Ill, July 15. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. W. 
Freeman, Engineering Societies Building, 29 West Thirty-ninth 
street, New York city. Annual meeting, Chicago, Ill., May 
19-22. 


NEBRASKA ELECTRICAL ASSOCIATION. 
Bradford, Lincoln. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre 
tary, Alton F. Tupper, 60 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, Jont 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fou 
Thursday of every month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engt: 
neering Societies Building, 29 West Thirty-ninth street, Ne 
York city. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R- 
N. Kimball, Kenosha, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas: 
kill, Greenville, Ohio. 


Secretary, Wiliam 
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OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Ballard, Cleveland, Ohio. Next 
meeting, Columbus, Ohio, May 15-16. 

OHIO STREET RAILWAY ASSOCIATION. 
Currie, Akron, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. Annual meeting, 
Guthrie, May 25-27. 

OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKES PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next meeting, New York city, May 12. 

RAILWAY TELEGRAPH SUPERINTENDENTS’ ASSOCIATION. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Next annual meeting, Montreal, Canada, June 24-26. 


Secretary, Charles 
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SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. l 
SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, R. B. Stichter, Dallas, Tex. Annual convention, El 

Paso, Tex., May 7-9. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
York. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. Annual convention, Niagara Falls, N. Y., June 30- 
July 1. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Eleciric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 

retary, W. S. Boyd, 382 Ohio street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). Sec- 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 
WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 

Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 

retary, J. C. Crowley, Jr., Superior, Wia. 


Record of Electrical Patents. 


Week of April 28. 


885,745. ELECTRIC FURNACE. Paul Girod, Ugine, France. The 
reducing heat is furnished by refractory material making con- 
tact with the bottom and sides of a chamber arranged to receive 
a plurality of objects to be heated. 


885,754. SYSTEM OF ELECTRICAL DISTRIBUTION. Albert S. 
Hubbard, Greenwich, Ct., assignor to Gould Storage Battery 
Company. Direct-current dynamos are connected to a plurality 
of prime movers, effecting the regulation and speed of the same. 


885,755. SYSTEM OF ELECTRICAL DISTRIBUTION. Albert S. 
Hubbard, Belleville, N. J., assignor to Gould Storage Battery 
Company. A counter electromotive-force system for assisting 
or opposing the effect of low fluctuations. 


885,761. PROCESS OF RECOVERING METALS FROM THEIR 
SULFID ORES. Edward F. Kern, Knoxville, Tenn. An elec- 
trolytic process of recovering lead and associated metals from 
lead sulfid containing ore. 


885,769. ELEMENT FOR ELECTRIC HEATERS. Abbot A. Low, 
Horseshoe, and Harry Hertzberg, New York, N. Y.; said Hertz- 
berg asaignor to said Low. Blocks of carbonaceous material are 
assembled between metallic terminal members and suspended 
upon a non-combustible core. 


885,771. TRANSFORMER-COIL INSULATION. Jesse E. Mateer, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. The coils are insulated by means of spaced 
strips, channel pieces and angle pieces. 


885,776. TROLLEY-POLE HEAD. Garret Mott, New York, N. Y., 
and Adolph G. Koenig, Weehawken, N. J. The swing of the 
harp is limited to less than a quarter turn in either direction. 


885,782. RHEOSTAT. Granville F. Packard, Pittsburg, Pa., as- 
signor to Westinghouse Electric and Manufacturing Company. 
A subdivided resistance. 


885,800. COIL SUPPORT FOR ELECTRIC TRANSFORMERS. 
oe C. Soule, Wilkinsburg, Pa., assignor to Westinghouse 
lectric and Manufacturing Company. The coils are supported 
ndependently of the other transformer parts. 


885,847. ELECTRICAL DISTRIBUTION. John S. Highfield, Lon- 


don, England. A subdivided parallel system of electrical dis- 
tribution. 


eee COMBINATION LIGHT REFLECTOR AND DIFFUSER. 
. Meraddin, New York, N. Y. An adjustable com- 
bination light reflector and diffuser. justable com 


8 
R TELEPHONE STAND. Wiliam B. Oliver, Collingswood, 
Pa +» assignor to Oliver Manufacturing Company, Philadelphia, 
a - A combination of Switch box and flexible arm. 
ae ELECTRICAL CONNECTION. Henry R. Read, Brooklyn, 
. Y. helical spring binding wire and terminal post, 


885,882. STARTING DEVICE FOR MERCURY LAMPS. Charles 
P. Steinmetz, Schenectady, N. Y., assignor to General Electric 
Company. The lamp is started by a high-potential kick, initi- 
ated by an electromagnet affecting a movable member. 


885,890. LAMP SOCKET. William C. Tregoning, Cleveland, Ohio. 
A self-contained, self-fastening lamp socket for wall recesses. 


885.894. IGNITION SYSTEM FOR EXPLOSION ENGINES. 
Richard Varley, Englewood, N. J., assignor to the Autocoil Com- 
pany. The circuit is opened when the engine is at rest. 


885,006. ELECTRIC ARC LAMP. Heinrich Beck, Frank fort-on-the- 
Main, Germany, assignor to Beck Flaming Lamp Company, 
Canton, N. Y. One electrode passes through a continually 
enlarging aperture, and the other electrode rests upon a shoe. 


885,915. BUSY-SIGNAL APPARATUS. Charles J. Erickson, 
Chicago, Ill., assignor to Automatic Electric Company, Chicago, 
Ill. A compound buzzer for producing vibrations of relatively 
high and low rates. 


885,922. TELEPHONE SYSTEM FOR FIRE HOSE. Harry Gros- 


with, Philadelphia, Pa. Each length of hose is fitted with an 
embedded wire, insulated flanges and contact members. 


885, 745.—ELECTRIC FURNACE. 


885,935. RHEOSTAT. Edward L. Mahon, Bellaire, Ohio. An 
adjustable water rheostat. 


885,941. ELEVATOR INDICATING SYSTEM. Charles E. Moore 
Los Angeles, Cal. An indicator system showing the direction 
of travel upon each floor of a multiple-story building. 


885.942. SAFETY FLASHLIGHT APPARATUS FOR ELE- 
VATORS. Charles E. Moore, Los Angeles, Cal. A safety flash- 
light ia thrown into circuit automatically when the lever is 
thrown to stop the car. 


885,953. ELECTRICAL ATTACHMENT FOR CLOCKS. Owen P 
Ragan, Ridgeway, Mo. Electrical circuits are closed by means 
of arbors fastened to the hands at the rear of the clock. 


885,967. ELECTRIC CONTROLLER. Reuben I. Wright, Cleveland 
Ohio. assignor to Electrie Controller and Supply Company, 
Cleveland, Ohio. Separable contact fingers /are pivoted in 
insulating sleeves mounted upon @ metallic bar. 
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885,988. DUPLEX MOTOR-CONTROL SYSTEM. Fred R. Fish- 
back, Cleveland, Ohio, assignor to the Electric Controller and 
Supply Company, Cleveland, Ohio. A master switch controling 
magnetic switches for operating a motor-control system. 


886,031. 


ton, IN., assignor to Baird Manufacturing Company, Chicago, 
Ill. The exchange operator controls the coin-refunding means. 


886,035. DIRECT-CURRENT TURBO-GENERATOR. Bernard A. 
Behrend, Norwood, Ohio, assignor to Allis-Chalmers Company 
and the Bullock Electric Manufacturing Company. The arma- 
ture coils and the commutator are held in position on the 
spindle by a shrink ring. 


885,776.—TROLLEY-POLE HEAD. 


886,049. MULTIPLE-VOLTAGE SYSTEM OF DISTRIBUTION. 
Budd Frankenflield, Norwood, Ohio, assignor to Allis-Chalmers 
Company and the Bullock Electric Manufacturing Company. 
The balancer is first connected to the main conductors and then 
to a compensating conductor. 


886,073. COOLING SYSTEM FOR ELECTRIC APPARATUS. Karl 
C. Randall, Edgewood Park, and Charles B. Gibson, Wilkinsburg, 
Pa., assignors to Westinghouse Electric and Manufacturing 
Company. The reservoirs are equipped with cooling coils. 


886,093. CONTACT-POST SYSTEM FOR TRANSMITTING ELEC- 
TRIC POWER. George E. Titcomb, Philadelphia, Pa., assignor 
to Dodge Coal Storage Company, Naugatuck, Ct. A multiple 
subway conductor system. 


$86,109. FIELD-ADJUSTING DEVICE FOR ELECTRIC GENER- 
ATORS AND MOTORS. Frederick O. Ball, North Plainfield, 
N. J. The field frame is connected with the pedestals by ad- 
justable screws. 


886,135. WATTMETER-TESTING APPARATUS. Otto A. Knopp, 
Oakland, Cal. A two-point switch makes connection between the 
standard resistance unit and the measuring instruments. 


886,138. ELECTRIC IGNITER. John N. Lansinger, Kent, Ohio. 
A portable igniter for causing an electric spark. 


886,141. INTERRUPTER. August R. Luschka, River Forest, Ill., 
assignor to Western Electric Company, Chicago, Ill. A pole- 
changer and magnetic interrupter. 


886,148. SIGNALING DEVICE FOR INCUBATORS. Georg Miicke, 
Reisenberg, Austria-Hungary. A thermostatic alarm device. 


885,967.— ELECTRIC CONTROLLER. 


ELECTRICALLY OPERATED CLOCK. Dominic Sand- 


886,157. 
retto, Ladd, Ill. As the magnet is alternately energized and de- 
energized, a reciprocating movement engagea with the clock 
pinions. 


886,169. MEANS FOR ESTABLISHING ELECTRICAL COMMUNI- 
CATION WITH MOVING TRAINS. Joel Ames, Montrose, Iowa, 
assignor of one-half to Edward Leech, Montrose, Iowa. A shoe 
carried by a moving train makes contact with suitable terminals. 


$86,176. TROLLEY HARP. Percy C. Bliven, Danielson, Ct. A 
locking trolley harp makes the wheel removable. 


886,179. AUTOMATIC ELECTRIC COTTON CHOPPER. David R. 
Bragunier and Alford B. Thompson, Columbia, Ala. An elec- 
trically operated catch mechanism controls the chopping blade. 


886,220. REGISTERING TELEPHONE CALLS. Isidor Kitsee, 
Philadelphia, Pa. A step-by-step magnet control registering de- 
vice, 


TOLL TELEPHONE SYSTEM. Edward P. Baird, Evans-. 
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886,225. CURRENT-DISTRIBUTING DEVICE FOR IGNITING Ex. 
PLOSIVE ENGINES. Henri de La Valette, Paris, France. 4 
combination of a spark plug, brushes and contact pieces on a 
rotating disc. 


886,230. RHEOSTAT. John W. Mertz, Mount Clemens, Mich. A 
bus-bar and switches for making combinations of contacts. 


886,239. TROLLEY WHEEL. William W. Neighbour, Denison, 
Tex. The metal conducting rim of the wheel makes a sliding 
contact with the pole conductor. 


886,246. COOLING SYSTEM FOR TRANSFORMERS. Karl C. 
Randall, Edgewood Park, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Cooling coils and means are pro- 
vided for automatically regulating the rate of circulation 
through the tanks. 
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886,035.—DIRECT-CURRENT TURBO-GENERATOR, 


886,262. SWITCH-CORD PLUG. Eugene L. Smith, Oak Cliff, Ter, 
assignor of two-thirds to George F. Childress, Wills Point, Tex. 
The switch-cord plug is equipped with a ball-and-socket joint. 


886,267. MEANS FOR SUPPORTING LAMP RECEPTACLES. 
James S. Stewart, New York, N. Y., asaignor to Annie Stewart. 
New York, N. Y. A separable means for attaching a lamp 
socket to a structure. 


$86,269. RAILROAD DANGER SIGNALING AND TELEPHONING 
APPARATUS. Edward Sughroue, Bartley, Neb. A combination 
of a pyrotechnic signaling device, means for firing the same, an 
engine-stop, and a manually controlled electric circuit for 
simultaneously actuating the said means and a stop from 4 
distant point. 
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886,230.—RHEOSTAT. 


886,294. ELECTRICALLY CONTROLLED FEED MECHANISM. 
Bengt M. W. Hanson, Hartford, Ct., assignor to Pratt & whitney 
Company, Hartford, Ct. The electric circuit withdraws the - 
ing mechanism when a predetermined contact point is reache 


886,302. COMBINED TUNING-COIL AND CONDENSER. Moat 
W. Massie, Providence, R. I., assignor to Massie Wireless mee 
graph Company, Providence, R. I. An adjustable induc 
and capacity. 


886,303. SPARK-GAP APPARATUS. Walter W. Massie, por 
dence, R. I., assignor to Masssie Wireless Telegraph con 
Providence, R. I. The spark-gap wheel rotates in cadioé 
chamber, and the spark-gap rods are enclosed by inlets le 
from the chamber. 


W. 
886,319. SUPPORT FOR ELECTRIC CONTACT-SHOES. | Ee il 
Farnham, Chicago, Ill., assignor to Allen G. Mills, a 
A spring-equalized contact for under-running conductors. 
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FOREST PRESERVATION. 

It is comforting to learn that a new forest reserve bill has 
been introduced in Congress by Representative Lever, of South 
Carolina, which it is hoped will meet the constitutional objec- 
tions of the Judiciary Committee to the former Appalachian 
reserve bill. The new bill looks to the purchase of large areas 
in the southern stretches of the Appalachian Highlands and in 
the White Mountains. To meet the objections which have 
been made, it provides that all purchases shall be made only 
with the consent of the owner of the tract in question and of 
the legislature of the state in which the tract is situated. Civil 
and criminal jurisdiction over the land to be purchased is to 
remain in the courts of the state. The bill expressly stipulates 
that no improved farm land shall be included. Mining and 
timber rights are to remain with the present owners and ten 
per cent of the receipts from the forest reserve are to be paid 
to the state. 

The bill first proposed had the support of a large number of 
technical and industrial associations. It was intended to pre- 
vent the rapid exhaustion of our forests, which is now going on. 
There are a large number of industries directly and indirectly 
dependent upon the preservation of the forests. It has been 
estimated that at the present rate of consumption and with the 
methods of lumbering now in force, that our lumber resources 
will be exhausted in about thirty years. A good deal of this 
destruction is due to improper methods of lumbering, but the 
greater part is caused by improper care of the forests, The 
annual destruction by fires is enormous, and but little attention is 
paid to reforesting sections which have been cut. 

Moreover, the destruction of forests is bringing about the 
ruin of the new farming country. This is particularly true in 
the South, where the soil is easily washed by the rains from the 
hillsides and carried into the valleys, thus spoiling both the 
uplands and the lowlands. When the trees are gone, there is 
nothing to hold the rain in the soil and it runs off quickly 
instead of being retained in the spongy humus about the trees 
and being allowed to flow away gradually. The floods which are 
thus produced not only carry destruction throughout all the 
land through which the rivers flow, but they carry off in a 
few hours the water which should, under normal conditions, 
require months for its gradual draining off. 

Another, and very serious, result of this rapid run-off is the 
effect it has upon the available power of the rivers. The power 
which may be developed from a river is governed by the average 
flow. In many cases, indeed, it is the minimtam’ flow-which 
limits the installation. When the greater part of the water flow- 
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ing down the river comes in a flood, instead of being distributed 
over a long period, practically all of it rushes past the power site 
without being utilized, and the available power at that point is 
correspondingly reduced. Thus wasteful forest methods destroy, 
not only the lumber resources, but also the power resources of 
the country, and thus affect seriously all those industries which 
would be benefited by cheap power. 

It is greatly to be hoped that either the new Lever bill or 
some other satisfactory measure may be enacted by Congress, 
for it is almost impossible for the states themselves to carry out 
this reform alone, because a state most interested in the water 
powers may depend entirely for their preservation upon forests 
lying in another state. Moreover, the expense of purchasing 
these reserves would be so large compared with the resources of 
the individual states, particularly those in the South, that it is 
hardly to be expected that the state legislatures will appropriate 
the necessary money. However, it is most desirable that the gen- 
eral government and the states should co-operate in this matter, 
and it would not be unfair to ask the latier to bear pait of the 
expense of a reform which will be greatly to their advantage. 


4 
Prompt action is to be hoped, as every year lost. will make it ` 


harder to recover from the devastation wrought. 


AN OSCILLATING ARC FOR WIRELESS SIGNALING. 

A good deal has been heard during the last year or so of the 
advantages of the oscillating arc for transmitting wireless sig- 
nals. The device is comparatively old, and its use for setting 
up electrical oscillations of high frequency was thought of some 
time ago. But the early attempts to secure frequencies suffi- 
ciently high for wireless telegraphic purposes are not altogether 
successful. It remained for Mr, Valdemar Poulsen to improve 
upon the work of Duddell and others, and to devise an arrange- 
ment which would give the necessary frequency. As soon as 
this had been done and the method by which apparent success 
had been secured was made known, attention was again directed 
to the are, and it at once became an important accessory for 
wireless telegraphy and telephony. 

For these reasons an address delivered recently by Mr. Poul- 
sen, before the London Institute, attracted a good deal of atten- 
tion, particularly from those who have not been directly assa- 
ciated with the new methods of communication, but who have 
On the 


other hand, the lecturer, recognizing the character of his audi- 


heard of the excellent work which he has been doing. 


ence, did not go into abstruse mathematical demonstrations nor 
complicated physical explanations of what had been done, but 
devoted his time to explaining why the oscillations set up by 
the are are superior to those produced by the old type of spark 
discharge. The latter was likened to an explosion in which a 
iarge amount of energy is thrown off in an exceedingly short 
time. Radiations of this kind will produce enormous effects 
at short distances, but they dic out rapidly, or, as the physicist 
savs, “They are strongly damped.” Every conductor with which 
they come in contact absorbs a certain portion of the energy of 


radiation; and for the same reason it is difficult to prevent inter- 
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ference at the distances over which the radiation is effective 
In other words, radiation of this kind may be likened to the 
blow of a hammer: everything which can be struck by it feels 
the effect and protects objects behind it to a greater or les 
degree. 

On the other hand, radiations set up by the arc seem to be 
very nearly continuous, and while the force exerted at any 
instant may be comparatively small, when this is exerted for 
some time upon a body which can respond to the rate of oscil- 
lation, considerable effects may be produced. For the same 
reason a body which does not respond to the rate of vibration 
is not affected, and hence does not absorb energy from the radia- 
tion. The advantage of this is twofold: Due to the decreased 
damping effect, the radiations will travel for a greater distance 
than a radiation of the spark-discharge type of equal intensity, 
simply because bodies not tuned to the proper frequency have 
little damping effect upon it. On the other hand, when a body 
is so tuned, it will be more efficient in absorbing the continuous 
oscillation. ‘Tuning thus becomes a much simpler matter, and 
interference 1s‘avoided. 

There are other advantages resulting from those which have 
been mentioned, which are of considerable importance to the 
wireless electrical engineer. Due to the persistence of the waves. 
the same amount of energy may be radiated at a much lower 
voltage. In spark telegraphy voltages from 50,000 to 100,000 
must be secured in order to throw out the necessary amount of 
energy in the exceedingly brief time during which the discharge 
takes place. With the undamped oscillations produced by the 
are the same distance may be covered with a radiating voltage 
of only 2,000 or 3,000. 


lems met in designing the telegrapie or telephonic apparatus, 


This simplifies considerably the prob- 


since the insulation problem is comparatively easy. 

Mr. Poulsen also explained, during his address, what had 
been done in wireless telephony. One of the marvels of the 
speaking telephone is the simplicity of its essential parts. The 
large, intricate switchboards in the central stations are merely 
conveniences for connecting two instruments together, and all 
of this apparatus at the central station is eliminated in the wire- 
less system. The transmitting station contains a microphone 
transmitter and a singing arc; the receiving station, a thermo- 
couple and a telephone receiver. hese, with the transformers 
for connecting them to the antenna, complete the equipment. 
Already good success is reported to have been secured over dis- 
tances of 250 miles. This, of course, depends upon the use of 
the continuous oscillations produced by the oscillating arc. 

An interesting feature of Mr. Poulsen’s address was the 
description and exhibition of an automatic transmitting and 
receiving system for wireless telegraphy. One of the drawbacks 
of this system is the slow speed of transmission, which is the 
more severely felt since a wireless station usually transmits but 
one message at a time. The new system, which employs a pho- 
tographic receiver (mechanical apparatus not being rapid 
enough), is said to transmit words at the rate of two hundred 


a minute—about ten times greater thanythe usual rate. 
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HIGH-SPEED GENERATOR DEVELOPMENT. 

In the ELECTRICAL Review for April 25 an interesting paper 
was published which was read recently by Gerald Stoney and 
A. H. Law before the Institution of Electrical Engineers, of 
Great Britain, and which discussed the development of high- 
speed elactrical machinery, with particular reference to the use 
of the steam turbine as a prime mover. This paper dealt mainly 
with the work which has been done by a single firm, C. A. Parsons 
& Company, and, of course, showed only what advance had been 
made by this one concern. However, in the discussion which 
followed the reading of this paper, Dr. S. P. Thompson gave 


some figures which indicated the rather surprising advance in 


electrical design which has taken place in the past twenty years, 
most of which has resulted directly from careful, scientific 
researches, 

The advance which has been made was shown by Dr. Thomp- 
son by giving the so-called Steinmetz coefficient for the machines 
built at various periods. This coefficient is obtained by multi- 
plying together the diameter and length of the armature core 
and dividing the product by the rated kilowatt output of the 
machine. The coefficient thus obtained is, in a sense, a measure 
of the utilization of the iron and copper of the armature. Dr. 
Thompson showed that, beginning in 1884 with a small eight- 
kilowatt, direct-current machine, the Steinmetz coefficient was 
2.4. Five years later, in 1889, this coefficient, for a sixty-kilowatt 
machine, had gone down to 2.1, thus showing not only a con- 
siderable advance in the size of machines, but a reduction in 
the material used. But the advance since then has been even 
more surprising, for two recent continuous-current generators, 
une rated at 750 and the other at 1,000 kilowatts, had Steinmetz 
coefficients of 0.917 and 0.893 respectively; that is to say, the 
output of these modern machines is three times as much, in 
proportion to the material used, as the one first mentioned. 
These figures are based upon the armature performance only, but 
they depend, of course, to a considerable degree, upon the field 
construction, and it is likely that figures showing the economy 
effected in the design of this portion of the machine would be 
equally satisfactory. 

A study of alternators by means of the same coefficient 
showed that the advance in the design of these machines has 
been even more striking. For example, a machine built in 
1889, and rated at seventy-five kilowatts, had a Steinmetz coeffi- 
vient of three. This was a single-phase machine, and for this 
reason it is hardly fair to compare it directly with the three- 
phase machines of to-day. However, a machine built a little 
later, and rated at 150 kilowatts, had a Steinmetz coefficient of 
1.76. Another alternator mentioned by Dr. Thompson, with a 
rating of 350 kilowatts, had a coefficient of 2.8, although it was 
built in 1894. In 1896, however, this ratio had gone down to 
1.73 for a 1,000-kilovolt-ampere generator, and for the most 
modern alternator mentioned in the paper under discussion, the 
coefficient was 0.64—a decrease to about one-fifth of the original 
value. This latter machine is one of the 4,000-kilowatt, three- 
phase generators in the Carville station. | 

True, in thia way, the advance which has been made in the 
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design of dynamos is certainly highly satisfactory. It might, 
of course, be said that the first machines were not really good 
ones, and hence there is not so much cause for congratulation. 
However, they did represent the best practice of their day, and 
only by careful attention to the details of design and to the 
selection of materials has it been possible to make the advance 
thus indicated. Nor does it seem that we have yet reached the 
limit in this respect. Continued improvement, and, possibly, 
the use of still higher speeds, may bring about further reductions 
in this coeflicient; but it is not likely that any such relative 
reduction as has already taken place will be brought about. 
This, of course, is not to be expected. 


— 


A RADIOACTIVE DÉBUTANTE. 

Since the discovery of radium by the Curies there have been 
a number of new members of the radioactive family which have 
been introduced to the scientific world. Some of these, such as 
uranium, were already well known, but their full character had 
not been understood; others, such as actinium and polonium, 
were really new elements which were only discovered through 
this new property of radioactivity. As active work, inspired 
by interest in the new phenomenon, went on, certain facts were 
observed which led to the belief that certain of these materials 
not only exhibited a family resemblance in some respects, but 
were actually related. Radium, for example, is believed to be 
a direct descendant of uranium, and itself to produce a vigorous 
progeny. Only in this way could a satisfactory explanation be 
offered for the fact that the content of radium in uranium 
minerals always bears a definite proportion to the amount of 
uranium. Naturally, attempts were made to prove directly the 
production of radium from uranium, but never with success, 
although what were supposed to be intermediate steps in the 
change of the uranium were observed. 

Hope was not given up, however, and recently Mr. B. B. 
Boltwood made a more painstaking search, hoping to identify 
the missing link. And his efforts seem to have been re- 
warded at last by the separation of the sought-for element, 
as he recounts in the May issue of the American Journal of 
Science. The debutante of the radioactive family, strange as it 
may seem, is a progenitor and not a descendant of radium, the 
first new member introduced. To the newcomer its sponsor has 
given the euphonious name of “ionium.” He says that in 
character it closely resembles thorium, though it has not yet 
been isolated in sufficient quantity for a more exact description 
It is believed to be the 
direct parent ‘of radium, into which it converts itself at the 


of its personal attributes to be made. 


rate of half its mass in twenty-five years. 

The radioactive group of elements is becoming a pretty large 
family, and all of them are very respectable elements—that is 
The study of 
them will probably have an important influence on the future 


to say, their molecular weights are large. 


of the physical and chemical sciences, and perhaps on other 
branches as well. No one as yet knows what may, or may nol, 
be the effects of these interesting substances on the organic life 


of the universe. 
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The National Electric Light Association. 


Thirty-first Convention, Auditorium, Chicago, Ill., May 19, 20, 21, 22. 


HE thirty-first convention of the 
National Electric Light Associa- 
tion will be held at the Audito- 

rium, Chicago, Ill., May 19, 20, 21 and 
22. This year the list of papers is some- 
what shorter than usual, and it is hoped 
that with more time at their disposal 
those in attendance at the technical ses- 
sions will indulge in a full discussion of 
the subjects presented. The three sub- 
jects of paramount importance, which 
will be given greatest attention in the 
papers presented, are Public Policy, affect- 
ing the relations of the company with its 
customers, the public, with the municipal 
and other authorities; Increasing Busi- 
ness, affecting the ways and means of 
promoting a greater use of electricity 
among all classes; Economy of Operation, 
affecting the engineering and adiministra- 
tive branches of the central station. The 
following programme has been announced: 
TUESDAY, MAY 19, OPENING SESSION, TEN 
O'CLOCK. 

President’s address. 

Announcements, by the secretary. 

Report of Committee on Progress, T. 
Commerford Martin, New York. 

Distribution in Suburban Districts, 
George H. Lukes, Chicago, Ill. 

“Tape,” Paul Liipke, Trenton, N. J. 

Report of Committee on Grounding 
Secondaries, W. H. Blood, Jr., chairman, 
Boston, Mass. 

“Series Incandescent Lighting with 
Tungsten Lamps,’ P. D. Wagoner, 
Schenectady, N. Y. 

AFTERNOON SESSION, TWO-TIIIRTY O'CLOCK. 

“Observations on the Precision of Dif- 
ferent Types of Photometer,” Professor 
A. E. Kennelly and S. E. Whiting, Har- 
vard University. 

“Power Load Development for Central 
Stations of Moderate Size; Some Unap- 
preciated Possibilities.’ Charles Robbins 
and J. R. Bibbins, Pittsburg, Pa. 

“The Small Station and Its Economical 
Operation,” J. T. Whittlesey, Newark, 
N. J.; Paul Spencer, Philadelphia, Pa. 

Question Box, Alex. J. Campbell, editor, 
New London, Ct. 

Report of Committee on Uniform Ac- 
counting, H. M. Edwards, chairman, New 
York city. 

“Candle-Power Standard”—The pres- 
entation of resolutions toward the adop- 
tion of an international standard. 
WEDNESDAY, MAY 20, MORNING SESSION, 

TEN O'CLOCK. 
General Meeting. 

Report of Committee on Gas Engines, 
W. C. L. Eglin, chairman, Philadelphia, 
Pa. 

“T,ow-Pressure Steam Turbines,” John 
W. Kirkland, Schenectady, N. Y. 


Report of Committee on Meters, L. A. 
Ferguson, chairman, Chicago, Ill. 

“Receiving Stations Operated from 
High-Tension Lines,” S. Q. Hayes, Pitts- 
burg, Pa. l 

Report of Committee on Organization 
Possibilities, Henry L. Doherty, New 
York city. 
Special Meeting, banquet hall, sixth floor. 
PARALLEL SESSION, TEN-FIFTEEN O'CLOCK. 


Uniform Accounting and Its Details— 
Open to all accountants and others in- 
terested. 

H. M. Edwards, chairman Committee 
on Uniform Accounting, will preside. 

EVENING SESSION, EIGHT O'CLOCK. 

Executive session. 

Report of secretary and treasurer and 
executive committee. 

Report of insurance expert, W. H. 
Blood, Jr., Boston, Mass. 

Report of Committee on Public Policy, 
Arthur Williams, chairman, New York 
city. 

“The Status and Commercial Possibili- 
ties of High-Efficiency Lamps,” and dis- 
cussion, W. W. Freeman, Brooklyn, N. Y. 

Report of Committee on Rates and 
Costs, R. S. Hale, chairman, Boston, Mass. 

Election of nominating committee. 


THURSDAY, MAY 21—MORNING SESSION, 


TEN 0’ CLOCK—AFTERNOON SESSION, 
TWO-THIRTY O'CLOCK. 


COMMERCIAL DAY. 


C. W. Lee, chairman Programme Com- 
mittee, New York city. 

Henry L. Doherty, past-president, will 
preside during Commercial Day sessions. 

1. Address—Relationship Between the 
Engineering and Commercial Depart- 
ments, Louis A. Ferguson, past-president, 
Chicago, Ill. = 

2. Preparation for a Campaign: 

(a) Field Work and Other Essentials. 

(b) Analysis of Customers’ Accounts. 


(e) Proportion of Lamp Equivalent 


Lost to Lamps Connected—Showing Per. 
centage in Cities of Varied Populations. 
(d) Policy of Handling Complaints. 
(e) Policy of Handling Collections. 

Editor: H. J. Gille, Minneapolis, Minn. 

3. The Contract Agent and the Repre- 
sentative : . 

(a) The Contract Agent—His Possi- 
bilities. 

(b) The District Representative—Iis 
Possibilities. 

(c) The Special Representative. 

1—The Sign Expert. 

2—The Power Expert. 

3—The Woman Representative. 

(d) Solicitors’ Meetings — Their Ob- 
jects. 

Editor: V. A. Henderson, Memphis, 
Tenn. 

4. The Display-Room: 

(a) Appointments and Methods, 

(b) Value of Special Demonstrations. 


(c) Value of Electrical and Food-Show 
Exhibits. 

Editor: L. D. Mathes, Dubuque, Iowa. 

5. Advertising: 

(a) What Is Being Done. 

(b) Why? 

(c) Results, 

Editor: Charles A. Parker, Detroit, 
Mich. 

6. Publicity: 

(a) Methods to Create Proper Public 
Sentiment. 

(b) Dormant Publicity Opportunities 
of Lighting Companies. 

Editor: Percy Ingalls, Newark, N. J. 

7. Creating Demand for Electricity: 

(a) The Creative Principle. 

(b) Notable Examples. 

(c) Stereopticon Talk Upon Outline 
and Sign Lighting—Showing Progress in 
Large and Small Cities. 

Editor: Frank B. Rae, Jr., New York 
city. 

8. Evolution of New-Business Build- 
ing: 

(a) Examples of Central Stations That 
Have Continued Methods During Depres- 
sion. 

(b) Strong Plea for Upkeep of Com- 
mercial Departments and Advertising. 

(c) Opportunities for Creating Busi- 
ness Along Existing Lines. 

Editor: George N. Tidd, Scranton, Pa. 

9. The Electrical Contractor: 

Symposium: 

(a) What He Is Doing to Assist in 
Creating Greater Demands for Electricity. 

(b) Specific Examples. 

Editor: Joseph F. Becker, Jr., Brook- 
Ivn, N. Y. | 

10. “Co-operative Commercialism,” J. 
Robert Crouse, Cleveland, Ohio. 

11. “Illuminating Engineering as a 
Commercial Factor’—Illustrated, V. R. 
Lansingh, New York city. 

12. Report of Committee on Solicitors’ 
Uandbook Prize Award, John F. Gil- 
christ, chairman, Chicago, Ill. 

13. Report of Committee on Co-opera- 
tive Electrical Development, W. W. Free- 
man, chairman, Brooklyn, N. Y. 

FRIDAY, MAY 22—-MORNING SESSION, 

TEN O'CLOCK. 
General Meeting. 

“Illuminating Engineering,” W. D'A. 
Ryan, West Lynn, Mass. 

Report of Committee on Protection 
from Lightning and Other Static Dis- 
turbances, R. S. Stewart, chairman, De- 
troit, Mich. 

“The Value of Care and Maintenance 
of Meters,” H. D. King, Hoboken, N. J. 

“Some Experiments in Combustion, 
S. J. Lenher, New York. 

“Specifications for Construction on 
Joint Poles,” Paul Spencer, Philadelphia, 
Pa. 

Final Report of 190% Committee to 
Consider Specifications for Street Light- 
ing,.W. D?AsRyan, West Lynn, Mass. 

e 


morning, 
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Memorials, T. C. Martin, New York. 


Executive session. | 
Election of officers for the ensuing 


year. 
The Entertainment Committee has 
made arrangements to supplement the 
technical sessions, the entertainment to be- 
gin with the opening of the exhibition on 
Monday evening, followed by a reception 
and dancing. On Tuesday afternoon 
John T. McCutcheon will give a talk at 
the Art Institute on “The Philosophy of 
the Cartoon.” For Tuesday evening a 
visit to White City is planned. 

The ladies are especially invited to visit 
the establishment of Marshall Field & 
Company on Wednesday morning, and 


` luncheon will be served at one o’clock. 


In the afternoon members and guests are 
invited to inspect the Fisk street turbine 
station of the Commonwealth Edison 
Company. 

The ladies will be taken for an automo- 
bile drive Thursday morning through the 
South boulevards and parks, arriving at 
the South Shore Country Club at one 
o'clock, where they will be entertained at 
luncheon by the board of governors of the 
club. 

In the evening a theatre party is ar- 
ranged for members and ladies accompa- 
nying them. 

The special train leaving New York, 
via the Pennsylvania at 9.55 Sunday 
May 17, will carry a large 
party from the East, every berth of the 
seven-car train having been taken 
early in the week. Among those who 
will form the party are E. J. Allegaert, 
W. H. Allen, A. A. Anderson, A. D. Bab- 
son, C. O. Baker, J. F. Becker, Jr., T. H. 
Brady, John J. Burleigh, Alex. J. Camp- 
bell, A. Creelman, H. C. Cushing, F. L. 
Dame, Mrs. F. L. Dame, William A. Don- 
kin, F. E. Donohoe, Mrs. F. E. Donohoe, 
M. M. Eckhardt, E. L. Elliott, Charles A. 
Flynn, H. W. Fuller, Mrs. H. W. Fuller, 
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R. H. Garrison, Mrs. R. H. Garrison, | 


E. B. Greene, Mrs. E. B. Greene, A. A. 
Gray, C. W. Hare, General George H. 
Harries, Percy Ingalls, E. J. Kiefer, J. B. 
Klumpp, C. A. Learned, E. F. McCabe, 
Mrs. E. F. McCabe, T. C. Martin, R. S. 
Orr, A. H. Patterson, C. A. Paul, Mrs. 
C. A. Paul, S. E. Phillips, Charles W. 
Price, James E. Pyle, George F. Porter, 
Frank B. Rae, Jr., H. Riddell, R. W. Rol- 
lins, M. S. Seelman, Jr., H. L. Shippy, 
L. E. Sinclair, F. W. Schmidt, Paul 
Spencer, E. S. Strunk, K. B. Thornton, 
Ward Thoron, J. M. Wakeman, S. C. 
Whitney, J. T. Whittlesey, F. W. Wih- 
cox, Elmer E. Wood, R. R. Young. 
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The Exhibition Committee announces a 
very complete presentation of apparatus 
and supplies which will be shown in the 
exhibition hall of the Auditorium. The 
decorations will present a beautiful, har- 
monious color scheme, which effect, it is 
expected, will be heightened by the lavish 
use of metal-filament incandescents in the 
decorative lighting. The following man- 
ufacturers will be among those repre- 
sented : | 

The Allis-Chalmers Company, Milwau- 
kee, Wis., will have an exhibit represent- 
ing all of the standard power and elec- 
trical machinery which it manufactures, 
including every type of prime mover, gen- 
erator, motor and auxiliary apparatus. 
The company’s new line of type K motors 
for direct current, and type AN induction 
motors for alternating current will be par- 
ticularly prominent. The exhibit will be 
in charge of C. A. Tupper, and a large 
number of the officers and salesmen of the 
company will be in attendance. These will 
include, probably, President W. H. White- 
side, W. S. Heger and M. C. Hiller, assist- 
ants to the president; A. H. Whiteside, 
manager of the steam and electrical de- 
partment; E. T. Adams, manager of the 
mill and gas engine department; B. A. 
Behrend, chief electrical engineer; James 
vardner, district manager of the company 
at Chicago; and S. R. Kerr, C. S. Buell, 
Ervin Dryer, J. M. Denniston, D. K. Chad- 
bourne, H. I. Keen, A. W. Catlin, Charles 
M. Howe, O. F. Russell, T. B. Whitted, 
R. H. Gaither, C. M. McDonald, R. B. 
Williamson, L. E. Bogen, David Hall, B. 
Frankenfield, H. L. Watson, J. S. Jack- 
son, J. S. Vrabek, D. H. Kelley, J. M. 
Kingsbury, W. G. Hammond, G. S. Bur- 
dick, R. D. Tomlinson, Percy A. Himes, 
D. P. Davies, L. C. Marburg, C. E. Lord, 
Wilis Collins and C. A. Shearer, engi- 
neers and salesmen of the company. 

The American District Steam Company, 
Lockport, N. Y., will exhibit all the details 
of the operation of both live and exhaust 
underground steam-heating systems. <A 
large corps of engineers and representa- 
tives will be in attendance. 

The Condit Electrical Manufacturing 
Company, Boston, Mass., will exhibit a 
complete line of Condit cireuit-breakers. 
The exhibit will be in care of Taussig & 
Babcock, under the direct supervision of P. 
R. Fisher, western manager of the Condit 
company. F. W. Nason, of the New York 
offices; S. M. Keeble, of St. Louis, Mo., 
and S. B. Condit, Jr., general manager. 
will also attend. 

The Crocker-Wheeler Company, Ampere, 
N. J., will exhibit a complete line of elec- 
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tric motors. The company will be repre- 
sented by Rodman Gilder, William F. Sul- 
livan, Hugh A. Brown, Herbert E. Ker- 
ber and R. J. Randolph, Jr. 

Dossert & Company, New York city. 
manufacturers of .solderless connectors, 
cable taps and terminal lugs for elec- 
tric cables and solid wires, will ex- 
hibit a complete line, including a 
number of new devices for central station 
work, and connectors for heavy cables. 
The company will be represented by H. B. 
Logan, president, and Charles A. Flynn. 
mechanical engineer. 

The Dunean Electric Manufacturing 
Company, Lafayette, Ind., will exhibit 
one of its total-output station integrating 
watt meters and one of its latest graphic 
recording instruments. The latter is 
claimed to be one of the most accurate and 
simple instruments in use. The two in- 
struments are so combined that the totaliz- 
ing meter not only integrates or adds up 
the total output of the station, but it also 
actuates the graphic recording instrument, 
which shows the output on a moving strip 
of paper. This will be the first public ex- 
hibition of a system whereby the output 
of any number of dynamos, irrespective of 
whether they are direct-current, or single 
or polyphase alternating-current, can be 
conveniently combined so as to show their 
total output on a single instrument. There 
will also be on exhibition a number of the 
latest Duncan house type and switchboard 
tvpe meters. The exhibit will be in charge 
of Adrian Tobias, sales manager, and John 
A. Clark, laboratory expert. 

The Electric Appliance Company, Chi- 
cago, Ill., will have reception headquarters 
at the exhibition adjoining the exhibit of 
the Sangamo Electric Company, for which 
it is general selling agent. The Sangamo 
company will make an exhibit of Sangamo 
integrating wattmeters. The company 
will be represented by P. R. Boole, general 
sales manager; F. J. Alderson, R. S. Mit- 
ten and F. D. Schwartz. 

The Electric Service Supplies Company. 
Chicago, Ill., will exhibit a full line of 
Garton-Daniels lightning arresters for all 
classes of service; Locke high-tension por- 
celain insulators, including the latest de- 
sign of suspended type for 100,000-volt 
lines; “G. & W.” line devices, and many 
other articles which will be found of in- 
terest to the central station visitor. The 
company will be represented by J. W. 
Porter, first vice-president, and Messrs. 
Mason and Adams, of the sales organiza- 
tion. 

The Federal Electric Company, Chicago, 
1l., will make a complete exhibit) ofits 
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porcelain-enameled steel signs, tungsten 
clusters, couch brackets and other “boost- 
ers” for central station new-business de- 
partments. Central station men will find 
much of interest at the Federal booth. 
James M. Gilchrist, L. G. Shepard, H. I. 
Markham, F. H. Welling and S. C. Wach- 
enfeld will be in attendance. 

The Fort Wayne Electrice Works, 
Fort Wayne, Ind., will exhibit a complete 
line of generators, motors, are lamps and 
measuring Instruments. The company 
will be represented by F. 8. Hunting, sales 
manager and treasurer; A. A. Serva, as- 
sistant sales manager; T. J. Ryan, man- 
ager of the Cincinnati, Ohio, office; W. C. 
Knight, manager of the St. Louis, Mo.. 
office; W. S. Goll, manager of the Chicago 
office. 

The General Electric Company, Schen- 
ectady, N. Y., will exhibit a full line of 
heating devices, including the mantle type 
luminous radiator. ‘There will be a promi- 
nent exhibit of tungsten lamps for both 
interior and outdoor lighting, and lumi- 
nous and flame are lamps. The new 
aluminum-cell lightning arrester, a line of 
portable and stalionary meters, and alter- 
nating and direct-current motors for small 
power purposes, will be shown. An oscillo- 
graph will be in operation and records 
will be taken to show the effect of different 
values of reactance on wave form. The 
company will give a daily demonstration 
of electrice cooking devices, and will dis- 
tribute the electrically cooked dainties. 
Among the representatives of the company 
will be the following: E. W. Rice, Jr.; J. 
R. Lovejoy, C. D. Haskins, P. D. Wagoner, 
F. G. Vaughen, D. R. Bullen, E. E. Gil- 
bert, W. L. R. Emmet, C. W. Stone, 
N. R. Birge, C. B. Burleigh, C. P. Stein- 
metz, J. W. Kirkland, Theodore Beran, 
A, D. Babson, H. J. Buddy, A. D. Page., 
_ T. E. Bibbins, F. H. Gale, G. L. Thomp- 
son, D. B. Rushmore, F. W. Willcox. 

G. M. Gest, New York city, will make 
an exhibit of conduits, underground con- 
struction, fittings, and a display of pho- 
tographs showing conduit construction in 
all sections of the country. The exhibit 
will be in charge of W. T. Jackson, Cin- 
cinnati representative, assisted by J. A. 
Doyle, and superintendents of construction 
from the Middle West. 

The Gregory Electrie Company, Chi- 
cago, Il, will establish reception head- 
quarters and probably exhibit a line of 
“Century” single-phase motors. The com- 
pany will be represented by A. L. Kuehm- 
sted, president and general manager; A. O. 
Kuehmsted, vice-president; J. D. Zook, 
vencral superintendent; G. C. Besold, sec- 
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retary; E. H. Nagelstock, R. H. Russell 
and J. S. Vincent. 

The H. W. Johns-Manville Company, 
New York city, will have a particularly 
attractive exhibit. The new “Linolite” 
system of lighting will be used for out- 
lining, and will demonstrate the special 
advantages of this form of lighting. The 
“Linolite” system consists of a system of 
tubular electric lamps, each one foot be- 
tween centres, with a filament extending 
from one end to the other, and the lamps 
placed in the focus of a powerful alumi- 
num reflector. Several new forms of 
“Linolite” lamps will be shown with para- 
bolic reflectors for desk and picture light- 
ing, signs, ete. There will also be shown a 
large line of “Victor” portable and switch- 
board instruments, including a portable 
lamp-testing meter. This indicates the 
voltage, current consumed and wattage at 
a glance. A switchboard and sample 
board will also be shown, made of ebony 
asbestos wood. Several new forms of 
“Noare” fuse devices, including service 
and subway boxes of the latest type, will 
be shown. The company will be repre- 
sented by J. W. Perry, manager of the 
electrical department, New York; H. M. 
Frantz, manager of the electrical depart- 
ment, Chicago; G. A. Saylor, manager of 
the electrical department, Milwaukee; T. 
J. Younglove, manager of the Chicago of- 
fice; F. G. Frumveller, of the Chicago of- 
fice; E. B. Hatch, president of the Johns- 
Pratt Company, Hartford, Ct. 

The William D. MeJunkin Advertising 
Agency, Chicago, Ill., will exhibit adver- 
tising material for central stations, includ- 
ing specimens of newspaper advertising. 
outdoor posters, street-car cards in colors, 
ete., material which the company has used 
during the past year for clients in Chicago, 
Cleveland and Buffalo. William D. Mc- 
Junkin and John Benson will represent 
the company. 

The Minerallae Company, Chicago, I., 
will exhibit Minerallac No. 1 and Miner- 
allac No. 2 insulating compounds for mak- 
ing joints in underground high-tension 
cables. The company’s soft-finish “Lino- 
tape,” for use in connection with these in- 
sulating compounds, will be exhibited. A 
line of electrical specialties, such as the 
quick-action voltmeter switch and cable 
hangers, will be shown. The company will 
represent the Chicago Electric Meter Com- 
pany, which is putting on the market an 
automatic printing attachment for power 
wattmeters. The purpose of this attach- 
ment is to give a printed record of the 
power consumed at intervals of from one- 
quarter of an hour to one hour, as may he 
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desired, this record being printed in nu- 
merals on a receiving tape. The Murray- 
loop testing set which has been developed 
for central station use will also be shown. 
The exhibit will be in charge of R. F. 
Pierce, manager of the Minerallac Com. 
pany. 

The National Electric Lamp Associa- 
tion, Cleveland, Ohio, will arrange a very 
complete exhibit through its engineering 
department, occupying a large space in the 
centre row of exhibits. The feature of the 
display will be festoons of tungsten and 
tantalum lamps equipped with proper re- 
flectors. Miniature lamps with carbon, 
tantalum and tungsten filaments will be 
used in the decorations. The booth will 
be decorated also with plants of various 
kinds, and will serve to demonstrate the 
advantages of the newer forms of in- 
candescent lamps. S. E. Doane, chief en- 


gineer of the association, and the various 


officials of the companies comprising the 
association will be in attendance. The ex- 
hibit will be in charge of Messrs. Norris, 
Bauder and Fisher, of the engineering de- 
partment. 

The Pettingell-Andrews Company, Bos- 
ton, Mass., will show its regular line of 
specialties and some recent productions of 
its fixture factory. The meter connection 
block and “O. K.” fuse block cover should 
be of particular interest to central station 
men. Some interesting adaptations of 
remote-control switches will also be shown. 
The company will be represented by F. S$. 
Price, secretary ; W. J. Keenan, sales man- 
ager, and G. E. Palmer, electrical engi- 
neer. 

The Pittsburgh Transformer Company, 
Pittsburg, Pa., will exhibit a line of repre- 
sentative standard transformers, showing 
its new line built with vanadium silicon 
steel. These transformers exhibit a per 
formance which is said to be a sensa- 
tional advance in the art of transformer 
building. The exhibit will also include 
transformers in small units for use at any 
point along a high-tension transmission 
line. The company will distribute its 
“Preity Girl” calendars in conjunction 
with a “Little Pittsburg Smoke” in the 
shape of its Pittsburg stogie. The follow- 
ing representatives will be in attendance: 
H. J. Steele, R. V. Bingay, F. C. Sutter 
and C. R. Lininger. 

The Philadelphia Electrical and Manv- 
facturing Company, Philadelphia, Pa., will 
exhibit its line of incandescent street- 
lighting fixtures, especially new fixtures for 
tungsten lighting, as well as fuse boxes. 
absolute cutouts, and a general line of sup- 
plies. There-will also be presented a new 
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compound which the company has put on 
the market, known as “Antirust.” This 
is used to prevent rusting and corroding 
of iron. The company will be represented 
by €C. L. Bundy, secretary and treasurer, 
and R. H. Manwaring, salesman. 

The Sangamo Electrie Company, 
Springfield, TIl., will exhibit direct-current 
and alternating-current wattmeters of 
switchboard and regular types, and will 
make a particular display for the first 
time of its new type “F” alternating-cur- 
rent meter, which is a mercury motor 
meter having a remarkably high torque 
and some new features of mechanical and 
electrical construction, Jacob Bunn, 
president, and a corps of representatives 
will be in attendance. 

The Simplex Electrie Heating Com- 
pany, Cambridge, Mass., will exhibit a 


line of clectrie heating and cooking ap- 


paratus, and will be represented by H. R. 
Hixson, E. R. Jacobs, J. N. Macalister, 
James I. Ayer and Roger Williams. 

The Triumph Electric Company, Cin- 
cinnati, Ohio, will exhibit some of its in- 
duction motors and transformer starters. 
There will also be shown a specially de- 
signed switch for use in induction motors. 
The company will be represented by W. T. 
Jacob, ©. S. Reno, chief engineer; S. 
Sentius, Edward S. Ford, of the Cleveland 
oflices FP. L. Merrill, of the Chicago of- 
fice, and possibly J. C. Hubbard, secre- 
tary and manager, and F. B. Thompson. 
of the St. Paul office. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., will exhibit a 
five-horse-power, single-phase motor of the 
latest design, a ten-horse-power polyphase 
motor, and a set of standard Wagner in- 
struments. A feature of this exhibit will 
be the demonstration of the large material 
allowance and ample weight of the ten- 
horse-power polyphase motor exhibited by 
this company. Attention is called to the 
excellent finish of the Wegner apparatus. 
The company will be represented by W. A. 
Layman, vice-president and general man- 
ager; W. Robbins, assistant general man- 
aver; V. W. Bergenthal, assistant manager 
of sales; Thomas T. Richards, advertising 
manager; . B. W. Goldschmidt, distriet 
manager New York office; F. N. Jewett, 
distriet manager Chicago office: John 
Mustard, distriet manager Philadelphia 
office; A. W. Wyckoff, district manager 
Pittsburg office; Dean Emerson, district 
manager Cincinnati office; A. H. Mustard. 
district manager Atlanta office; F. John- 
son, district manager St. Louis office. 
Rae Te A a 
fan motors power D Ea H el melee 
supplies. The exhibit will be i har sa 
H. M. Post, and the following bee 
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oflice managers will be in attendance: R. 
M. Morris, Pittsburg; T. R. Slater, 
Minneapolis; J. A. Pizzini and R. Ed- 
wards, Jr., New York; O. W. Visscher. 
Philadelphia; T. A. Burke, Atlanta; L. T. 
Milnor and W. S. Berrv, Cincinnati; C. D. 
Wilkinson, St. Paul; C. H. Talmage, Kan- 
sas City; R. Spencer, Los Angeles; E. H. 
Peterson and P. A. Morse, St. Louis, and 
E. W. Rockafellow, sales manager, New 
York. 

The Westinghouse Electric and Man- 
ufacturing Company, Pittsburg, Pa., will 
exhibit some of its detail apparatus, such 
as switches, circuit-breakers, motors. 
lightning arresters, arc lamps, wattmeters. 
voltmeters, ammeters, graphie recording 
meters, ete. A fine line of electric heating 
devices, including an electric goose or 
tailor’s iron, electric sad-irons, matrix 
driers, bookbinder’s tools, ete., will also be 
shown. The Westinghouse Lamp Com- 
pany, Pittsburg, Pa., will exhibit a full 
line of its lamps, including tungsten 
lamps. The following representatives will 
be in attendance: Westinghouse Electric 
and Manufacturing Company—C. S. Cook, 
manager railway and lighting sales depart- 
ment; S. L. Nicholson, manager indus- 
trial and power sales department; C. B. 
Humphrey, manager detail and supply 
sales department; T. P. Gaylord, manager 
Chicago office; E. Te Penrose, Philadel- 
phia office: W. B. Wilkinson, Pittsburg of- 
fice; Charles Robbins. industrial and 
power department; G. B. Gritlin, assistant 
manager detail and supply sales depart- 
ment: W. P. Jend, Pittsburg office; G. M. 
Bates. Boston office: G. B. Miller, manager 
Cleveland office; J. A. Bratt, manager Cin- 
cinnati office; C. F. Medbury, manager De- 
troit office: Samuel Chase. New York of- 
fice. Westinghouse Machine Company: 
C. C. Chapelle, manager Chicago office. 
Westinghouse Companies’ Publishing De- 
partment: J. C. McQuiston, manager. 

Among other exhibitors will be the 
Enectrican Review, Electrical World, 
Western Electrician, Illuminating Engi- 
neer, Electrical Record, German-Amer- 
ican Electrie Company and the C. W. 
Lee Company, who will publish the “Con- 
vention Daily”, and the Central Electric 
Company, Chicago, Tl. 

—__«@—<—_—_ 


Interborough’s Right to Claim 
Exemption from Special 
Franchise Taxation Upheld. 
The Interborough Rapid Transit Com- 

pany's right to claim exemption from tax- 

ation for a special franchise was upheld 
by the Appellate Division of the Supreme 

Court of New York state, at Albany, 

N. Y.. on May 6. The company appealed 

from the action of the state tax commis- 

sion in assessing its special franchise for 

1905 at $9,000,000. The appeal was based 

on the ground that the company was ex- 

empt from special franchise taxation 
under the rapid transit act, un- 
der which the New York subways were 
built, it having taken over the property 
and rights of the contractor, John B. 
McDonald. 
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Conference on the Conserva- 
tion of Natural Resources. 


A conference of the governors of the 
different states was held at the White 
House, Washington, D. C., on Wednes- 
dav, Thursday and Friday of this week 
to consider ways and means of conserving 
the natural resources of the country. The 
following was the preliminary programme 
arranged for the mecting: 

May 13, 11 a. M.—“Conservation as a 
National Duty,” Theodore Roosevelt, 
President of the United States. 2.30 
P. M.—Mincral Resources: “Ores and 
Related Minerals,’ Andrew Carnegie; 
“Mineral Fuels,’ Dr. I. C. White, state 
geologist of West Virginia; general dis- 
cussion, opened by John Mitchell. 

May 14, 10 a. M.—Land Resources: 
“Soil,” Professor T. C. Chamberlin, Uni- 
versity of Chicago; geologist, United 
States Geological Survey, president Amer- 
ican Association for the Advancement of 
Science; “Forests,” R. A. Long, presi- 
dent Long-Bell Lumber Company, Kan- 
sas City, Mo.; “Publie Health,” Dr. 
George M. Kober, dean of the medical 
department of Georgetown University. 
2.30 P. M.—Land Resources: “Reclama- 
tion by Irrigation and Drainage,” Dr. 
George ©. Pardee, ex-governor of Cali- 
fornia; “Grazing and Stoek Raising,” 
Hon. H. A. Jastro, president American 
National Live Stock Association; “The 
Publie Lands and Land Tenure,” Judge 
Joseph M. Carey. 

Mav 15, 10 a. w.—Water Resources: 
“Transportation,” James J. Hill, pres- 
ident Great Northern Railway; “Naviga- 
tion,” Professor Emory R. Johnson, pro- 
fessor of transportation and commerce, 
University of Pennsylvania; “Water- 
Power,’ H. S. Putnam, member Amer- 
ican Institute of Electrical Engineers. 
2.30 P. w.—General discussion. 

In addition to the executives of the 
states about seventy scientific, industrial 
and engineering associations have been 
asked to take part in the conference. 

—__<@—-—____ 

Annual Meeting of the Ameri- 
can Institute of Electrical 
Engineers. 

The annual meeting of the American 
Institute of Electrical Engineers will be 
held in the Engineering Societies Build- 
ing, New York city, on Mav 19, at 8 
r. M. The board of directors will present 
its annual report, and the result of the 
election of officers will be announced. 
Two papers will he read, as follows: 
“Comparative Tests of Lightning Pro- 


tection Devices on the Taylors Falls 


Transmission System,” by J. F. Vaughan, 
and “Studies in Lightning Performance, 
Season of /1907,?by.N. J Neal. 
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The Commonwealth Edison Company. 


The Magnificent System Supplying Chicago and Its Environs as It Is To-day. 
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HEN the National Electrice Light 
Association meets in Chicago 
next week a decided change 
will be found in the central-station - 
system of that city since its last 


Chicago convention, five years ago. At 
that time the splendid Fisk street station, 


the pioneer mammoth turbo-generator sta- - 


tion and the most interesting power plant 
in the world, was just rising into form. 
The members of the 1903 convention saw 
the iron framework which was to house 
the boilers and turbo-generator of the first 
unit. To-day they will sce there a giant 
power station with ten units, the last six 
of which have a maximum capacity which 
is far in excess of twice the original rating 
of the first unit. And not only this, but 
they will see across the river the massive 
steel framework of another station, a 
brother giant of Fisk street, which, when 
completed, will contain six units, the first 
of which will have a maximum continuous 
capacity of 14,000 kilowatts. The other 
five will be no smaller. 

This all denotes a very healthy growth 
of a progressive industry in a progressive 
community. It means that the central 
station company has more than kept pace 
with a rapidly growing industrial metrop- 
olis. The connected load at the beginning 
of this year, expressed in sixteen-candle- 
power lamp equivalents, was 4,720,000 or 
236,000 kilowatts (about 316,000 horse- 
power). Ten years ago the connected load 
amounted to 600,000 sixteen-candle-power 
equivalents and five years ago to about 
1,000,000, Prominent among the factors 
contributing to this is the policy of the 
company toward the public, which has 
alwavs been one of fair dealing and liber- 
ality. The price for electrical energy has 
heen voluntarily reduced a number of 
times, the total reduction in ten years be- 
ing fifty per cent, and further reductions 
are already scheduled. The contract de- 
partment wages a constant and active 
campaign of business getting, and by 
means of a monthly magazine liberally dis- 
tributed, and by extensive newspaper and 
street-car advertising, the many new de- 
vices, both industrial and domestic, which 
use electrical energy, are made known to 
the public. 

The disposal of current at wholesale to 
the various elevated and surface railway 
companies was begun six years ago with 


the Chicago & Oak Park Elevated Railway 


Company as the first customer. This class 
of business has developed rapidly until 
now about one-half of the entire output 


Fig. 1.—CuRVE or INCREASE IN GENERATOR 


CAPACITY. 


is so sold, all of the traction companies, 
with but one exception, buying either all 
or a large part of their power from the 
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Fic. 2.—TyPIcAL WINTER-Day Loao CURVE. 


central station company. This power is 
metered at the station switchboard and 
transmitted over the company’s high-ten- 


Fie. 3.—TypicaL SuMMER-Day Loap CURVE. 


sion lines to rotary converter substations, 
owned and operated by the railway com- 


panies. 


The suburban lighting and railway field 
is also being developed for the wholesale 


supply of power. In this field (which is 
pretty well covered by a friendly corpora- 
tion, the North Shore Electric Company) 
this suburban company is the purchaser, 
and it in turn distributes, supplementing 
its own plant, and sells part of the energy 
to the railways. 

The curves of Figs. 1, 2 and 3 show 
graphically the increase in generator capa- 
city and in load since 1903. Fig. 1 traces 
each new unit as it was put into service. 
The load curves of Figs. 2 and 3 show the 
change in the character of the curve since 
the railway load became a large item. The 
average daily load-factor at the present 
time is between sixty-five and seventy per 
cent. The yearly load-factor is, of course. 
less. 

Up to September 17 of last year the cen- 
tral station business of Chicago was car- 
ried on by two allied companies, but on 


' that date they were consolidated and now 


continue under the name combined of 
those of the original companies, namely 
Commonwealth Edison Company. 

As explained in our issue of January 11. 
all of the output is at present generated 
in two principal stations, Harrison street, 
with a capacity of 18,000 kilowatts in en- 
gine driven units, and Fisk street, with a 
present capacity of about 100,000 kilowatts 
in alternating-current turbo-generators. A 
third station is being erected at Quarry 


` street, across the river from Fisk street. 


This station is designed for an ultimate 
capacity of 84,000 kilowatts and six 9,000 
volt turbine units. The first of these units 
is expected to be in service in the early 
autumn of this year. 

All of the alternating-current generators 
are “Y” wound, the delta pressure being 
9.000 volts, the frequency twenty-five 
cycles. The neutral of the generator 1 
grounded and the transmission to sub-sta- 
tions is effected by means of three-con- 
ductor underground cables mainly of 49 
size. The total length of these cables is ap- 
proximately 270 miles. The substations 
are connected on the radial plan, each 1m- 
portant substation having one or mor 
high-tension lines direct ‘to a general’ 
station. The total number of such tran 
mission lines at present is sixty-six and 
there are seventeen lines more which con- 
nect between substations for use in emer- 
gencies or for feeding substations 10 
tandem, —A general idea of the componeni 
parts, of the system can be obtained fre 
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Fig. 4, while Fig. 5 shows the transmis- 
sion system. For greater reliability the 
entire system is operated divided into two 
independent sections, one being fed by 
Harrison street and part of Fisk, and the 
other by the balance of Fisk street. 
Shortly after the Quarry street station is 
in operation another division will be made, 
so there will then be three sections. A 
beginning has also been made in a higher 
voltage of transmission and the first 20,- 
000-volt twenty-five-cycle line to the subur- 
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normal capacity. There is a 2,500-kilo- 
watt double-current generator for direct- 
current or alternating-current service and 
six of the early 800-kilowatt two-generator 
engines. All of these units are driven by 
reciprocating engines. The station now 
has also two 550-kilowatt rotary convert- 
ers, which were formerly double-current 
generators and can still be so used, and a 
2,000-kilowatt converter. There are nine 
9,000-volt lines leaving this station and 
three tie lines to the Fisk street station. 
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ban district has been in service for nearly 
a year. For the present this pressure is 
obtained by step-up transformers located 
in one of the rotary converter substa- 
tions. 

Of the main generating stations, Har- 
rison street is the oldest. This was built 
in 1892 and was originally a low-tension 
station. At the present time it has four 
9,000-volt alternating-current generators, 
the largest of which is of 3,500-kilowatt 


At the Fisk street station, as alreadv 
noted, there are now ten units. The first 
four, originally rated at 5,000 kilowatts, 
are guaranteed for a 7,500-kilowatt, two- 
hour load, while the last six are for 12,000 
kilowatts, two hours. There are eight 
boilers per unit arranged in a row at right 
angles to the turbine room. At the far side 
of the boiler house and part of the main 
building is the train shed, where coal is 
unloaded directly from the cars into re- 
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ceiving hoppers beneath the track. A Mc- 
Caslin conveyer carries this coal and de- 
posits it in the bunkers over the boilers. 
The same conveyer carries the ashes from 
beneath the boiler to the hopper above the 
tracks in the train shed. The bunker 
capacity per unit of eight boilers is 1,000 
tons. The boilers are of Babcock & Wil- 
cox manufacture and are provided with 
chain grates driven by electric motors 
with smal] steam-engine reserves. These 
can be seen in Fig. 6, which shows the 
fronts of the boilers of two units. The 
steam is generated at a pressure of 185 
pounds and superheated 150 to 200 de- 
grees Fahrenheit. Each two units, or six- 
teen boilers, have one stack. These stacks 
have a diameter of over twenty feet, are 
of steel and brick lined. The height of 
the first two is 205 feet, and of the others, 
for the larger units, is 260 feet above the 
boiler-room floor. The boilers are placed 
back to back in pairs of units and the 
header room, containing the steam, feed- 
water and blow-off header, is directly un- 
derneath. The service water pipes are 
also located in this lower space. The 
boiler feed-pumps for cold or hot feed are 
in the turbine room adjacent to the con- 
denser of each unit, where the turbine 
operator has ready access to them. The 
piping of each unit is entirely independent 
with the exception of a cross connection 
of the main header and of the hot feed bv- 
tween adjacent units in pairs. The welded 
steel flanges on the wrought-iron header 
piping have ground surfaces. 

As the steam efficiency of the turbines 
is markedly improved by a high vacuum, a 
very effective condenser and auxiliary 
equipment was advisable. The surface 
condenser is the most satisfactory type for 
these requirements. On the first four units 
an Alberger condenser with 20,000 square 
fect of condensing surface is used, the en- 
tire apparatus being placed adjacent to 
the turbine. On the larger units the con- 
denser is placed within the turbine base, 
thus raising the turbine higher from the 
floor. These latter condensers are of the 
Worthington type and have 25,000 square 
feet of condensing surface. Condensing 
water is obtained through tunnels from 
the Chicago River and is circulated by in- 
dividual centrifugal pumps driven by Cor- 
liss engines. The “dry vacuum” pump is 
driven from the same source while the hot- 
well pump of the larger units is driven by a 
vertical electric motor. Each unit has an 
individual oil-pressure pump for its step 
hearing and in addition-accumulators are 
provided, one for each two units, for addi- 
tional reliability. On the first four: units 
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the individual pumps are motor-driven the accumulator motor-driven. These stages and the speed is 750 revolutions per 
and the accumulator pumps steam-driven. auxiliaries are clearly seen in Fig. 7, minute. The governor controls the sepa- 
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Fic. 5.—Nine-THOUSAND-VOLT TRANSMISSION SYSTEM OF THE COMMONWEALTH Epison Company, CHICAGO, ILL. 


neans of hydraulic 


On the six larger units this is reversed, the which shows one of the 12,000-kilowatt rate ste zalves by 
individual pumps being steam-driven and units. The turbine of these units has RAE OY e) 
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trol is effected electrically by means of 
solenoids at the valves. The fields of the 
12,000-kilowatt units have four poles and 
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through brass pipes, then under the, floor, tion motor-driven exciters of fifty, seventy- 
the field leads connecting with the excita- five and 150-kilowatt capacity and three 
tion system in the turbine room and the seventy-five-kilowatt steam-driven excit- 


1 et 
ni Ppt) a NP Sad 


HGHG 


Fa. 7.—Oxe or Ttae Most MopeRN POWER PRODUCERS IN THE WORLD. TWELVE THOU8SAND KILOWATTS, Fisk STREET STATION 


the current is generated at 9,000 volts, 
three-phase, twenty-five cycles. The arma- 
ture and field leads pass from the generator 


armature leads going to the generator oil- ers. Two of these are driven by horizontal 
switches in the switch house. For the ten turbines. Three storage batteries, each of 
units now installed there are seven induc- eighty-one kilowatts capacity at(tħe one 
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hour rate of discharge are kept “floating” 
on the excitation system at all times. 

The 7,500-kilowatt units have four trans- 
mission lines each connected to their buses. 
while the 12,000-kilowatt units have eight 
each. These units and buses are operated 
in parallel, the entire station being divided 
into two independent sections. The switch- 
ing arrangements are fairly flexible, so 
that most of the units can operate on either 
system and other desirable switching com- 
binations can be obtained. The bus-bars 
are thoroughly protected by barriers and 
the entire construction is such as to obtain 
the highest degree of reliability. A row of 
line switches is shown in Fig. 8. 

In the operation of the station and the 
maintenance of the property a force of 
nearly 300 employés is required, working 
in three shifts. Special attention has been 


given to providing suitable quarters, 


locker rooms, shower bath, reading room, 


Fic. 9.—Fisk Street DINıNG Room. 


etc., for these men. An electrical kitchen 
with a large electrical refrigerator is main- 
tained, and meals are served daily. The 
dining room, kitchen, reading room and 
executive offices of the station are located 
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on the second floor of the switch house. 
Fig. 9 is a view of the dining room, with 
the kitchen in the extreme rear, and Fig. 
10 shows the reading room. A general 


Fra. 8.—Swircn-Hovuse INTERIOR, Units 5 10 
a å 


view of the station, as it will appear when 
completed for fourteen units, is given in 
Fig. 11. On page 67 of the issue of Jan- 
uary 11 we showed the interior of the 


turbine room with the row of ten wnitgi7 eq ohet 


Fic. 10.—Fisk Street Reaprne Room. 


erected just across the river ( e fig: 1 j 
the available real estate necessitated an ar- 
rangement of boilers di Tom that o 
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Fisk street. They will here be arrange! al 
in two rows paralleling the turbine ka w 
sre $i ʻi 
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though there will still be eigh E 
turbine. These boilers will have thean 
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namely, 5,000 square feet each, but will 
have vertical water legs because of the 
more limited boiler room space. The fur- 
nace will be somewhat different also, being 
under the low end of the tubes at Quarry 
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street unit of 1908, both receiving their 
steam from boilers having the same heat- 
ing surface. 

The plans call for-six units ultimately, 
with a capacity of 14,000 kilowatts each. 


Fig. 12.—PLoOT oF PROPERTY, FISK AND QUARRY. 
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150-kilowatt turbo-driven exciter will be 
installed to furnish excitation for the first 
two units. A storage battery will be added 
later. In the southwest corner of the 
building a substation will be located for 
converting to direct current, which will be 
used for various purposes in the station 
and surrounding territory and also for ex- 
citation reserve. The first unit to be in- 
stalled will be a 500-kilowatt split-pole 
rotary on which the means for regulation 
are self-contained, thus requiring no sepa- 
rate regulator. This unit is the first one 
of its kind ever built. 

The switch house differs from the one at 
Fisk street, in that it is part of the station 
structure and not a separate building. A 
heavy fire wall separates it from the tur- 
bine room. ‘The operating galleries at 
Fisk street are in the turbine room. At 
Quarry street the operating room will be 
above the oil switch floor of the switch 
house, a bay extending slightly into the 
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Fie. 13.—STRUCTURAL WORK, QUARRY STREET STATION, COMMONWEALTH EDISON CoMPANY, CHICAGO, ILL. 


street, that is, the boiler has been turned 
end for end. The remarkable improve- 
ment in turbine design is clearly indicated 
by a comparison of the sizes of the original 
Fisk street unit of 1903 and the Quarry 


The first of these will be wound for 9,000 
volts, the same as the Fisk street units. 
The arrangement and construction of bus- 
bars will be practically the same as at 
Fisk street, with a few minor changes. A 


turbine room and provided with glass 
panels from the floor of operating room 
to its ceiling, affording an excellent view 
of the entire turbine room. An improve- 
ment in the switchboard. consists in the 
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entire separation of the line meter and 
control switch panels from the generator 
meter panels and control switch benches. 
Fig. 13 shows the Quarry street structure 
as it was on May 8. 

The substations of the Commonwealth 
Edison Company are thirty-two in num- 
ber. Of these twenty-three contain rotary 
converters which range in size from 100 
kilowatts to 2,000 kilowatts, their total 
normal capacity being 51,700 kilowatts. 
The newest of these are vertical-shaft ma- 
chines, which afford a considerable saving 
in weight and floor space. The shaft of 
this unit is really a stationary pedestal 
upon which the armature is hung. The 
bearings at the top are of the roller 
type. There are fourteen storage bat- 
tery substations in all, of which eleven 
are in rotary-converter substations and 
three contain batteries only. The total 
capacity at the one-hour rate of discharge 
is 18,000 kilowatts. The manner of con- 
necting the direct-current feeders to the 
switchboard can be seen in Fig. 14, which 
shows the rear of a rotary converter sub- 
station switchboard. The negative feeders 
connect with their switches at the lower 
panels, while the positive connect to copper 
bars at the wall, which bars in turn con- 
nect with the positive switches on the mid- 
dle panel. All meters are on the upper 
slab. The horizontal bus-bars, which are 
a feature of the substations built during 
the last five yeats, are also shown in this 
figure. Two of the rotary converter sub- 
stations on the border line of the direct- 
current district contain also frequency- 
changers. In addition there are four more 
frequency-changer substations, making six 
in all. Their aggregate rated capacity is 
22.000 kilowatts. The size of these uni! 
ranges from 500 kilowatts to 2,000 kilo- 
watts, the latter of which are of the 
vertical shaft type (Fig. 15). There are 
at present five of these 2,000-kilowatt fre- 
quency-changers in service and two more 
will be installed this summer. The weight 
of the revolving part is maintained by oil 
pressure on a step bearing similar to the 
turbo-generatots. One of the new units 
will be provided with roller bearings simi- 
lar to the vertical rotaries. Sixty-cycle 
current is distributed from these substa- 
tions on the four-wire three-phase system, 


the pressuré being 2,300 volts, Y. In two | 


of these substations the voltage is stepped 


up for transmission to distant sections and ` 


there again stepped down {o 2,300 volts 
and distributed on the overhead system. 

A total of 52,400 kilowatts rated capac- 
ity is installed in fourteen substations of 
the railway companies. Rotaries in these 
substations convert the current to 600 
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volts direct current. The rated capacity 
of the present 20,000-volt service for sub- 
urban use is 4,000 kilowatts in step-up 
transformers, made ‘up of three 500-kilo- 
watt single-phase transformers in paralle! 


Fic. 14.—W HITE City, REAR OF SWITCHBOARD. 


with a 2,500-kilowatt three-phase trans- 
former. 

This in brief describes the principal 
parts of the Commonwealth Edison Com- 
pany’s system as it is to-day. What an- 
other five years will bring none can tell. 
Will the sixth unit at Quarry street be 


Fra. 15.—Hypr PARK, 2,000-KILOWATT 
-< VERTICAL Motor-GENERATOR-: | 


only of 14,000-kilowatt capacity or will 
the advance in the turbine building art, 
and in boiler and furnace performances, 
enable. one of 20,000 kilowatts, or even 
more, to be used in its stead, as the 12,000- 
kilowatt units are now being used ‘at! Fisk 


trical Engineers, of Great Britain, bs 
= nominated, W. M. Mordey for president 
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street, where 5,006 kilowatts was planned? 
And the substations, will there bea paltry 
forty or more of these, or will they be is 
plentiful as the corner cigar stores? Per. 
haps such apparatus as rotarics and fre 
quency changers will be but history. The 
advances and revolutionizing discoveries 
have come rapidly in this industry and the 
imagination is unequal to the task of 
prophesying even its near future. 
— e0 


Wisconsin Public Utilities 

Commission Rules Against 

Free Telephones. 

All free and reduced telephone service 
in Wisconsin is strictly prohibited by aa 
order issued on April 28 by the state rail- 
road commission, acting as the state pub- 
lic utilities commission. This and a dozen 
other important rulings respecting tele 
phone service are promulgated by the order 
and as a result the 200 telephone com- 
panies operating in Wisconsin will have to 
readjust their schedule of rates and meth- 
ods of business. The order is the result oi 
a conference between the state commis- 
sioners and representatives of the „tele 
phone companies here several weeks agn. 
Besides prohibiting free and reduced rate 
service the order provides that a speci 
rate of fifty per cent of the minimum rei 
dence rates may be charged for telephone 
in churches, lodges, hospitals, schools and 
religious associations. Stockholders of tele 
phone companies must pay the same rate 
as non-stockholders. 

—_—_<-@—-—_—_ 
Philadelphia Street Railway 
Transfers. 

The Philadelphia Rapid Transit Com 
pany, Philadelphia, Pa., is ‘determined to 
put a stop to the abuses which have growl 
up under the free transfer system. It} 
held by the management that the only ¥4! 


-to do this is by abolishing them altogether. 
and making a slight charge for those pa 


sengers who desire to use them. Under 
the present system free transfers get inte 


the hands of a great many people who 


had not ridden nor paid fares. 
—__—_-@Qo——— 


Institution of Electrical 
Engineers. 


The council of the Institution of Elee 


of 


the Institution for the ensuing year e 


other nominations are: Vice-president, 
F. Gill and C. P. Sparks; counei ! 
Mather, Major W. A.J. O’Meara and à 
Schwartz ; associate member of council, f 
E. “Taylor; honorary treasurer. Rabe 
Hammond- 
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INTRODUCING ELECTRIC HEATING 
AND COOKING APPLIANCES. 


BY GEORGE B. JOHNSON, CONTRACT DE- 
PARTMENT, COMMONWEALTH EDI- 
SON COMPANY, CHICAGO, ILL. 


The question of how hard or how easy 
it is to introduce electric heating and 
cooking appliances in any given city de- 
pends primarily upon two things—the 
selling price of electricity and the selling 
prices of other sources of heat obtainable. 
With electricity in one city at ten cents 
per kilowatt-hour and gas at eighty-five 
cents per thousand cubic feet the problem 
is entirely different from that encountered 
where the price of electricity for heating 
and cooking purposes is two and one-half 
cents and the price of gas the same as 
above. Taking two cities with respect- 
ively the same rates as the above-cited 
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cases and the local conditions in each 
being equal, i. e., both doing the same 
amount of advertising, soliciting, etc., 
and the public being educated to the same 


extent on the subject of electric heating 
and cooking, the city with the low rate 


for electricity would theoretically use four 
times as much electrically heated appara- 
tus per capita, since the charge is only 
one-fourth as much. As a matter of fact 
it would work out much more than this 
amount, as when the point is reached so 
that electric heat is sold nearly as cheaply 
as other sources it will almost sell itself 
and should practically gather its own mo- 
mentum after being properly introduced. 
Therefore central stations which charge a 
low rate‘for this class of business have 
much the advantage of those which do 
not, and if. such rates are in. vogue in any 
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town which is not getting its share of this 
business something must be radically 
wrong. 

In introducing these appliances it is 
necessary to take into consideration the 
facts above noted and lay out the heating 
and cooking campaign accordingly. If 
the town has especially advantageous con- 
ditions for the introduction of complete 
cooking outfits, such as high-priced gas, 
expensive coal or low electricity, these 
outfits should be pushed at the~ outset, 
for such a town is in the best possible 
position to become completely electrified, 
for when these outfits are in successful 
operation all the other minor devices will 
quickly follow. On the other hand, if 
the town has disadvantageous conditions 
it would be the height of folly to hold 
hack and do nothing at all. 

Assuming that the latter conditions 


prevailed in a certain town and that it 
was decided to really do something, the 
smaller articles should be first introduced 
until their successful operation is demon- 
strated and the way paved for greater 
things. An advertising, soliciting and 
educational campaign should be laid out 
to cover not only one year, but five. The 
public should be gradually informed on 
the subject of the electric flat-iron. The 
irons should be advertised, distributed, 
followed up and made to stick by intelli- 
gent and painstaking efforts. In this 
work of educating the public, steady, per- 
sistent, common-sense methods must be 
used such as will inspire confidence and 
make the public realize that the company 
desires its hearty support and is anxious 
to co-operate with its customers to their 
‘mutual advantage. In no other branch 
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of the business is it more important to 
have every purchaser satisfied. Electrical 
heating devices go directly into the hands 
of women in the home, and if satisfac- 
tion results, all is well, but one dissatis- 
fied matron will spread the seeds of dis- 
content among a hundred others, and the 
ground thus lost is hard to regain. For 
this reason it is necessary to see that the 
purchaser understands how to use the 
article when it is first bought and also 
that she is invited to let the company 
know at once if anything should occur 
after its purchase which would tend to 
make her doubt its successful operation. 
Most complaints will be found to be due 
to some trivial cause, which vanish upon 
a clear explanation of the “way it works.” 

Advertising matter regarding these de- 
vices should be followed up with calls 
made by a good solicitor. But the solic- 


THE ELECTRIC KITCHEN, WITH THE Gas STOVE SHELVED. 


itor should be more than merely a seeker 
after orders. He should be a representa- 
tive of the company in the true sense. 
His purpose should be of an advisory 
nature—to inform every customer ll 
about these wonderful devices which 
lighten labor, bring comfort and make 
life more worth the living. He may se- 
cure orders if he can, but more important 
than orders at the start, is enlighten- 
ment. The amount of ignorance regard- 
ing these articles is amazing. A lady re- 
quested an electric flat-iron to be sent to 
her home, adding, after giving full direc- 
tions by telephone as to where and when 
it should be delivered, “Be sure to send 
one with a large battery in it, as’ we do 
not use electric light.” Another attached 
the iron to the telephone wire and com- 
plained because it would not heat up.) On 
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the other hand, the novel uses some- 
times made of these articles is interest- 
ing. An electric toaster is being used to 
good advantage by a gentleman for the 
purpose of placing under a chair in a 
portable bath cabinet. The coils from a 
water heater are used inside a chocolate- 
making machine in a candy factory to 
keep the chocolate melted to the proper 
consistency. An electric heating pad 
turned down to low heat and placed at 
the foot of the baby’s crib will insure an 
even and beneficial temperature through- 
out the night and will also keep the milk 
bottle warm by laying it close to the pad. 
A steak may be beautifully broiled in a 
large-sized frying pan made by a certain 
manufacturer, thus doing away with the 
necessity of purchasing a separate device 
used only for broiling. Other cases con- 
stantly occur where the uses of electrical 
appliances more than fulfil the original 
design of the makers, and the wide-awake 
solicitor will find little difficulty in im- 
parting some of his enthusiasm to the 
customers of the company as he calls 
upon them in the introductory campaign. 
In some cases he will find it necessary 
to curb an over-zealous enthusiast who i8 
anxious to purchase a lot of articles which 
are unsuitable to his needs or which, if 
purchased and operated without further 
investigation, might react unfavorably 
for the future sale of such goods. There 
is a tendency toward this attitude on the 
part of customers regarding kitchen out- 
fits. If the central station is not sure 
what it will cost to operate these outfits, 


„certain customers or employés should be 


selected to install them and proceed to do 
all the cooking for a period of several 
months in order to- secure the experience 
and data necessary to become thoroughly 
posted on the subject. 

Where possible it is best to advocate 
the complete kitchen outfits as sold by the 
manufacturers, but where the space is 
limited, as in some apartment buildings, 
the stoves and utensils may be placed on 
an ordinary table, on a shelf, or if there 
is a gas or coal range which it is not de- 
sired to remove, a cover may be made to 
fit over it. The latter arrangement is 
shown in the illustrations herewith where 
the cover to go over the gas stove is con- 
structed of one-inch oak, the front por- 
tion of which forms a table when raised 
and a shield when down for the purpose 
of preventing any possibility of the cook 
coming in contact with the stove. By 
referring to these illustrations it will be 
seen that the cutouts are located in the 
cabinets attached to the wall portion of 
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the arrangement, each electric stove being 
connected to a separate cutout and all 
wiring strictly in accordance with Under- 
writers’ rules. The cover is made remov- 
able, so that the gas stove may be used at 
any time by simply lifting it off. This 
construction was adopted to overcome any 
objection which might be made on the 
score that if it were made permanently 
fast over the stove the stove could not 
be used if at any time the electricity 
failed. This outfit has now been in use 
over seven months, every meal during this 
period being prepared by electricity and 
with not a single interruption in the elec- 
tric service. The following data was ob- 
tained from this practical test: 

Number days used ......... cece cccecceseesseres 214 
Number persons served (totali... IIIT. 
Palkon ai hours weed n a a 40 
Average kilowatt hours per meal... ss 
Average kilowatt-hours per person per meul.... 
Maximum kilowatts connected......c...c0se0 
Maximum kilowatts used at any one time....... 
Number of persons in family regularly ......... 
Least number of persons served at once........ 
Greatest number of persons served at once..... 

From the above we see that the average 
kilowatt-hour per person per meal was 
0.265, from which can be figured the cost 
per meal or month of any given family 
having approximately the same condi- 
tions. The family using this outfit has 
moderate means and is located in a flat 
with no servant. It should be mentioned 
that the above also includes the use of a 
500-watt flat-iron by the laundress once 
a week. The washing was done on a gas 
stove in the basement. The oven was 
used about four times a week, but no 
bread was baked. Hot water was fur- 
nished by the building for all purposes 
except cooking. ‘The electrical devices 
were as follows: 

One General Electric oven. 

One General Electric ten-inch frying 
pan. 

One General Electric percolator. 

One Simplex eight-inch stove. 

One Simplex spray coffee urn. 

Two Simplex six-inch stoves. 

One Pacific toaster. 

These articles, together with the uten- 
sils to fit on the stoves, were ample for all 
requirements, even when the family was 
increased to six members for one period 
of two weeks. 

In order to introduce electric heating 
and cooking appliances the central sta- 
tion should provide an exhibition room 
in a central location, where all the differ- 
ent devices can be seen by prospective 
purchasers, and a capable attendant 
should be on hand at all times to explain 
their operation. Circular letters or invi- 
tations should be sent inviting every cus- 
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tomer to call and examine them. Printed 
matter in the form of suggestions for 
Christmas gifts sent out just before the 
holidays will bring good results. An as- 
sortment of chafing-dishes, percolators, 
water heaters, curling-iron heaters, flat- 
irons, etc., sent to a church entertainment 
was deemed good advertising, and a letter 
received from an officer of a women’s 
club thanking the company for sending 
a young lady representative with an auto- 
mobile full of devices and treating the 
club to an “electrical afternoon” showed 
that the efforts were appreciated. Distri- 
bution of a recipe book containing recipes 
for the electric chafing-dish will help cre- 
ate a demand for this popular article. 
The progressive central station will leave 
no legitimate and dignified method un- 
tried to increase the use of these devices, 
which not only aid in popularizing elec- 
tricity, but also materially assist in in- 
creasing the income. 
— 0 
“Engineering Honor.” 

Dr. Schuyler Skaats Wheeler, past 
president of the American Institute of 
Electrical Engineers and president of 
Crocker-Wheeler Company, Ampere, N. J., 
addressed the Engineering Society of 
Columbia University, May 4, on the sub- 
ject of “Engineering Honor.” As an 
undergraduate at Columbia, in the class 
of ’83 he, with Professor F. B. Crocker, 
had addressed the same society on technic- 
al subjects. 

After declaring that he felt the audience 
before him to be more sympathetic than 
any of the audiences he had addressed on 
engineering ethics, he alluded to the ethical 
codes of the various so-called learned pro- 
fessions. He spoke also of the code which 
he proposed in his presidential address be- 
fore the American Institute of Electrical 
Engineers. He said that Francis Bacon 
had written a brief but comprehensive 
treatise on this subject in the preface to 
his “Maxims of the Law,” as follows: 
“I hold every man a debtor to his pro 
fession; from the which as men of course 
do seek to receive contenance and profit, 
so ought they of duty to endeavor them- 
selves by way of amends to be a help and 


ornament thereunto.” 

Dr. Wheeler mentioned the three great 
duties of the engineer in the order 0 
their importance, first the engineer's wea 
to his client, second to the public and thir 
to his engineering society. He alan 
strongly the publication of false scientifi 
and false engineering statements 1 : 
newspapers, and he declared that discover 
ies and inventions should be connie 
not in the daily papers but through 
technical, societies or, the technical press. 
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TUNGSTEN DEVELOPMENT. 
BY A. H. KELEHER. 


The tungsten lamp is undoubtedly here 
to stay. One of the largest central station 
companies in the East has declared em- 
phatically in favor of supplying its cus- 
tomers with the new lamp. Its use is 
widespread in many states. New Eng- 
land is especially progressive in its policy 
toward the metallic filament lamp and it 
can be safely said that there is no town 
of average importance in that section that 
is not actively engaged in educating its 
customers to a proper appreciation of the 
new lamp. 


Many of the old objections against the 


use of the tungsten lamp have been re- 
moved. Shipments can now be made with 
but a small percentage of breakage. Some 
export houses will not now handle tung- 
sten lamps, but. it is only a question of a 
short time when equally small breakage 
will be the case with export shipments. 

The life of the tungsten lamp is now 
on a satisfactory basis, recent tests show- 
ing 1,000 hours to be a conservative fig- 
ure, and in some cases the life has reached 
3,000 hours. It is quite within the realm 
of possibility that when the manufacture 
of the lamp is so perfected that a fila- 
ment of pure tungsten metal can be se- 
cured that the average life may even cx- 
ceed 3,000 hours. . 

It has been alleged that the watt con- 
sumption of a tungsten incandescent 
increases with its life. That such is not 
the case is indicated by careful tests made 
at the Massachusetts Institute of Tech- 
nology by Professor Lawrence. These 
tests, while made on but a small number 
of lamps, showed after 300 hours burning: 
first, that the power taken by each lamp 
had not increased; second, the candle- 
power had decreased slightly, and third, 
the watts per candle had proportionately 
increased. Some tests now being made by 
the New London Gas and Electric Com- 
pany give identical results with reference 
to consumption. 

The time is rapidly approaching when 
the lamp can be used in any position. A 
test by V. R. Lansingh of a number of 
units burning at an angle of sixty degrees 
to the vertical failed to show any bad re- 
sults due to the burning at an angle, with 
the exception that the weight of the fila- 
ments had caused them to sag a little. It 
has further been stated on the best of 
authority that the lamp companies are now 
recommending tungsten lamps for use in 
any position. In any case, as fixtures 
designed especially for the above lamps 
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are now on the market, their use will not 
be retarded. These fixtures are designed 
for two, three, four, five and six-light 
forty, sixty or 100-watt lamps, which 
should be properly shaded to cut off the 
glare of the filament. Such combinations 
give an ideally broad light distribution, 
and are designed for interior lighting. 
The five-light sixty-watt tungsten, with 
prismatic reflectors, effectively replaces one 
four-burner gas are consuming 19.6 cubic 
feet of gas per hour at a pressure of 
fifteen-tenths and giving a mean lower 
hemispherical candle-power of 224.5. 
The tungsten cluster has all the best of 
the gas are with reference to the quantity 
and quality of the light delivered in the 
lower hemisphere. As to the cost per year 
to the consumer of the two classes of 
illuminants (cost of lamps, maintenance 
and fixtures included), it is about an even 
break between the two. We are there- 
fore enabled by using the tungsten cluster 
to put the gas are out of business from the 
start. 

There are many ways of showing 
this gain in economy. A contractor in 
Norwich, Ct., points out this saving, using 
as an example one 100-watt tungsten 
against five sixteen-candle-power carbon 
incandescents, the candle-power in each 
case amounting to eighty. In the course 
of one year, the saving by using the 
modern unit amounts to $22.26, as can be 
seen from the following figures: 

Five sixteen-candle-power, 3.9-watts- 
per-candle, carbon incandescents— 

5 X 56 + 1,000 = 0.28 kilowatt con- 
sumption. | 

Assuming the lamps to be burned three 
hours a day for 365 — 52 = 313 days 
per year, the yearly kilowatt consumption 
is 0.28 X 3 X 313 = 257.32. 

As a fifteen-cent rate is charged in Nor- 
wich, the cost of energy per year 18 
257.32 X $0.15 = $38.60. 

No charge for lamp renewals. 

One 100-watt tungsten— 

Energy consumed per year by this unit 
100 X 3 ~ 1,000 = 0.3 kilowatt-hour 
per day. 0.3 X 313 = 93.9 kilowatt- 
hours per year. 


93.9 X $0.15.. .$14.09 
Cost of lamp... 2.25 


$16.34 = yearly cost. 

The results obtained in store-window 
lighting with tungsten lamps are remark- 
able. A druggist in New London, Ct., 
using five twenty-five-candle-power carbon 
incandescents in each of two show windows 
became dissatisfied with the quantity and 
quality of light received upon his goods. 
The electric lighting company, which, by 
the way, is progressively pushing tungsten 
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‘lamps, replaced this consumption of 435 
watis per window by a 100-watt frosted- 
tip lamp equipped with prismatic re- 
flector. The customer is enthusiastic over 
the improved illumination and lower cost. 
In the vicinity of this store, other windows 
lighted by the old style incandescents are 
made to look jaundiced in comparison, In 
the same town, five 100-watt tungstens 
placed nine and one-half feet above the 
floor of the window and four feet apart 
have replaced 1,495 watts, the resulting 
illumination being as good as that of any 
show window on Broadway. Numerous 
other instances of saving by the new lamp 
could be cited, the results being similar 
to the above. The policy of the New 
London company is liberal. It is willing 
to cut down the connected capacity one- 
third, believing that one satisfied cus- 
tomer is as good as ten of the disgruntled 
kind, while further it is thought that in 
the end the customer, becoming more 
liberal in the use of light costing him so 
little, will make use of more illumination 
than before. 

In closing, it might be advisable to say 
a few words about the present situation in 
street lighting as affected by the use of 
the series tungsten. Many of the existing 
contracts between the lighting companies 
and the muncipalities expire this spring. 
In almost every case new contracts will be 
on a new charge basis, and will call for 
the tungsten lamp. The municipality will 
get more light for the money expended, 
while the lighting company will share in 
the benefits accruing from the use of the 
more efficient lamp. The lamp alone does 
not satisfy the conditions for ideal street 
lighting. Most of the light from a bare 
lamp is thrown out in the horizontal di- 
rection, and very little illumination is 
secured immediately below the lamp, due 
to the small end-on candle-power avail- 
able. Some method for controlling the 
light rays and throwing them up and 
down the street, out from the curb line, 
should be used so as to avoid absorption 
due to trees, posts, etc. At the same time 
much of the light toward the house side 
should be suppressed, avoiding glare in 
the eyes of people sitting on their porches ; 
and the intensity across the street dimin- 
ished, as the maximum illumination is 
not necded there. Another condition to 
be filled is to have the maximum rays of 
light in the horizontal plane so controlled 
that they are directed at about ten degrees 
below the horizontal. As a reflector which 
will do these things is now on the market, 
lighting companies are in a position 
to give the public a better street illumina- 
tion than it has had in/the past. 
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FUELS. 
BY CHAS. L. HUBBARD. 


The most important of all fuels for the 
generation of steam power, and in many 
localities the only one, is coal in its nu- 
merous grades and forms, In some places 
wood, gas and oil are abundant and there- 
fore take the place of coal, and in certain 
manufacturing plants the waste products, 
such as straw, tan, sawdust and bagasse, 
are available in sufficient quantity, and 
therefore serve as fucl more economically 
than coal; but in the case of electric 
power plants coal becomes practically the 
only fuel to be considered, unless it be 
oil or gas, in certain localities in or near 
the oil-producing regions. 

All coals are of vegetable origin and 
are derived from plants which grew in 
past geological ages. It is believed that 
the conditions under which these plants 
grew are similar to those of modern peat 
swamps, except that a tropical heat pre- 
vailed, and the areas of vegetation were 
continental in extent. The coal fields of 
the United States are ranked under six 


geographical divisions, as follows: Ap- 
palachian, Northern, Central, Western 
Central, Cordilleran or Western, and 


New England, and have a total area of 
about 216,000 square miles. 

Coals are broadly divided into two 
kinds: anthracite and bituminous, and 
these are subdivided into hard anthracite, 
semi-anthracite, semi-bituminous, bitu- 
minous, cannel and lignite. 

Anthracite coal is found chiefly on the 
eastern slopes of the Alleghanies in Penn- 
sylvania and to a limited extent in the 
Rocky Mountains. The bituminous vari- 
eties are found from the Alleghanies 
westward to the Mississippi, and again 
in the foothills of the Rocky Mountains, 
and in limited areas of these mountains 
and also on the Pacific slope. Semi-bitu- 
minous occurs chiefly; in Pennsylvania, 
Maryland and West Virginia. Cannel 
coal is practically limited to Kentucky, 
Ohio and Indiana, while lignite is the 
principal variety of the western slope of 
the Rocky Mountains, 

Anthracite coal is a hard variety and 
consists almost entirely of carbon, having 
but a small percentage of hydrocarbon. 
The best quality is hard and lustrous and 
breaks up easily at a high temperature. 
It burns with very little flame and smoke, 
unless wet, and gives an intense heat. In 
order to get the best results with this coal 
a grate with small air spaces should be 


used. 
Owing to the brittleness of the coal, 
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part of it is broken into fine pieces, which 
would be lost if coarse grates were em- 
ployed. 

The typical composition is as follows: 


Per Cent. 
Carbon aa6cci vies ala hele aides 90 to 94 
Hydrogën aeeie no wc AET EEE exes 1 to 3 
Oxygen and nitrogen............... 1 to 3 
Water eeen eeen SEA ee R e l to 2 
ASD. 2 ne a e e cow E tase 3 to 4 


The semi-anthracite or semi-bitumi- 
nous variety of the anthracite class is dis- 
tinguished from the hard anthracite by 
possessing a black hue with less metallic 
lustre. It contains more hydrocarbon and 
is not so hard as the anthracite proper, 
and burns with a short flame. 

Its typical composition is as follows: 


Per Cent. 
CALEDON, siicsteiban ven ceeded chewed nears 84.0 
Inflammable gaS................00- 7.5 
Water occi Fak ee oe he ew SA hres 2.5 
ASM sent ee eer ds A a Gate Ge bee eas 6.0 


Bituminous coal ranges in color from 
pitch black to a dark brown; its lustre 
is resinous, vitreous, or silky. 

Some grades burn freely without cak- 
ing, while others become pasty and swell 
while burning. The latter is used largely 
for making illuminating gas. 

The typical composition of bituminous 
coal is: 


Per Cent. 
Carbol enaa 2 ents Ree ewes Se ee OA 52 to 84 
Volatile matter...................- 12 to 48 
PS seretii me oe eae a Bk Be 2 to 20 
Sulphür 22eckieetoe se ewetolecket 1l to 3 
Water aerea enaner Ee S Cu AE aeS l1 to 4 


Lignite, or brown coal, is intermediate 
between peat and coal. Its lustre is res- 
inous to dull black or brown, and it burns 
with a bright flame, which is only slightly 
smoky. There is a large variation in its 
moisture, some varieties containing as 
high as thirty-four per cent. 

The typical composition of, average 
Texas lignite is as follows : 


Natural 

Condition. 

Per Cent. 
Moisture ......esesesesncnesess.. 33.37 
Vol. and Combust................. 40.39 
CAP DOW oe 56-5- 0 Uh ie Ee oe eh ares eae Bs 17.24 
ASh = pes de ieee Ga ode Neda a a a ied, wis ted @ les 9.0 
Sul DN” esineda h eee dele a 1.12 


Cannel coal, sometimes called long- 
flaming bituminous, has a tendency to 
smoke, and some varieties cake when heat- 
ed. It contains from seventy to eighty- 
five per cent of carbon. Coke is produced 
by driving off the hydrocarbons of bitu- 
minous or semi-bituminous coals by 
means of heat. When made in gas retorts 
it has a low value as a fuel. When made 
in coking ovens it is dark gray, hard, 
porous and brittle. Coke burns without 
flame and will, if forced, make a hot fire. 
While wood is not used in steam plants of 
any size, it may be of interest to mention 
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briefly its value as a fuel as compared 
with coal. 

Wood, when considered as a fuel, is 
divided into two classes, known as hard 
and soft. The heating value for a given 
weight is very nearly the same for differ- 
ent kinds; that is, one pound of hickory 
or maple is worth no more as fuel than 
one pound of pine. Wood contains con- 
siderable moisture even when kept for a 
long time in a dry place; after being thor- 
oughly dried it will absorb from ten to 
twenty per cent of moisture. The chen- 
ical composition of woods is nearly the 
same, and is shown approximately in the 
following table: 


Perfectly Ordinary 
Dry. Fire Wood. 
Per Cent. Per Cent. 
Carbon .......cccecees 50 37.5 
Hydrogen ............ 6 4.5 
OXygen sak ik Sky Se os 41 30.75 
Nitrogen ............. 1 0.75 
Ash ....ossosonsesesee 2 1.5 
Moisture ............. i 25.0 


Wood that is kiln-dried has a theoret- 
ical heat value of about 8,000 heat units 
per pound, so that wood containing 
twenty-five per cent of moisture has a 
value of only about 6,000 heat units per 
gross pound. 

The most important elements in coal 
are oxygen, which produces 14,500 heat 
units per pound, and hydrogen, which 
produces 62,000 heat units per pound 
when burned. The heat value of a coal 
depends upon the amount of carbon and 
hydrogen which it contains, and although 
several coals may have the same total per- 
centage of combustible and ash, the heat 
values may differ. The value of any fuel 
is obtained by chemical analysis or by 
calorimetric test, and varies in coals from 
different localities. 


HEAT VALUES OF DIFFERENT VARIETIES OF 


COAL. 
——, ———$<—$—_——— 
| | oon A be 

T 196. 

¢ | 28 Reis 

4 zé aX 

o ez% 

Kind of Coal. g | £g lg-3- 

rA Pate 

9 9 28 

[ ba Eis 5 

g $= ig gf 

Se nd 

i | aye) É le] 
Pennsylvania anthracite........ | 849 | 14,199 ae 
Pennsylvania anthracite.......- , 2.90 eee 13 
Pennsylvania cannel..........--+ 15.02 Ped 19.4 
Pennsylvania Connellsville...... 6.30 ere 13 62 
Pennsylvania semi-bituminous..| 10.77 13.1; Ra 
Pennsylvania brown..........+. | 9. 129% S 
Kentucky caking... eresse 2.75 Da 1B 3b 
Kentucky cannel..........+-+++: 1 2.00 D 0 05 
Kentucky lignite........ ceed 7.00 f A ETET 
Indiana caking...........0.0008: 5.66 eee 18.38 
Indiana cannel .........60.000+ GoD | Taz | 12°65 
Maryland Cumberland........-- 18.98 eae a51 
Arkansas lignite......... CEE 5.00 13508 1404 
Colorado lignite..... i, sess 9.25 “62 | 1841 
Texas lignite.... eee 4.50 a 11 %5 
Washington lignite..... ee... 3.40 eal 
PocahontaB.......cc0. ereere 4.70 | 14,100 | ii go 
New River,...... .essseeeeeeeees 4.60 | 15,900 


The above table gives the ur 
per pound for the perfect combustion ° 
differenti kitlds )6f coal; also the theoret- 
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ical evaporation that would be obtained 
if all of the heat given off were delivered 
to the water by the boiler. 

The theoretical evaporation is never ob- 
tained in practice, due to the various heat 
losses from the boiler and furnace. 
Among these the more important one, 
radiation from boiler and setting, admis- 
sion of cold air to the furnace, imperfect 
combustion and the heat carried away in 
the chimney gases. 

A boiler seldom gives an efficiency of 
more than eighty per cent, and sixty-five 
to seventy per cent is more usual. This 
gives about 9,800 heat units as utilized 
by the average boiler from a pound of the 
best grades of coal, or an evaporation of 
about ten pounds of water per pound of 
coal. 

The effect of a high percentage of ash 
is not only to lower the proportion of 
combustible in the coal, but causes cer- 
tain losses in other ways. It indicates a 
measure of loss through the unconsumed 
carbon which it contains, and also 
through the heat lost when the ash is re- 
moved in a heated condition. Again, its 
effect in clogging the grates and prevent- 
ing free combustion tends to lower the 
efficiency of the furnace. Commercially, 
its presence adds to the cost of freight, 
and the removal of the ashes from the 
boiler room to a suitable dumping place 
is often an item of considerable impor- 
tance. The percentage of carbon in the 
ash, either in the form of cinder or fine 
particles of coal, varies greatly and may 
run from ten to sixty per cent. This loss 
can often be considerably reduced by the 
use of suitable grates and careful firing. 

The amount of moisture contained in 
coal varies greatly, depending upon its 
character, its temperature and previous 
exposure to the atmosphere. This has an 
important influence upon the theoretical 
heat value of the coal, because it must all 
be raised to a temperature of 212 degrees, 
evaporated into steam, and the steam 
raised to the temperature of the escaping 
gases, 

The size, under certain conditions, has 
a very important influence upon the effi- 
ciency of coal, particularly in the case of 
the anthracites. For the freest burning 
the particles should be of as nearly a uni- 
form size as possible. 

In the smaller sizes, consisting of culm 
and screenings and slack, it is usually 
necessary to mix them with a certain pro- 
portion of bituminous coal and burn upon 
special grates and under a forced draft. 
The important factors in the successful 
burning of small anthracite coals are 
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given in “Mechanical Draft” (B. F. Stur- 
tevant Company), as follows: 

First—Mechanical draft, 
applied beneath the grate. 

Second—Large grate area. 

Third—Grate constructed with a prac- 
tically plain surface to prevent lodgment 
of coal. | 

Fourth—Grate of proper design for 
ready removal of ash and clinker. 

Fifth—Air spaces not over one-six- 
teenth to three-sixteenth inch wide, ex- 
cept for No. 1 buckwheat or bituminous 
slack, for which they may be one-fourth 
inch wide. 

Sixth—Arrangements to allow of the 
feeding and cleaning of fires without ex- 
cessive opening of doors or dropping of 
ashes into the pit. 

Seventh—Thin fires and careful firing. 
The thickness of the bed should dimin- 
ish with the rate of combustion. 

Eighth—Reduction of draft above the 
fire as the rate of combustion decreases. 

An article of this kind is hardly com- 
plete without a brief reference to oil fuel. 

Petroleum, the oil used, is a hydrocar- 
bon liquid composed of carbon, hydrogen 
and oxygen in slightly- varying propor- 
tions, of which the average is: Carbon, 
eighty-two to eighty-seven per cent; hy- 
drogen, eleven to fifteen per cent, and 
oxygen, one-half to six per cent. 

The heat produced by the combustion 
of one pound of petroleum under average 
conditions ranges from about 17,000 to 
20,000 heat units, as against 12,000 to 
14,000 for an equal weight of coal, which 
marks the heat value of one pound of oil 
equal to about one and one-half pounds of 
coal. 

This ratio sometimes runs higher than 
that given above, under favorable condi- 
tions, and some authorities consider one 
pound of oil equivalent to‘two pounds of 
coal. Under average conditions it is cus- 
tomary to consider from three and one- 
half to four and one-half barrels (forty- 
two gallons per barrel) of oi] equivalent to 
one ton of coal (2,000 pounds). In order 
to make a comparison of the costs of the 
two fuels for any given locality due al- 
lowance must be made for the reduction 
in the item of labor in the case of oil. 

Two kinds of oil are commonly used, 
one being the crude petroleum as it comes 
from the wells, and the other the re- 
siduum which is left after the lighter oils 
have been distilled. There are three gen- 
eral classes of oil burners in common use, 
as follows: Mechanical spray burners; 
air burners, where the oil is spraved: into 
the furnace by means of a jet of com- 


preferably 
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pressed air, and “steam jet burners, in 
which steam is used instead of compressed 
air. | 

Tests made by the United States Gov- 
ernment some time-ago seem to indicate 
that the best results were obtained by the 
use of either steam or air alone rather 
than by a combination of the two. Burn- 
ers using steam are considered preferable 
for.large furnaces with much brickwork, 
as they spread the flame more. Air burn- 
ers concentrate the flame and are more 
destructive to plates and walls. 

Complete combustion, cleanliness and 
economy of labor are important factors 
in the use of fuel oil. 


—___«@—____ 
BOOK REVIEWS. 

“Telephone Construction, Installation, 
Wiring, Operation and Ma{ntenance.” W. H. 
Radcliffe and H. C. Cushing, Jr. New York. 
Norman W. Henley Publishing Company. 
Cloth. 172 pages. Illustrated. 4% by 7 
inches. Furnished by the ELECTRICAL Re- 
vikw for $1. 

This book is intended as a guide and 
handbook for the amateur and telephone 
wireman. It gives only the most element- 
ary explanation of the physical phenomena 
involved in the operation of telephone ap- 
paratus, but contains detailed instruc- 
tions for the installation of all types of 
telephone apparatus, for the erection of 
lines, running of cables, and other similar 
work. 

“The Steam Turbine.” Robert M. Neil- 
son. New York. Longmans, Green & Com- 
pany. Cloth. 604 pages. Illustrated. 6 by 
9 inches. Furnished by the ELECTRICAL RE- 
view for $4.20. 

This is the fourth edition of this well- 
known treatise on the steam turbine. It 
has been revised and enlarged in order to 
bring the subject up to date and to en- 
able descriptions of the latest applications 
of the steam turbine to be included in the 
book. The subject is treated by giving 
first a chapter on ‘fundamental notes and 
definitions. This is followed -by a history 
of the steam turbine, and then a theo- 
retical discussion of the conversion of 
the heat energy of steam into kinetic en- 
ergy is given. Next there is a classifica- 
tion of the different types of steam tur- 
bines, a discussion of the losses and effi- 
ciencies occurring in each, and of the 
proper vane speeds to be emploved. The 
author then takes up, somewhat in detail, 
the discussion of the different types of tur- 
bines, a discussion of the losses and effi- 
effects of steam pressure, superheat and 
vacuum upon the efficiency of the tur- 
bine. Next, attention is turned to the ap- 
paratus which is to be driven bv the tur- 
bine, such as electric generators and ship 
propellers, the results of tesis of turbines 
used in these various ways being given. 
There are also descriptions of a number 
of well-known power ‘plants. and „marine 
installations) 
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Electric Heating in the 
Laundry. 

A few years ago “Steam Laundry” or 
“Troy Laundry” were words to conjure 
with in securing the trade for a laundry. 
To-day a-few enterprising concerns are 
advertising “Electric Laundries” and find 
it a drawing card. The electric light has 
been used in the laundry for years and 
the group and individual motor drive are 
not uncommon. In the large commercial 
laundries and the laundries attached to 
modern hotels, institutions, ocean liners 
and warships, it has been found that elec- 
tric heat can be used to advantage for 
many of the machines and for hand iron- 
ing. 

The electrically heated sad-iron has 
many advantages over the flat-iron anc 
charcoal or gas-heated sad-irons. The 
latter two irons are not often employed in 
regular laundry work but are used in the 
piece laundries attached to industrial 
plants. At the best the laundry employing 
gas or charcoal-fired heating stoves for 
their irons is an uncomfortable place for 
the worker, and such concerns experience 
the greatest difficulty in holding their 
help during the hot summer months. In 
most laundries the bundle department 
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a breat gain in comfort to the worker and 
as a compensating advantage it has been 
found that the girls turn out more work 
and stick to their positions. A further ad- 
vantage is that the news of the use of elec- 
trically heated sad-irons and their con- 
venience circulates rapidly among the 
workers and the laundry equipped in this 
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Fie. 1.—WEsTINGHOUSE ELECTRICALLY- 
HEATED Sap-] Ron, 


manner is able to take the pick of the 
skilled ironers available, and can main- 
tain the force at its highest efficiency. 
There are several kinds of electrically 
heated sad-irons on the market, but the 
most satisfactory results are attained by 
those irons which are devoid of all com- 
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laundry service. An iron of this char. 
acter is shown in Fig. 1. These irons can 
be supplied in five, seven and nine-pound 
sizes, the latter being the best adapted to 
general laundry work, but the lighter irons 
are necessary in finishing some of the 
lighter garments. 

Electrically heated rolls and pads have 
been successfully applied to a number of 
different ironing machines. Electric heat 
has many advantages over steam or gas 
heat for ironing rolls. With the latter 
it is impossible to get an evenly distrib- 
uted heat, the same at all portions of the 
surface of the roll. Some parts of the 
roll are colder than others, too cool to use 
in many cases. The heat can not be close- 
ly regulated and therefore the speed of 
the machine must be altered in many cases 
to suit different grades of work. Hence 
the output of the machine is reduced. 
Steam results in more or less drippage and 
the swivel glands at the roll axles are dif- 
ficult to keep tight. This continual leak- 
age causes more or less discomfort and 
dirt in the work room. High-pressure 
steam must be used in order to attain the 
temperatures required and there is some 
danger of an explosion should the cast- 
iron roll get cracked from a strain while 


Fig. 2.—CoLLaR AND CUFF IRONER WITH HADAWAY ELECTRICALLY 


HEATED ROLL. 


seems to be a constant procession of semi- 
competent ironers. The girls who can do 
good work will not stay unless their com- 
fort is consulted, and the unskilled labor 
causes a constant loss to the Jaundryman 
through reduced output and the damaged 
goods. The introduction of the electric 
sad-iron into the laundry has resulted in 


plicated switches and regulating devices. 
Experience has shown that the workers 
do not take kindly to such frills, and in 
addition it is difficult to keep such irons 
in repair. The simple, solid, sad-iron 
whose heat is regulated by turning the 
current on or off by the socket switch has 
proven itself the only satisfactory iron for 


Fie. 3.—BosoM IRONER, WITH ELECTRICALLY HEATED Rott. 


heating or cooling. The gas and steam- 
heated rolls are slow to heat up, and cool 
quickly. Gas heating often requires the 
installation of a special gas plant, and in 
some localities severe insurance regu 
tions must be complied with in order to 
keep the policies in force. 
Whentélettrié ‘heat is used the rolls sr 
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held at a constant temperature over their 
entire surface which is equivalent to an 
actual increase of from twenty to twenty- 
five per cent in the heating surface avail- 
able for actual use. The heating element 
ig embedded in a solid roll whose heavy 
central core acts as a thermal storage 
reservoir or equalizer, by which heat is 
stored or given out as the irregular de- 
mands of the work require. This method 
of construction enables a constant input 
of heat to take care of a varying demand. 
Occasionally two or three different working 
temperatures are desired and a method of 
heat control has been devised which permits 
this regulation and entails no loss in the 
electrical efficiency of the heating element. 
The electrically heated roll is hot at the 
ironing surface and this avoids the journal 
troubles so often found with steam or gas- 
heated rolls. The heat is flameless and 
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The Safety Exposition of the 
American Museum of 
Safety Devices. 

The safety exposition, under the aus- 
pices of the American Museum of Safety 
Devices, 231 West Thirty-ninth street, 
New York city, is attracting a great deal 
of attention from people in every walk of 
life. Among the devices now on exhibi- 
tion is a miniature model of a mine gal- 
lery, showing how construction of steel 
instead cf wood is being used to make 
the galleries of mines safe and strong. 
This installation has been made by the 
Carnegie Steel Company, and can be 
studied in all its details. In close prox- 
imity are safety lamps, respirators, hel- 
mets and detectors of dangerous gases. 
There is also a model of a train-control 
system, which shows how the despatcher, 


Fic. 4.—Bopy IRoNER, witH HaDAway ELECTRICALLY HEATED ROLL. 


does not vitiate the air of the workroom 
and there is no unnecessary steam leakage 
to increase the humidity of the air. 

In the large laundries and other places 
where the electrically heated rolls form a 
portion of the load of an isolated plant, it 
is often found that their use does not in- 
crease either labor, fuel or fixed charges 
perceptibly, but it does increase the load- 
factor of the plant and the machinery 
operates at a higher efficiency during the 
day load. 

The accompanying illustrations, Figs. 2, 
3 and 4, show some typical laundry ma- 
chinery with electrically heated rolls. 
These machines have proven exceedingly 
efficient in operation and in many cases 
the adoption of electric heat has resulted 
in a considerable increase of output from 
the machines, 


in his own office, with the train sheet in 
front of him indicating the whereabouts 
of every train on the line, can talk at 
will with any engineer in his cab at any 
point on the line. If the directions to 
the engineer should not be heeded, the 
despatcher, by turning a lever, can shut 
off the power on the locomotive. 

There is also shown a model of a quad- 
rant davit, whereby two men can lower 
a lifeboat filled with people from the deck 
to the water in a minute. A system of 
tubes running from various parts of a 
vessel below deck to a central compart- 
ment, indicating the presence of fire in 
any part of a ship, is on exhibition. A 
suction fan draws the smoke through the 
tube, showing the compartment in which 
there may be a fire. The officers in charge 
screw a cap on this pipe, and by turning 
a valve let in live steam to the compart- 
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ment, quenching the, fire.. There are also 
exhibited safety exits, fireproof doors, 
automatic sprinklers, fire-escape ladders, 
and a fireproof house of hollow tile. 

Of interest to machine-tool men are 
numerous devices which interpose safe- 
guards protecting workmen’s hands, push- 
ing the fingers away from cutting knives 
or punches. There are also safety ele- 
vators, emergency brakes, rail joints, auto- 
matic gate-crossings, signals, life buoys, 
collapsible lifeboats, safety hatches, life 
guns and safety clotheslines. 

The safety exhibition will be open free 
daily to the public, except Sunday, from 
10 a. M. until 6 P. M., until June 1. The 
committee of direction of the museum 
includes some of the leading engineers 
and technical men in America. 


— 0M 
Sound Distortion in Wireless 
Teiephony. 


To THE EDITOR OF THE ELECTRICAL RBVIBW: 
In Erskine’s translation of Ruhmer’s 
“Wireless Telephony” there occurs in the 
appendix thereto, page 201, a remark to 
the effect that it has been noticed by a 
telephone expert that in wireless telephony 
there does not appear to be any distortion 
of sounds with distance as is the case 
of all line wires. The inference is that 


this is a recent and unlodked-for result or 
discovery. The present writer has for a 
long time held the opinion that this re- 
sult might be expected. For example, in 
a communication to Sig. Musso, October 
6, 1902, concerning a proposed synchro- 
nous wireless telegraph system, he wrote: 
“This detrimental effect (due to static ca- 
pacity of land lines) would not be present 
in a synchronous system operated by wire- 
less telegraphy, which is doubtless an ad- 
vantage in favor of wireless telegraphy for 
this purpose.” Again in his book, “Wire- 
less Telegraphy” (1904), in the descrip- 
tion of Musso’s wireless synchronous tele- 
graph the following language occurs: “It 
may be noted that wireless synchronous 
systems do not have to contend with the 
‘tailing’ effect due to static capacity as 
on wire lines,” but, it is added, “doubtless 
other troubles equally difficult to overcome 
will be met with.” | 
However, while the distortion due to 
static capacity of land lines is absent in 
the case of wireless telephony, there still 
remains to be dealt with the distortion due 
to the terminal apparatus, which some 
authorities regard as of more consequence 
than that due to the static capacity of 
open-wire lines in long-distance telephony, 
on which loss of volume appears to be a 
greater cause of imperfect working than 
distortion of the waves. Analogously, al- 
though due to a different cause, loss of 
volume is also a serious impediment to 
long-distance wireless telephony, which 
however it is hoped will be measurably ob- 
viated by higher power transmitters. 
WILLIAM MAVER, JR. 
New York, May 6. 
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Curtis Turbines in the Power 
Plant of the Nashua Manu- 
facturing Company. 

The increasing use of steam turbines in 
industrial plants is a striking testimony 
to their many good qualities. While ad- 


mitting the advantages of high efficiency, 
| compactness, simplicity and the 


low cost of maintenance inherent menas 
ai i 


with this type of prime mover, 
many are inclined to think that 
an excessive amount of auxiliary 
apparatus is required. An ex- 
amination of the accompanying 
illustrations, showing the interior 
of the Nashua Manufacturing 
Companys power plant at 
Nashua, N. H., will convince the 
of the simplicity of a 
properly installed turbine plant. 

Two  500-kilowatt, 600-volt, 
three-phase Curtis steam turbines, 
one motor-generator set, one 
steam-turbine generator set and a 
small circulating pump for the 
oiling system constitute the only 
moving apparatus in the station. 
The condensers, of the Manning- 
Bulkeley type, are located on the 
outside of the building, where a 
sufficient head of water is pro- 
vided for svyphoning. No trouble is ex- 
perienced in maintaining a vacuum of 
twenty-eight inches to twenty-nine inches, 
and as a consequence the only pump in 
the entire installation is the one fur- 
nishing oil to the bearings. 

The excitation for the 500-kilo- 
watt units is provided at starting 
by the twenty-five kilowatt Curtis 
turhine-generator set. This sct 
also furnishes power for operating 
the watchman’s lights throughout 
the factory and for lighting the 


observer 


boiler and engine room, Continu- 
ous excitation is furnished 


throughout the day by the thirty- 
five-kilowatt induction motor-gen- 
erator set. 

The switchboard consists of 
«generator, exciter and feeder 
panels of blue Vermont marble, 
and is furnished with the neces- 
sary meters and apparatus for 
controlling the generators, exciters 
and feeder circuits. 

The Nashua Manufacturing Company is 
an extensive manufacturer of cotton goods. 
The group system of electric drive is used 
throughout the mill, the motors being of 
the induction type built by the General 
Electric Company. Besides furnishing 
current for the motors, the turbines also 
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supply current for lighting the mill. The 
decision of the company to install Curtis 
turbines was made after thoroughly can- 
vassing the prime-mover field. The initial 
installation, consisting of one 500-kilowatt 
unit, gave such satisfactory operation that 
two years later a similar unit was in- 


CURTIS TURBINES IN THE ENGINE Room OF THE NASHUA 
MANUFACTURING Company, Nasnua, N. H 


stalled to mect the increasing demand for 
power. 

The first unit after being in continuous 
service some thirty months, ten hours per 
day, was taken apart and examined. The 


ANOTHER VIEW, SHOWING SWITCHBOARD IN THE ENGINE 
Room or THR NAsHUA MANUFACTURING COMPANY, 
Nasnva, N. H. 


excellent condition 
buckets 


in which the steel 
and the entire interior of the 
turbine was found appears to refute the 
popular belief that steam at high pressure 
with more or less entrained water acts 


as a corrosive agenť on the turbine 
buckets. 
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The Faiiure of the Hauser- 
lake Dam of the Missouri 
River Power Company. 
About a month ago considerable stir 
was caused in engineering circles over the 
report of great damage to the Hauscrlake 
dam and power plant of the Missouri 
River Power Company, during the flood 
which swept that section of the country 
about the middle of April. The damage 
appears not to have been nearly so exten- 

sive as first reported. 

The Hauserlake power plant is locate! 
on the Missouri River, about eighteen miles 
from the city of Helena, Mont. The dam 
is seventy feet in height, 630 fect in 
length and was built of stecl bents sup- 
porting curved steel plates forming the 
water face of the dam. Both ends of the 
dam were founded on the solid bedrock, 
but about 400 fect in the centre section 
was on a gravel foundation. The dam 
was anchored at the up-stream toe to 
Freistedt sheet piling, driven in the hard 
river ground. There was also a rubble 
masonry fill at the up-stream toe located 
under the plates and down-stream from 
the sheet piling. 

The dam failed April 14, at about 2:00 
P. M. The initial break occurred at bent 
39 about 400 fect from the cast or 
power-house end of the dam. The an- 
chorage at this point apparently gave 
way, breaking the seal and allowing the 
water to pass under the rubble-masonty 
fill. The water rapidly cut away the 
gravel, permitting scttlement of this up- 
stream masonry and carrying down with 
it the lower end of the girder forming the 
upper member of the steel bent. The ex- 
pansion joint in this girder and in the 
plates of the dam just above the top of the 
masonry gave way, leaving the bents and 
plates unsupported in such a manner that 
the water pressure pushed over this sec- 
tion. About six minutes elapsed from the 
time the water first came through under 
the rubble masonry until the expansion 
joint failed and the first bent toppled over, 
carrying out a section about thirty feet i 
width. The tremendous rush of water 
rapidly widened this breach, the founda- 
tions on each side were undermined, and 
the posts and steel worh ouckled at right 
angles to the direction of the flow of the 
river. The bents continued to give way 
and fall until the breach widened to near 
ly 300 feet. The photographs show the 
break looking down-stream after the waler 
subsided. The break at the expansion 
joint referred to is plainly seen in the 
picture on the’ right-hand side of the 
breach heaf tHe water level. The plates 


å 


of the dam can be seen torn open along 


this line. . . 
The steel dam was designed and built 
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units of 4,000 horse-power each. The 
water-wheels are mounted on horizontal — 


shafts and located in steel penstocks. The the Missouri 
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mitted to Helena and Butte, the plant be- 
ing operated in. parallel with the plant of 
River 


Power Company 


View oF Hacser LAKE, LOOKING UPSTREAM. 


by the Wisconsin 
Bridge and Iron 
Companv under a 
general guaranty, 
and its acceptance 
has been the subject 
of a prolonged con- 
troversy. Structural 
weakness was 
claimed and the mat- 
ter was submitted to 
arbitration, and the 
builders have until 
very recently been 
making repairs and 
strengthening cer- 
tain parts of the 
structure. At the 
time of the accident 
the matter of accept- 
ance and final settle- 


Havser Lake Dam, UNDER CONSTRUCTION. 
generators are three-phase, sixty-cycle al- 
ternating-current machines. The electrical 
power generated was stepped up to a 
nreasnre of 70.000 volts and was trans- 


ment was in the hands of the attorneys of 


the power company. 


The power-house is of steel and masonry 
ann pues bce On S | 


Pua peek Pe anloantrinal 


BREAK IN HAUSER LAKE Dam, LOOKING DOWNSTREAM, Missouri RIVER POWER COMPANY. 


passes through 


eight 


canyons_ for 
miles below (the 
plant and the shores’ in this section of 
the river were uninhabited. the nranertv 


INTERIOR OF PowEr-Hovuse, HAUSER LAKE STATION. 


located at Canyon 
Ferry, Mont., also 
on the Missouri 
River. The power- 
house and machin- 
ery sustained but 
very little damage. 
The electrical ma- 
chinery was dried 
out and it is cesti- 
mated that the total 
loss to the power 
plant will not ex- 
ceed $5,000. 


Although = much 
apprehension Was 
felt, the flood did 
remarkably little 


damage, this being 
due largely to the 
fact that the river 


BREAK IN HavusER LAKE Dam, LOOKING DOWNSTREAM. 


twenty- 
Hauserlake 
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belonging to one of the power companies. 
Below this point a few houses and fences 
were carried away and there was some 
damage to the track of the Great Northern 
Railway, but there was no loss of life. 
By the time the flood reached Great Falls, 
a distance of about one hundred miles, it 
had been so distributed that the usual 
high-water mark of the river was not 
reached and there was no damage what- 
soever at that point. The total damage to 
property other than the dam, due to the 
flood, is estimated at about $30,000. 

At the time of the failure the power was 
being used in the Butte mines and 
smelters, but the auxiliary steam plant 
located at Butte was immediately started 
up and this plant, together with the hy- 
draulic station at Canyon Ferry, is carry- 
ing practically all of the load, so there has 
been no serious interference with opera- 
tions at Butte nor at Anaconda. Electric 
power for the city of Helena is supplied 
entirely from the Canyon Ferry plant and 
for that reason there was no interruption 
of service in this city. The total damage 
has been variously estimated from $250,- 
000 to $300,000, and the time to make the 
necessary repairs at about six months. 
The dam will be immediately repaired. 

In addition to showing the condition of 
the wreck, one picture illustrates the dam 
during construction, another the dam 
after completion, and still another picture 
shows the interior of the power plant with 
four generators in operation. 

—0 
Ithaca Section of the Ameri- 
can Institute of Electrical 

Engineers. 

A meeting of the Ithaca section of the 
American Institute of Electrical Engi- 
neers was held on April 17, when Dr. C. 
P. Steinmetz delivered an address on “The 
Alternating-Current Commutator Motor.” 
He described the various types which had 
been developed; explained the difficulties 
of securing good commutation in such 
motors; pointed out how compensation for 
the reactance and transformer voltages 
introduces complications, and showed the 
latest inventions and devices for insuring 
satisfactory commutation at various loads 
and speeds. The lecturer stated that this 
type of motor is not by any means new, 
as one of his first tasks upon his arrival 
in this country in 1889 was the designing 
of such a motor with Rudolph Eickemeyer. 

During his visit to Ithaca Dr. Stein- 
metz also gave an interesting talk at the 
annual dinner of Sibley College. This 
dealt with his early experiences in Ger- 
inany and Switzerland, and his first work 
with Mr. Eickemeyer in this country. 
These addresses were well attended, about 
350 being present at each. 
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The Plant of the Union League 
Club, of Chicago, Iil. 

The Union League Club is located 
at Jackson Boulevard and Custom House 
Place, Chicago, Ill., occupying its own 
building, which is 100 feet by 150 feet 
and seven stories high. The club orig- 
inally had an isolated plant, which had 
been in service about twenty years and 
had been outgrown. At the time of re- 
constructing a large part of the building 
a few years ago, the plant was disman- 


- tled, and current was purchased from the 


Edison Company for a period of about 
two years. A new plant was installed and 
put into service last September. 

The installation of a plant offered some 
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grates in a furnace which is a modifica. 
tion of the standard installation with spe- 
cial baffling designed to avoid smoke. 

The boiler room contains a single-cyl- 
inder feed-pump of the outside centre 
packed type, a reserve feed-pump of the 
ordinary duplex type, and a bilge pump 
draining the deep portions of the build- 
ing occupied by the boilers, including the 
blow-off water, drips from floor drains, 
water from boiler washing, etc. 

The engine room also contains a ver- 
tical steam-driven ammonia compressor 
and a Yeomans centrifugal house pump 
direct-connected to a motor and supplying 
a roof tank at approximately 120 feet 
elevation, operated by a float switch. 
There is a steam fire-pump used also as 


View IN Enoine Room OF THE UNION LEAGUE CLUB, CHICAGO, ILL. 


difficulties, owing to the fact that the 
club service requires high-pressure steam 
at all times. It was accordingly neces- 
sary to install the new boilers with their 
auxiliaries complete and to connect them 
with the old stack and with the old piping 
without interruption of service. 

The boiler room contains three Babcock 
& Wilcox boilers, each of 150-horse-power 
capacity. Two of these boilers are capa- 
ble of carrying the load of the plant. One 
boiler can be forced to carry the total 
load in case of emergency. The boiler 
room extends to the alley line of the 
building and the boiler fronts face the 
openings in the building wall at which 
coal is received. There is no coal-han- 
dling machinery, the coal being taken di- 
rectly from the bins and fired on rocking 


reserve for the house-pump, and 4 motor- 
driven rotary blower operating pneumatic 
tubes. 

The service of the plant includes sup- 
plying lights throughout the building, 
the operation of three electric passengtt 
elevators and one freight elevator, the 
ventilation of the kitchens, toilet rooms, 
etc., for furnishing power for the various 
small motors used about the building 
The steam load on the plant includes sup 
ply of live steam to a Kitchen on the fifth 
floor and to the grill room on the second 
floor. This is not an inconsiderable part 
of the boiler load. Exhaust steam 1s us? 
for heating the building and for furnish- 
ing hot water. 

Ashes are shoveled into large Cans. 
which are lifted jto,the alley grade by 
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means of a Sprague electric hoist run- 
ning on a suspended track. 

The heater room contains a Cochrane 
open feed-water heater and receiver, two 
closed heaters for supplying domestic 
water, a small air-compressor, and the 
machinery belonging to the vacuum 
cleaning system. 

The electrical plant includes three 
units. One is a Fitchburg four-valve 
engine, with cylinders seventeen inches 
by twenty-four inches, operating a West- 
ern Electric generator of 150 kilowatts’ 
capacity at 150 revolutions per minute. 
This machine is depended on to do the 
principal work of the plant. 

The unit carrying the load from 1 a. M. 
to 7 a. M. is a Ball single-valve, twelve- 
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tors. «. The. piping was designed by the 
consulting engineers and installed by 
L. H. Prentice Company. 

As the plant operates twenty-four hours 
a day and no interruptions of service can 
be permitted for any reason, there is an 
auxiliary header connected to independent 
boiler nozzles, which can in case of repairs 
to the main header keep the essential ma- 
chinery of the plant in operation. All 
piping is covered with magnesia insula- 
tion. 

The switchboard and wiring were pro- 
vided by Kohler Brothers. The switch- 
board contains Weston indicating meters 
and General Electric wattmeters. The 
generators are connected through I-T-E 
circuit-breakers of the “Dalite” type, 


MAIN ENGINE AND SWITCHBOARD, UNION LEAGUE CLUB PLANT, Caicaco, ILL. 


inch by twelve-inch ` engine operating 
a Western Electric fifty-kilowatt gener- 
ator at 280 revolutions per minute. There 
is a reserve engine with cylinder thirteen 
inches by fourteen inches of similar type 
operating a seventy-five-kilowatt gener- 
ator. All generators furnish current at 
250 volts, handling the building on a 
three-wire system with two Western Elec- 
tric compensator sets. 

The steam piping is provided with 
extra heavy screwed cast-iron fittings and 
valves with a rather liberal use of pipe 
bends on account of the shape of the 
space occupied by the plant, which, on 


. account of building limitations, is long 


and narrow. The boilers are equipped 
with Foster non-return valves and the 
engines with Cochrane receiver separa- 


which have proved very successful in han- 
dling the sudden current rushes caused 
by the elevators. The machines are pro- 
vided with double-pole switches, the equal- 
izer cables running direct from machine 


to machine, with equalizer switches on 


the terminal boards. 

The plant was designed by W. L. Fer- 
gus & Company, consulting engineers, 
acting for the Property Committee of the 
Union League Club. ; 

— 0 
Pennsylvania Electric 
Association. 

A movement toward forming an asso- 
ciation of electric light companies in the 
state of Pennsylvania was started last 
fall by L. H. Conklin, general superin- 
tendent of the West Penn Electric Com- 
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pany, headquarters at Connellsville, Pa., 
with a circular letter to all the companies 
in the state, asking if such an organiza- 
tion would be desirable. The number of 
replies received was encouraging, and a 
“follow-up” system was inaugurated to 
interest companies in the organization of 
such an association. A meeting was 
called at Harrisburg, January 15, but 
only those companies were asked which 
had responded favorably to the circulars 
sent out. This resulted in ten companies 
sending representatives, and as this was 
thought so small a percentage of the com- 
panies of the state, it was not deemed 
wise to organize a permanent organiza- 
tion with such a small representation ; 
therefore, a temporary organization was 
effected, and officers elected until such 
time as the executive committee deemed 
it wise to call another meeting for the 
purpose of a permanent organization. At 
that mecting the temporary officers were 
to vacate and the permanent officers be 
elected in their stead for a period of one 
vear. Since that time a systematic effort 
has been made to interest the companies 
in this association, and the results have 
been remarkably good. 

Realizing the fact that the matter of 
associations has been rather overdone, it 
was deemed advisable to follow this up 
with explanations of the reasons why a 
state association was of more particular 
benefit than a general association, due to 
the fact that it deals with local condi- 
tions, all having to figure on the same 
laws and legislative body, together with 
many other reasons, not the least of which 
is the social enjovment of knowing onc’! 
neighbors. The results of this campaign, 
which has been carried on somewhat in- 
termittently, has been that there are al 
present twenty-three member companies 
regularly enrolled and at least a dozen 
others who have signified their intention 
of joining. Among the companies en- 
rolled are the largest in the state and 
also some of the smaller. The idea seems 
to be well received and the chances for 
success are very bright. 

The mecting for the permanent or- 
ganization will probably be called some 
time during the coming summer, at which 
time, it is fully expected, at least fifty 
companies will have enrolled. . 

The officers of the temporary organiza- 
tion are as follows: President, L. H. 
Conklin; vice-president, E. F. McCabe; 
secretary and treasurer, E. L. Smitb; 
executive committee, E.. H. Davis, and 


A, R. Granger. 


TA 
THE NEW INCANDESCENT LAMPS.’ 
BY FRANCIS W. WILLCOX. 


TANTALUM LAMP. 

The tantalum lamp was the first metal- 
filament lamp to dispute the supremacy 
of the ordinary carbon lamp. With the 
excellent efficiency of two watts per candle 
the lamp was a material improvement 
over the ordinary carbon lamp, which re- 
quires 3.5 watts per candle for the same 
life as the tantalum (on direct current), 
giving a saving with the tantalum lamp 
of over forty per cent for the same illu- 
mination, or, as the tantalum lamp is 
not made less than twenty candle-power, 
a saving of about thirty per cent over the 
ordinary sixteen-candle-power lamp. This 
material gain in economy has given the 
lamp a good start in commercial lighting, 
and over 1,200,000 of the lamps have 
been sold in this country. The lamp 
would have had a wider use but for cer- 
tain limiting conditions. 

In the first place, the tantalum lamp 
reached its development a little late, com- 
ing as it did at the time of the introduc- 
tion of the Gem or metalized filament, 
which gave an efficiency of about 2.5 
watts per candle at a cost of but twenty- 
five per cent more than the ordinary car- 
bon lamp, where the tantalum lamp cost 
three times as much as the carbon lamp. 

Secondly, the reduced life on alternat- 
ing current (about half of that on direct 
current at ordinary frequencies, sixty 
cvcles or less) practically limited the lamp 
to direct-current service, and this seri- 
ously restricted its field of application on 
central station service, in which alternat- 
ing current is used for the most part. 
(Out of 4,000 central stations in this 
country less than 300 by number have 
direct-current service; about forty per 
cent by quantity of lamps.) 

Further, the relatively high cost of the 
lamp (about three times that of the car- 
bon lamp) made it impossible for central 
stations to supply free renewals of the 
lamp as is customary for carbon lamps. 

In spite of these limiting conditions 
the tantalum lamp has been quite exten- 
sively emploved in this country since its 
introduction a vear and a half ago. Most 
of the lamps have been the fifty-watt 
(twenty-five candle-power) and forty- 
watt (twenty candle-power) sizes. An 
cightv-watt size is also made, which is 
used as an incandescent unit with the No. 
2 size Holophanes. The forty-watt and 
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Abstract of a paper read before the Iowa Electrical 
Association, Des Moines, April 22. 1908, 
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eighty-watt are also supplied in the Mce- 
ridian bulbs. 

The lamps have taken best in central 
station service where the central station 
does not supply free renewals of carbon 
lamps, and customers being accustomed 
to buying their lamps will more readily 
purchase and try the tantalum. There 
are, however, relatively few of the direct- 
current central stations which charge for 
renewals of carbon lamps. 

The average life on direct-current serv- 
ice runs well beyond the guaranteed fig- 
ure of 700 hours, with many lamps last- 
ing for 1,200 hours and more. The life 
en alternating-current service, as is well 
known, is below the direct-current life. 
The alternating-current life varies with 
the frequency. 

The forty-watt tantalum lamp is natu- 
rally the most popular size, since the 
lamp saves ten watts. (one kilowatt-hour 
for everv 100 hours of service) over the 
ordinary fifty-watt carbon lamp, and thus 
saves its added cost in 400 to 500 hours 
of service rates. 

Considering its economy, brilliant qual- 
ity of light and present excellent life per- 
formance on direct current, the lamp 
should have a wider use. 

What effect the introduction of the 
tungsten will have on the tantalum only 
time can tell. At present, appearances 
are that it will help to extend the use of 
the tatanlum jamp in the smaller. sizes. 
The tantalum lamp will form a good ad- 
junct to the tungsten, as it is a more 
hardy lamp, cheaper and more adaptable 
to the ordinary socket installations. It 
will, probably, therefore, share in the in- 
creased demand for high-efficiency lamps 
created by the tungsten lamp and be used 
as a supplement to the tungsten in loca- 
tions where it would not be desirable or 
practical to employ the latter. 

A large part of the tantalum-lamp in- 
stallations has heen on isolated plants. 
Its most successful service has been given 
on such plants in relieving overloaded ap- 
paratus and giving additional illumina- 
tion without any increase of plant. 

A successful example of its use in cen- 
tral station work is to be found at Mun- 
cie, Ind., a city of 30,000 inhabitants. 
Provided with an abundant supply of 
natural gas distributed bv five or more 
separate companies and with a widespread 
use of individual gasolene plants, the elec- 
trie company has found the use of tanta- 
lum lamps a great aid in increasing and 
holding its customers. Over 10,000 fifty- 
watt, twenty-five-candle-power tantalum 
lamps have been put into service out of 
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-a total of 32,000 sixteen-candle-power 


lamp equivalents connected. Every tan- 
talum lamp was sold at sixty cents each 
as compared to carbon lamps at fifteen 
cents. 

About one-half of the tantalum lampe 
installed are used on a flat-rate basis 
under a two-year contract. The rate of 
sixty cents per month for cach fifty watts 
connected yields an annual income of 
$144 per kilowatt connected. The use of 
the tantalum lamp in conjunction with 
an aggressive campaign for business has 
assisted to increase the connected incan- 
descent lighting demand twenty-three per 
cent for the last vear in face of most 
severe competition. 

TUNGSTEN LAMP. 

Metallic conductivity is generally high, 
and to obtain the necessary resistance 
with tungsten for 100 to 125-volt lamps, 
long and very thin filaments are required. 
As such filaments are somewhat delicate 
and soften when burning, it 18 necessary 
to provide special methods of supporting 
the filament. The General Electric Com- 
pany supports its filaments in the lamps 
with a special and clever form of anchor 
which permits burning the lamps in any 
position. 

Our company in the last few months 
has shipped over 75,000 tungsien lamps 
to all parts of the country with positive 
and direct information from most of the 
package as to breakage. ‘The results show 
an average of not exceeding one and one- 
half per cent breakage, which compares 
favorably with breakage on ordinary 
lamps. ; 

A point of value occurs here. It is 
found that tungsten filaments while burn- 
ing can not readily be broken: so if cus- 
tomers will keep lamps lighted while 
cleaning lamp, globe or fixture, lamp 
breakage will be minimized. 

As is well known, the multiple tungsten 
lamps are now being made in this cour 
try in forty-watt, sixty-watt and 100-watt 
sizes, and so far over 200,000 of such 
American-made lamps have been made 
and sold. The probable supply of such 
lamps for the ensuing twelve months will 
be from 3,000,000 to 5,000,000) lamp: 
This will be enough to enable the central 
stations of the country to displace some 
gas arcs and take on additional business. 

The tungsten lamp is used to the best 
advantage with the bow] form of Holo- 
phane reflector, particularly with the 
frosted type, which gives a very soft and 
agreeable lighting effect. From such a 
unit combination it is possible to obtain 
an illumination of four foot-candles per 
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watt per square foot upon a plane ten to 
twelve fect below the lamps, which is 
fourfold better than the average result 
from ordinary lamps and shades. 

It must be realized that the tungsten 
lamp is a radically different proposition 
in many respects. It is not a lamp to 
replace ordinary lamps everywhere, as it 
is too large a candle-power and too brill- 
iant. It requires to be used in a some- 
what more special way—above the line of 
vision, or, in any event, suitably enclosed 
in frosted or opal globes, or shaded so as 
to avoid glare. i 

We have in the tungsten lamp a wholly 
new condition, as by reason of its very 
high efficiency we are no longer required 
to depend upon the nearness of the illu- 
minant, but can flood a room or shop with 
a daylight brilliancy at reasonable costs 
with lamps placed well above the view. 
Enclosed globes and spheres can now be 
economically illuminated to a full and 
satisfactory brilliancy. All previous lim- 
itations are removed, opening up a new 
cra of daylight illumination. 

CENTRAL STATION POLICY. 

Improvements in lamps heretofore have 
indicated progress, but the tungsten lamp 
means a revolution in the lighting indus- 
try. Its effect will be more far-reaching 
than even that of the Welsbach mantle. 
Can there be any central station manager 
indifferent or antagonistic to the adop- 
tion of the tungsten lamp? If so, let him 
consider how he would like to be denied 
its use while a competing company were 
to employ.it. What would have happened 
to gas lighting had there been no Wels- 
bach light? It is not whether electric 
companies want the tungsten lamp, but 
what would become of them if they could 
not and did not get it? Many companies 
are too prone to consider only the possible 
effect on business in hand (generally 
under twenty-five per cent of the entire 
lighting employed) and not look to the 
possibilities for new business to be reaped 
from the seventy-five per cent or more 
lighting done by other illuminants. 

Now the tungsten lamp can and should 
be employed primarily to secure new busi- 
ness. Let every central station take the 
tungsten lamp and go after the fellows 
they have never been able to wean away 
from gas or oil, or who have gone back to 
gas or oil. Let your old customers know 
you have the tungsten lamp and that they 
get them at a price, but push them with 
the unsecured fellows and sce the result. 
It is not necessary to do anything more 
than put the lamps in; they will talk for 
themselves far more eloquently than any 
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one clse can for them, and you can count 
on holding the business. The lamps will 
never be ordered out. 

In other words, if you will try the “pay- 
after-you-have-tried-them” plan (instead 
of the “pay-as-you-enter,” the new street- 
car programme), you will find that you 
can introduce as many lamps as you can 
obtain from the manufacturers and hold 
business permanently with them. The cen- 
tral station supply poliey on lamps should 
therefore aim to make the stock of lamps 
obtainable available chiefly for developing 
new business. To this end a price should 
be made on the lamps which will not 
cause the old customers to take them up 
too rapidly, but will leave most of the 
lamps available for use in securing new 
customers. 

Experience in electric-lighting service 
has shown that it has been a desirable 
policy for central stations to have as com- 
plete control and direction over the lamps 
used on their circuits as it is possible to 
obtain. Complete control has been ob- 
tained by the free-renewal policy, which 
policy has quite generally prevailed with 
central station companies in this country. 
While the same principles considered de- 
sirable with the carbon lamps apply, the 
writer believes, to the new lamps, the rela- 
tively higher price of the new makes it 
impossible to supply them on the free- 
renewal basis, and it is necessary for cen- 
tra] stations to make a charge to cover 
at least the additional cost of such lamps. 

Along this line of policy, therefore, it 
might be desirable to supply the lamps at 
a lower figure than they could be pur- 
chased by customers in the open market, 
hut at a conservative figure, erring rather 
on the side of a safe cost than too low a 
price, in view of the relative limited out- 
put of such lamps and the desirability 
of utilizing them chiefly for obtaining 
new business instead of creating too great 
demand from present installation». 
relative greater fragility of the tungsten 
lamps and the danger of breakage are 
decmed by some sufficient cause for charg- 
ing the full list price for the Jamps on 
the assumption that central stations must, 
for business policy reasons, guarantee 
every individual lamp’s  performance— 
something that the manufacturer can not. 
of course, attempt to do. 

Several companies have adopted the 
plan of furnishing the lamps with direct 
charge to the customer by making a 
monthly maintenance charge per lamp 
therefor, after the plan that has been fol- 
lowed for years by gas companies with 
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gas “arcs” and also with the Nernst 
lamps. 


A fair monthly charge for the 100-watt 


tungsten lamp for an average use of two 


to four hours per day would be twenty- 
five cents per lamp per month, and in 
many cases it might be desirable to have 
the supply and maintenance of these 
lamps undertaken by a separate company 
controlled by the lighting company, so 
that the collection of the charges for 
maintenance would not be involved with 
the central station company’s account for 
current. 

ln view of the fact that the relative 
price of the forty-watt and sixty-watt 
lamps is higher in proportion to their 
candle-power and income than the 100- 
watt tungsten, it might be justifiable to 
charge the same price, say $1.50 each for 
the three lamps, offering the customer the 
option of any size desired, and as the cus- 
tomer would rather obtain the most for 
his money, this might tend to create a 
demand for the larger and higher watt- 
age lamp, which would be desirable from 
the central station viewpoint, which is to 
induce customers to increase the amount 
of light for the same wattage rather than 
decrease consumption by using lower watt- 
age lamps. 

Table I shows the saving secured for 
equal candle-power by the tungsten lamp. 
It shows the rates at which any one of 
these new tungsten lamps will pav their 
full cost or additional cost over equivalent 
candle-power of carbon filament in a 
given term of service, 1,000 hours. H 
will be noted that the 100-watt tungsten 
will pay its full cost in this time at a 
rate of one cent per kilowatt-hour and its 
additional cost at any rate over one-half 
cent per kilowatt-hour. The forty-watt 
lamp pays its full cost at any rate over 
two and one-half cents per kilowatt-hour. 
For ordinary central station rates, there- 
fore, these lamps will justify their full 
cost and save their full cost several times 
over for equal illumination. 

A word here as to the suggestion that 
the tungsten lamp be used at a lower efli- 
ciency to secure a materially longer life 
and thereby permit reduced costs or free 
renewals thereon, The necessary life for 
the 100-watt tungsten lamp to reduce the 
cost to that of the present carbon-lamp 
costs, runs 3,000 hours, and for the forty- 
watt lamp, 7.500 hours. Tt should be un- 
necessary to pomt out that such lives are 
wholly impracticable. The ordinary use 
of lamps of two to three hours a day 
means a year's serviée with 1,000 hours 
life, and this is about theslumit-ef) pre - 
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tical lamp life on which to consider re- 
newal costs, etc. | 

Any longer life than a year introduces 
a continually increasing hazard of me- 
chanical breakage under ordinary condi- 
tions of service from handling, cleaning, 
etc. In any event, the special character 
of the tungsten lamp and its fragility 
render it easily possible for consumers 
either maliciously or carelessly to in- 
crease the breakage on the lamps to such 
an extent as to heavily increase the renewal 
cost to central stations attempting to sup- 
ply such lamps on free-renewal basis. 

It would seem from these considerations 
that it is wholly impracticable to attempt 
free renewals through the plan of increas- 
ing the life. 

The life of the tungsten lamp opcrated 
or handled with reasonable care is so good 
at regular rated efficiency of one and onc- 
quarter watts per candle that it is unneces- 
sary to vary the rating thereon, as such 
variations tend to reduce the brilliancy 
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32, 40 and 60 candle-power, and the am- 
peres range from 4 to 7.5 amperes at an 
efficiency of one and one-quarter watts per 
candle. One of the eastern central station 


TABLE I1I-—-COST PER CANDLE TO CON- 
SUMER FOR VARIOUS LAMPS. 
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Total Cost of Lamps and Power per 100 
Candle-Hours. 


ents per = oC P a 
w.-Hour io 20-C. P. 
: 82-C. P. 40-C P. 80-C. P 
Cents. you Watt 100-Watt “Watt 10y.Watt 
Carbon. Gem. talum Tungsten. 
Diss sug ae ces 0.51 0.43 0.567 0.416 
Dy ects ERTE. 0.85 0.70 0.784 0.552 
Pee Port ea 1.19 0.97 1.001 0.688 
een eee 1.53 1.24 1.218 0.824 
D eee eee eae 1.87 1.51 1.435 0.96 
eae ree 2.21 1.78 1.652 1.096 
ieee a eas 2.55 2.05 1.869 1.232 
Wesco a 2.89 2.32 2.086 1.368 
Msie eas 3.23 2.59 2.303 1.504 
Vs: gots ad ae 3.57 2.86 2.520 1.64 
De R. 3.91 3.13 2.731 1.776 
a ee 4.25 3.40 2.954 1.912 
p P AOE R 4.59 3.67 3.171 2.05 
WAS hata 4.93 3.94 3.388 2.184 
pL ee eae 5.27 4.21 3.605 2.32 
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companies has obtained in service test a 
life of 1,350 hours on these lamps. On 
the hasis of 4,000 hours’ service per year 
this would only call for three renewals. 
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from. These replace a lighting installa- 
tion of eighty-two thirty-two-candle-power 
multiple carbon lamps. The saving this 
customer makes the first year in energy 
will pay for the installation of the new ap- 
paratus and still show a net saving of over 
$115. The second year the saving will 
be over $413. This saving is obtained on 
the basis of three cents per kilowatt-hour 
and three renewals of lamps per year. 
The more interesting point is the com- 
parison of street-lighting costs of tungsten 
lamps in competition with gas. The forty- 
candle-power tungsten lamp with its prac- 
tically constantly maintained candle-power 
during life will match the regular Wels- 
bach street lamp, which, while it claims 


‘an initial candle-power of sixty, declines 


so rapidly in candle-power that its average 
candle-power is no greater than the forty- 
candle-power tungsten lamp. The gas 
mantle, using three and one-half cubic 
feet of gas per hour, will burn 14,000 
fcet during a year’s service of 4,000 hours, 


TABLE I—COST OF LIGHTING BY TUNGSTEN LAMP FOR 1,000 HOURS OF SERVICE. 
RAVING IN COST OF CURRENT AT VARIOUS KILOWATT-HOUR RATES. 


E With 18C. P., 60-Watt Tungsten. 
Rates in Cents per m +--+ ———_ ——_ Ea sed a 
Kilowatt-Hour. Over 82 C. P. Over 32 C. P. Over WC. P. Over MC. P. Over OC. P. 
Carbon 3.6 Carbon 3.1 Carbon 3.6 Carbon 3.1 125-Watt 
W. P.C. W. P.C. W. P.C. W. P.C. Gem. 
a EAEN AOE E nem: : 0.74 0.59 1.21 0.95 0.65 
) Peete” ese edie be Ses 1.48 1.18 2.48 1.90 1.30 
Dorea a ee ne a eee 2.22 1.78 3.64 2.85 1.95 
o E E te E EN 2.97 2.37 4.86 3.80 2.60 
a OEE E E E E 3.71 2.96 6.97 4.75 3.25 
Goes ain cea okcs ante eee : 4.45 3.55 7.29 5.70 3.90 
T EE EAE EA eee ar re ee 5.20 4.14 8.50 6.65 4.55 
n eek gee ke E os 5.93 4.74 9.72 7.60 5.20 
NAY seo Wo eic ae a e eee 7.42 5.92 12.15 9.50 6.50 
aA EE I ee R.16 6.51 13.36 10.45 7.15 
I PAETE A R AEE 4 8.91 7.10 14.58 11.40 7.80 
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and candle-power of the Jamp and mar 
one of its chief advantages and attractions. 

Table IT gives some data on the various 
new lamps, including the tungsten, and 
will repay careful study. In table TIT is 
shown the cost to a consumer of a candle- 
hour of light at various rates per kilowatt- 
hour, including cost of power and lamp 
renewals. 


TABLE II—GENERAL DATA AND COSTS OF LAMPS AND SERVICE. 


With 32-C. P., 40 W 


e 


A substantial saving per lamp can there- 
fore be shown for the tungsten lamp over 
the carbon. Tt is to be expected, therefore, 
that the tungsten lamp will promptly re- 
place all other forms of electric lamps for 
street lighting. A recent installation of 
these lamps at Adel, Towa, has given the 
following comparison of saving to be se- 
cured : 
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With 89-C. P., 100-Watt Tungsten. 


Over ^ 18-C. P. Over 5 16-C. P. Over 75 C. P. 
Carbon 3.5 Carbon 3.1 187 Watt 
WwW. P.C. W. P.C. Gem. 
1.80 1.50 0.87 
3.60 3.00 1.75 
5.40 4.50 2.62 
7.20 6.00 3.50 
9.00 7.50 4.37 
10.80 9.00 5.25 
12.60 10.50 6.12 
14.40 12.00 7.00 
18.00 15.00 R.T5 
19.80 16.50 9.62 

21.60 18.00 10.50 7 


amounting to $14 at $1 per thousand, or 
$10.50 at. seventy-five cents per thousand 
feet. Assuming the renewals of mantles 
in use, repair and attention to lamps as 
fixed to three cents per lamp per night 
(the figures used in recent Buffalo con- 
tract), the total cost per lamp will he 
$24.95, with gas at $1 per thousand, or 
$21.45 with gas at seventy-five cents per 


au-C. P. 


2-C. P. 


16-C. P. 16-C. P. 32C. P. 20-C. P. 40-0. P. 20-C. P. 48-C. P. i 
-Watt -Watt 100-Watt 50.Watt  —- 100. Watt 40-Watt 40-Watt -Watt  100-Watt 
Carbon. Carbon. Carbon. Gem. Gem. Tantalum. Tungsten. Tungsten. Tungsten. 
Total Watts occ dese ee 6 Siw ea ew oes 50 6 100 KO 100 40 40 60 100 
Hour life to 80 per cent of candle-power. 500 1,000 500 500 hao Sn0 gnn RAN 8AN 
Cost of TAMD. d sees cosas oyath on cues 17c 17e 25.50 21.25¢ 29. The Ble $1.2214, $1.43% $1.7 
Kilowatt-hours during Iife............-. 25 n6 50 25 50 32 32 48 80 
Cost of renewals per kilowatt-hour...... 0.68¢ 0.30¢ 0.61¢c 0.85¢ 0.695e 1.6c 3. 83c 3.0c 2.11¢ 
Cont per 100 hours of service for power 
at 10 cents per kilowatt-hour......... 50c 56c $1.00 50c $1.00 40e 40c 60c $1.00 
Total cost of power and lamps per 100 
hours service........ eee eee ee eee 53.4¢ HT. Te h4%e h4Ye $1.07 AR. 4c 55 3e 7R. Be $1.21 
Candle-hours during llfe...........-..-. 7,350 14,700 14,720 9.200 18,400 14,720 23.680 35,520 60,000 
Cost of power per 100 candle-hours at 
10 cents per kilowatt-hour........... 3.4¢ 3.Re 3.4¢ 2.7 2.7 2.17c 1.36¢ 1.36c 1.36¢ 
Cost of renewals per 190 candle-hours... 0,23¢ 0.12c 0.17¢c 0.23c 0.16¢ 0.35c 0.50c¢ 0.41c 0. 28° 
Total cost power and lamps per 190 
candle-hours (at 10 cents per kilowatt- 
e hour for power)......-0+. eee ee eee eee 8.68e 8. N2e 2.57¢ 2.98e 2.86c 2.52¢ 1.86c 1.77¢ 1.44¢ 
The tungsten street series lamp is of This company installed a constant-cur- thousand. Assuming four renewals pet 


equal, if not greater, value than the tung- 
sten multiple lamp in providing profitable 
business for central station companies. 
These lamps, as is well known, are listed in 


rent transformer of 8.8 kilowatts and 5.5 
amperes complete with switchboard panel, 
with a circuit of eighty-two forty-candle- 
power tungsten lamps supplied there- 


- vear as a conservative figure for the tung- 


sten lamp at a price of $1.2714 each, we 


have about $5 for the lamp-renewal cost 


for the tungsten. Deducting this from 
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the renewal cost of the gas mantles of 
$10.50 leaves an excess of $5.50 for the 
gas mantles for the year. Adding this 
excess to the cost for gas at $1 per thou- 
sand, $14, we have a total of $19.50 per 
lainp as the figure to be paid for power. 

The forty-candle-power tungsten lamp 
consumes fifty watts, or, on the basis of 
4,000 hours’ service, 200 kilowatt-hours, 
so that dividing $19.50 by 200 kilowatt- 
hours we have a rate of nearly ten cents 
per kilowatt-hour which could be charged 
to meet the cost of gas. This rate, of 
course, is most remunerative for this class 
of service. Central stations could afford to 
make a materially lower rate than this and 
thus be able to effectually compete against 
Welsbach lamps for street lighting. In- 
candescent lamps for street lighting pos- 
sess many advantages, as the small units 
of light distributed at frequent intervals 
secure a uniformity of distribution that 
insures much better and more agreeable 
illumination than can be obtained with 
large units of light spaced at considerable 
distances apart. 

From this review of the lamp situation 
we can declare that central station com- 
panies have great cause for rejoicing over 
the new developments which have given 
them a lighting device of such efficiency 
and simplicity and low cost as will enable 
them to effectually compete on the basis of 
cost against gas and other Mluminants. 
Electrice lighting has held its own in spite 
of a serious handicap in cost, and now 
that it is able to compete on equal terms 
the limit of its use is only measured by 
the capacity of the central station com- 
pany to supply the service. 

— ae 
Public Service Corporation of 
New Jersey Authorizes 
Big Mortgage. 

The Public Service Corporation of New 
Jersey has authorized a mortgage covering 
all of its holdings which will provide a 
complete financial scheme for years to 
come. President Thomas N. McCarter 
gave out the following statement for pub- 
lication last week: 

“The board of directors of Public Serv- 
ice at their meeting held Tuesday after- 
noon, authorized the execution of a first 
mortgage upon all the property of the 
corporation, securing an issue of $50,000,- 
000 at par of five per cent gold bonds, 
dated May 1, 1908. The mortgage is de- 
signed to provide a complete financial 
scheme for the company for years to come. 
It covers all the real estate of the com- 
pany, the leases of gas and electric proper- 
ties held by the company, and pledges as 
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security thereunder all the shares and 
bonds of underlying companies owned by 
the corporation, running into a very large 
total. 

“By the terms of the mortgage $3,725,- 
000 at par of the bonds are to be forth- 
with delivered by the trustee to the cor- 
poration. This is to recoup the company 
for betterments recently made and con- 
tracted for. 

“Seven million two hundred and fifty 
thousand dollars at par are reserved for 
retiring a like amount of collateral gold 
notes, dated November 1, 1904, which 
notes are secured by a pledge of collateral 
of underlying securities, which collateral 
upon the completion of the refunding of 
said notes, become primarily subject to 
this mortgage. 

“Six million two hundred and fifty dol- 
lars at par of said bonds are reserved for 
retiring a like amount, or so many thereof 
as may not have been converted of the con- 
vertible notes of the company, dated April 
16, 1906. 

“The remainder of the total issue is re- 
served under most carefully restricted pro- 
visions for future betterments. 

“After the delivery of the $3,725,000 at 
par of bonds directed to be delivered to the 
company simultaneously with the execu- 
tion of the mortgage, no future bonds can 
be certified and delivered by the trustee 


unless there be delivered to the trustee 


a certificate verified by affidavit of the 
proper officers of the company, that so far 
as any portion of said issue up to $25,000,- 
000 al par is concerned, the earnings from 
the leased properties mortgaged and the 
income from pledged securities for the 
twelve calendar months next preceding 
the date of the certificate, exceed by thir- 
ty-three and one-third per cent the interest 
on all the bonds issued to date under said 
mortgage, plus the interest on the bonds, 
the certification and delivery of which at 
the time is desired; and that so far as the 
issue of the remaining $25,000,000 at par 
of bonds is concerned, there must be de- 
livered to the trustee a certificate, verified 
by affidavit of the proper officers of the 
company, that the earnings from the leased 
properties mortgaged and the income froin 
pledged securities for the twelve calendar 
months next preceding the date of the cer- 
tificate, exceed by fifty per cent the interest 
on all the bonds issued to date under said 
mortgage, plus the interest on the bonds, 
the certification and delivery of which at 
the time is desired. 

“Not more than $25,000,000 at par of 
said bonds can be certified and delivered 
under the mortgage prior to January 1, 
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1911, and thereafter not more than $4,- 
500,000 at par of said bonds‘can be issued 
in any one year for betterments, except 
that this last provision is cumulative; that 
is to say, if a lesser number of bonds is 
taken in one year, an excess number may 
be taken the following year, provided the 
average does not exceed $4,500,000 at par. 

“The trustee under the mortgage is 
Fidelity Trust Company of Newark; the 
coupons on the bonds are payable at the 
ollice of said Fidelity Trust Company, or 
at the agency company in the city of New 
York. 

“The bonds required to be delivered to 
the company simultaneously with the exe- 
cution of the mortgage have all been sold 
by the company, together with a certain 
additional amount of bonds which it is ex- 
pected will be certified and delivered dur- 
ing the ensuing year for additional better- 
ments, so that the company’s financing for 
this year is completed, and it is, therefore, 
not contemplated that any bonds secured 
by this mortgage will be offered to the 
public this year. 

“The mortgage has been examined and 
approved by Richard V. Lindabury, of 
Newark, and John G. Johnson, of Phila- 
delphia,” 

—__<@—-—____- 
Philadeiphia Founder’s Day 
Ceiebration. 

The 225th anniversary of the found- 
ing of the city government of Phila- 
delphia, Pa., will be celebrated from 
October 4 to October 10. It is 
planned to have an industrial pageant on 
October 7, which will be the greatest that 
the world has ever witnessed. This pa- 
rade will be in the nature of a moving 
street exhibition of the leading industries 
of the city. The Hon. John Wanamaker 
and W. S. P. Shields are the chairmen of 
the committees arranged for the pageant. 
Associated with them are the presidents 
of many of the largest manufacturing 
concerns and prominent business men of 
the city. 

The tentative programme has been an- 
nounced as follows: Sunday, October 4, 


_ Religious Day; Monday, October 5, Mili- 


tary Day; Tuesday, October 6, parade of 
police and fire departments of city and 
state; Wednesday, October 7, all-day in- 
dustrial parade; Thursday, October 8, 
Naval Day; Friday, October 9, historic 
pageants; Saturday, October 10, Knights 
Templars’ Day. : 

The headquarters of the executive com- 
mittee is room 682 City»Hall, Philadel- 
phia, Pa. 
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The Wagner Electric Manufacturing Company. 


An lustrated Description of the Development of a Great Electrical Manufactory. 


N 1890, two . young electrical engi- 
neers, H. A. Wagner and Ferdinand 
Schwedtmann, appreciating the op- 

portunity for improving the alternating- 
current fan motor, began in a small shop, 
in a very small way, the manufacture of 


THE WAGNER FACTORY IN 1890. 


desk fans. The plant was located in a 
small store, an illustration of which is 
shown herewith. 

Strict attention to business and a care- 
ful conservation of their energies, and 
good fortune in getting the repair work 
of a large central station soon attracted 
other capital toward them. 

After having been in business a vear, 
At very soon became apparent that addi- 
tional capital was desirable; this was 
forthcoming, and in 1891 a larger plant 
was the result, marking the incorporation 
of Wagner Electric Manufacturing Com- 
pany. 

The central station. whose repair work 
these men were handling was one of the 
foremost in developing alternating-current 
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distribution, this company operating at 
that time the largest alternating-current 
central station in the United States, this 
form of distribution being somewhat in its 
infancy and the apparatus somewhat un- 
tried. 

It was the repairing the transformers of 
this company that first indicated to the 


Wagner company the faults with which 
they were affected, and its research and 
development of this line of apparatus led 
the company into new lines of thought and 
new forms of construction, both mechanic- 
ally and electrically. This naturally led 
up to transformers of their own particular 
design, and the introduction of the trans- 
former department rapidly used up all the 
space made available in the 1891 enlarge- 
ment (a three-story structure), which 
necessitated increasing the plant 200 per 
cent, at which time (1896) the building 
took the form shown in the illustration 
herewith. 

The company was very successful ; made 
money from the start, and received great 
impetus from the proper organization of 
factory and selling forces. The results of 
the work in the experimental department 
here began to be felt in the introduction 
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of a successful single-phase motor. The 
success with which this motor was received 
made necessary the further addition to 
these buildings, as shown, in 1900. 

In 1896 and 1897, the company further 
extended its line to the manufacture of 
direct-current motors and generators, and 
was very successful in marketing this 
product. This direct-current line, how- 
ever, was soon crowded out, owing to the 
large demands made upon factory capacity 
by the company’s older line of manufac- 
ture. 

In 1896 several central station clients 
of the company enlisted its assistance in 
remodeling and improving their alternat- 
ing-current switchboard meters, these in- 
struments having proven both unreliable 
in operation and very fragile. This prac- 
tically forced the Wagner company to de- 
sign a line of such devices, and this line 
rapidly grew beyond its utmost expecta- 
tions, and lent its part in compelling the 
company to provide an absolutely) new 


plant for the proper handling of the 
business. 

The old plant of the company, together 
with the adjacent ground, which was used 
for storage purposes, were outgrown three 
years before, when a careful search was 
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made throughout the city of St. Louis and 
the surrounding country for a favorable 
factory site which would be suitable for 
the erection of an entirely new and modern 
plant. 

The company’s new plant is located at 
Hillside Station, and is about 800 feet 


‘west of the city limits. The site comprises 


about fifteen acres, and is admirably 
located as regards sunlight and fresh air. 
and has unsurpassed shipping facilities 
In addition to this, it is located almost 
within a very excellent residence neigh- 
borhood, ground being obtainable for 
modest price, and homes at very reason 
able figures. The surroundings are clean 
and free from all obnoxious indusines. 


THE WAGNER FACTORY IN 1896. 


anil the company believes that in a short 


time its employés will locate within easy 
walking distance of the plant. 

A careful study was given to the first 
layout of the plant. The plan adopted : 
shown herewith, and it is believed that it 
will result in a minimum cost of saga 
ture together with opportunity for almos 
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indefinite expansion. The buildings and. 
general layout, together with switch track- 
age and railroad facilities are clearly in- 
dicated in the diagram. 

The materials are received at the north 
end of the plant and stored in the ma- 
terial warehouse called the rough stores 
building. All castings from the foundry 
will either be stored in this rough stores 
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pleted product being transferred from one 
building to another for completion. 
The entire layout is arranged so that as 


' the business expands new. factory units 


can be added and the work reclassed ac- 
cording to its type and size. It will be 
noticed that buildings No. 5 and No. 6 are 
arranged for easy expansion, which ex- 
pansion will simply complete the general 
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A particular feature which is producing 
great results in the layout of this plant is 
the system of concrete subways which con- 
nects the various buildings and depart- 
ments. This system of subways is indi- 
cated in the diagram, and is served by 
elevators located at various points through- 
out the plant, the material being dropped 
down from the factory floor to the sub- 
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GENERAL PLAN OF HILLSIDE WoRKS, WAGNER ELECTRIC MANUFACTURING CoMPANY, St. Lours, Mo. Soib OUTLINE, PRESENT BUILDINGS : 


DoTTED LINEs, FUTURE EXTENSIONS. 


building or will pass through it en route to 
the work shops. : 

The several factory buildings are 
located at right angles to the rough 
stores building, the material for each 
building being carried in the stores build- 
ing at such particular place as will insure 
its being loaded directly onto trucks run- 
ning into the individual factory buildings. 
These factory buildings have been laid out 
as units in themselves, no partially com- 


working plan as originally laid out. Build- 
ings No. 7 and No. 8, when extended, will 
be connected by a transverse extension 
which will probably be used as an erecting 
shop. 

All of the buildings are served with 
traveling cranes operated with Wagner 
three-phase motors, and they are also fitted 
with hand cranes and air hoists to further 
the expeditious handling of material and 
finished product. 


TOTAL AREA, FOURTEEN ACRES. 


way, there transferred to any department 
necessary, and raised by an elevator to the 
particular spot where it is wanted. This 
prevents crowding and trucking through 
the aisles, and the subways, together with 
the excellent crane service, keep the aisles 
practically free from material hauling 
and in a large measure obviate distract- 
ing the workman’s attention from his in- 
dividual task. 


The subway cis bdouble-trackedy with 
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ADMINISTRATION, SERVICE AND Power BUILDING. LOOKING FROM TENNIS COURTS. 


turn-tables serving the elevators. There 
are frequent switchovers so that trucks 
may be sent. from one track to the other 
as the occasion demands. The subway also 
serves to carry the various power and 
lighting feeders, together with the re- 
frigerator and water supply. This subway 
is entirely of concrete form of construc- 
tion. 

The general layout of the plant is shown 
very clearly in one of the views herewith, 
which includes the transformer building, 
the punch shop, main machine shop, serv- 
ice building, administration building, 
power-house, water tank and reservoir. 
The track shown in the foreground is the 
main line of the Wabash. 

The buildings as shown on the plan are 
as follows: Power plant. One story, 100 
feet by 90 feet. No. 5, transformer shop. 
Present portion 80 feet by 120 feet, hav- 
ing open erection bay on the west side 
throughout its length, with traveling crane 
service, and forty-foot gallery on the east 
side. No. 6, punch shop. Present length 
90 feet by 144 feet, two stories ; saw-tooth- 
roof construction. No. 7, motor shop. 
One hundred feet by 312 feet, having open 
central bay fifty feet wide, with traveling 
crane throughout its length, and side gal- 
leries twenty-five feet in width; saw-tooth- 
roof construction. No. 10, half of rough 
stores building. Present length 40 feet by 
272 feet, two stories. No. 12, service 
building. Fifty feet by 100 feet, two 
stories and basement. No. 13, office build- 
ing. Forty feet by 150 feet, three stories 
and basement; fireproof throughout. 

All these buildings have been designed 
for maximum light and free ventilation, 
and it is believed that no artificial light 
will be necessary throughout the entire 
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View Lookine East—SHowWING TRANSFORMER BuILpIne, Puncu SHor, Moror Suop, SERVICE 
AND ADMINISTRATION BUILDINGS, Power-Housk, RESERVOIR AND WATER STORAGE TANK. 


WaBase TRACKS IN THE FOREGROUND. 


STENOGRAPHE RS BOOK-KEEPING p”? 
FILING. _ AUDITING DEP'T. 


r 


SEC’Y. MO'R. 


MAILING | RECEPTIONE- =— 


Jus ET, 

; : ki 3 =c f = 6 COST DEPARTMENT 

dr ect oc E aaa 5 | eo. 
=e / HALL 7 ee -------- / -SP 


AE EE. / N N 
STATIONARY / AOVERTISNG | py | PURCHASING - PRODUCTION DEPT. 
SUPPLIES DEPT. ' | DEPT 
a 


I 
VAULT 


atm : 


DRAUGHTING ROOM. 


BASEMENT, First, SECOND AND THIRD FLooRs, ADMINISTRATION BUILDING, WAGNER ELECTRIC 


MANUFACTURING CoMPANY, ST. Louis, Mo. 


781 


plant. All floors are surfaced with wood 
except .the first story of the rough stores 
building, in portions of which wood is also 
used. 

The heating system is hot water under 
forced circulation, with temperature con- 
trolled by the engineer at the power plant. 
The heating is graduated to the outside at- 
mospheric conditions by manual regula- 
tion, by the engineer in charge. This heat- 
ing installation is very complete, and is 
guaranteed by the manufacturers, the 
Kvans-Almirall Company, to keep the 
buildings at seventy degrecs. 

An independent system of drinking 
water pipes is carried throughout the 
plant, and drinking water is supplied 
under a continuous circulation at a tem- 
perature of sixty degrees, this being main- 
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TRANSFER SUBWAY CONNECTING MAIN 
BUILDINGS, 


tained by a refrigerating machine driven 
by a Wagner single-phase motor. The 
temperature regulation of this machine is 
entirely automatic. Drinking fountains 
are located at sufficiently frequent and 
convenient points throughout all buildings 
to bring a supply to within fifty feet of 
every employé, the water coming up in a 
mushroom-shaped cup provided with a 
drain so that a workman may obtain a 
drink from a stream of water under press- 
ure, without fear of contamination, as no 
cups are used, the stream of water only 
being brought in contact with the lips. 
Two drainage systems are provided. All 
surface water is carried direct into a 
branch of the River Des Peres, which runs 
along the east side of the factory tract. 
All sewage from the plant is carried 
through a septic tank which is shown on 
the plan,) for, reduction and) purification, 
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and thereafter discharged into a branch 
of the River Des Peres. i 

The equipment for fire protection con- 
sists of a 75,000-gallon steel tank, 100 
feet in the air, located immediately over a 
150,000 gallon surface storage reservoir, 
this reservoir being located adjacent to 
the power plant. A fire pump located in 
a pump-house adjacent to the reservoir is 
kept under steam at all times, for service, 
should a fire break out. The system of 
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supply to the fire pump consists of an 
cight-inch connection with service pipes 
from the St. Louis County Water Com- 
pany, thereby insuring an adequate sup- 
ply of water at high pressure at all 
times. 

Believing that the best work could be 
obtained from factory employés if they 
had pleasant surroundings, a radical de- 
parture from previous practice was made 
at the new plant in providing a service 
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ing out such clothing as may be damp 
when coming to work. 

The employés are required to use the 
service building for lunch purposes, as 
ample lunch facilities have been provided 
on the second floor, each department be- 
ing assigned tables where the employés 
may eat their lunches at their leisure. 
The company provides a light lunch, which 
is sold to the employés at cost, the pur- 
chase of which, however, is entirely op- 
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sprinkling plugs located throughout the 
grounds is very complete, each one being 
a twin-plug around which is built a small 
fire house. Each house is equipped with 
axes, lanterns, hose and nozzle for quick 
action. A fire department has been or- 
ganized and drilled for service should a 
fire break out at any time during factory 
hours. 

In addition to the fifteen twin-plug 
stations, the entire factory is equipped 
with an interior system of water pipes 
with sprinkler heads. The outside water 
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building, shown herewith. This is a three- 
story brick building, in the basement of 
which are located the lockers of all em- 
ployés working in the factory, and a 
limited number of toilets (the main toilets 
being scattered through the buildings). 
The factory employés pass through the 
service building in entering the plant, 
making such change of clothing as they 
wish, each employé having at his disposal 
a steel locker, for which he alone has the 
key. Heating pipes are carried under- 
neath these lockers for the purpose of dry- 


a 


| BF; oi wa Li Wa 


tional. ln the centre of this room is a 
serving counter from which milk, coffee, 
sandwiches, pies, tc., are served, the com- 
pany furnishing all the china and table- 
ware used in the service of the lunches. 
T'he second floor of the service building 
is divided into a number of lunch rooms, 
and a small kitchen is located therein. 4 
simple lunch being provided at cost for 
all office and engineering department em- 
ployés. There are five sections in the 
second story: One for factory foremen, 
one for male office clerks, one(for(executive 
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department heads, and a small, private 
lunch room, where visitors may be en- 
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men to get off duty thirty minutes earlier 
in the evening and to forestall the rapid 


It was deemed advisable to install the 
lunch feature of the service building for 


TRANSFORMER SHOP, SHOWING OVERHEAD GALLERY CONSTRUCTION. 
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RovuGH STOREs BUILDING, SHOWING RECEIVING PLATFORMS. 


Septic TANK. 


tertained. There is also a general room 


for the factory girls. 


ONE OF TRE Four Fire Houses. 


encroachment of the “hinch saloon, and 


the double purpose of shortening the noon 
also, to avoid the accumulation«of unch 


rest-hour to thirty minutes, permitting the 
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refuse in the factory proper. This ar- 
rangement has succeeded admirably and 
meets with the hearty endorsement of the 
factory hands. 

A feature to which attention should be 
called is the improvement brought about 
in the district by the factory. Before the 
company built on this site, Plymouth 
avenue, running in front of the works, 
was a cow path; at the present time it 
is a graded street with smooth surface, 
boulevarded on each side with grass plots 
and shade trees, and provided with cinder 
walks. This is a sixty-foot street with a 
twenty-five-foot road, leaving about seven- 
teen and one-half feet 
available for side- 
walks on each side. 

One very interest- 
ing illustration here- 
with is a view look- 


ing down building 
No. 7. This is the 


main machine shop 
and it will be noted 
that this building 
carries a gallery on 
each side. The build- 
ing is 100 by 31? 
feet, the galleries be- 
ing twenty-five feet 
in the clear. The 
building has a saw- 
tooth roof, the ver- 
tical panels facing 
the north. The build- 
ing is served through 
its entire length by a 
ten-ton crane, oper- 
ated by three-phase 
Wagner motors. The 
space underneath the 
galleries and the gal- 
leries properare 
served by twenty- 
eight hand cranes, 
each one of which 
serves a limited area. 

This shop is equipped with every facil- 
ity known to the trade, in the way of 
modern machinery. 

An interior view of a corner of the 
transformer-shop building, No. 5, is shown 
herewith. Here the heavy steel construc- 
tion together with loading platforms, may 
be noted. The structure is arranged so 
that the overhead crane may serve the 
gallery. The heavy and large transformers 
are built on the main floor of this build- 
ing, the coil winding and insulation proc- 
esses being conducted in the gallery. 

Nhe interior arrangement of the instru- 
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ment shop is also shown, this shop being 
on the second floor immediately over the 
punch shop. | 

The power building is equipped with the 
following apparatus: 

One 250-kilowatt, three-phase, 440-volt, 
sixty-cycle, alternating-current generator, 
direct connected to a St. Louis Iron and 
Machine Company's tandem-compound 
Corliss engine; one 100-kilowatt, 133- 
cycle, single-phase, 110-volt alternator, 
for testing purposes: one fiftv-kilowatt, 
500-volt, direct-current generator for test- 
Ing purposes, 

The outpnt is entirely controlled by 


EXECUTIVE STAFF OF THE WAGNER ELECTRIC MANUFACTURING COMPANY. 


W. A. Layman, Vice President and W. Rossins 
General Manager. 

W. S. Tuomas, Treasurer. 

C. B. Lorp, Superintendent. 


S. M. Dopp, President. 


Wagner switchboard indicating instru- 
ments, and measured by Sangamo inte- 


grating meters. The boiler-plant equip- 


ment consists of two Heine boilers with 


American chain-grate, driven by Wagner 
single-phase motors. 

As the apparatus of the company steadi- 
ly underwent complete evolution, so also 
did the active personnel of the staff. From 
a business of small proportions calling for 


‘limited capital and the personal attention 


only of its organizers, the corporation de- 
manded and commanded the support of a 
strong coteric of St. Louis financiers on 


A. H. TIMMERMAN, 
V. W. BERGENTHAL, Assistant Sales 
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the financial side, and a larger staff of 
engineering and executive heads on the 
administration side. To-day the board of 
directors of the company is probably the 
most representative of any corporation in 
the city of St. Louis, comprising the active 
spirits of- the city’s foremost bankers. 
Among these are: 

S. M. Dodd, capitalist, president, mem- 
ber of the board of National Bank of Con- 
merce, Commonwealth Trust Company, 
and Mercantile Trust Company. 

James W. Bell, member of the board of 
National Bank of Commerce, and member 
of the board and manager of savings de- 


partment of the 
Mercantile Trust 
Company. 


J. C. Van Blar- 
com, president Na- 
tional Bank of Com- 
merce. 

Thomas H. West, 
president St. Louis 
Union Trust Com- 
pany. 

James Camphell, 
capitalist, control- 
ling spirit of numer- 
ous large corpora- 
tions, including 
railways, mining 
properties and many 
others. President of 
the Telluride Power 
Transmission Com- 
pany. 

Albert Blair, sec- 
retary and counsel, 
director and attor- 


ney for numer: 
industrial com- 
panies. 

W. A. Layman, 


vice - president and 
general manager. 
The president of 
the company, who 
has piloted the financial interests of the 
corporation through its various stages of 
development, is one of St. Louis’s pioneer 
business men. His name has been identi- 
fied with all the foremost commercial 
movements of the city for fifty years. To 
his wise and conservative counsel may be 
largely attributed the record of the com- 
pany’s achievements. Mr. Dodd organized 
the first large alternating-current central 
station company in the West, the Missouri 
Edison Company, of St. Louis, for years 
the foremost example, west of New York, 
of a central station. distribution by alter- 
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nating current. The business of the Mis- 
souri Edison Company first directed his at- 
tention to the manufacturing of clectrical 
devices, and as the Wagner company ex- 
panded, he gathered around him the 
coterie of St. Louis financiers above men- 
tioned, men who can bring to the Wagner 
company such financial support as it may 
at any time have occasion to wisely em- 
ploy. Under their direction, the interests 
of the company may surely be expected to 
expand. | 

The engineering and administrative 
staff has undergone gradual evolution also. 
The directory heads have changed from 
time to time, active leaders in the business 
secking other fields, until to-day the active 
organization resis largely upon men who 
have been developed in the company’s own 
plant, all of whom are well known in elec- 
trical fields. 

W. A.- Layman, vice-president and 
general manager, is a graduate of the Rose 
Polytechnic Institute, having been gradu- 
ated in 1892, taking the degree of B.S. 
In 1894 he was given the degree of M.S. 
In 1896, E.E. Mr. Layman is a full mem- 
ber of the American Institute of Electrical 
Engineers, and past president of the En- 
gineering Club of St. Louis. He began 
his work with the Wagner Klectrie Manu- 
facturing Company in September, 1892, 
as draftsman, serving successfully as the 
head of the engineering department, as- 
sistant superintendent, assistant manager, 
and as general manager of all departments 
since 1902. Mr. Layman was elected vice- 
president of the organization in 1908. 

W. Robbins, assistant general manager, 
is a graduate of the University of Michi- 
van, class of 1896, having taken the elec- 
trical engineering course. Immediately 
after his graduation he entered the organi- 
zation of the Western Electric Company, 
of Chicago, Ill., having served in almost 
every capacity from salesman to superin- 
tendent of construction. He also served 
two years on the manufacturing committee 
of the Western Electric Company, leaving 
that company in July, 1906, to associate 
himself with the Wagner company, with 
headquarters in the main office at St. 
Louis. 

W. S. Thomas, treasurer, is a graduate 
of the Illinois State University, having 
had fourteen years’ experience as the man- 
ager and financial head of one of the larg- 
est wholesale coffee establishments in the 
West. Mr. Thomas’s connection with the 
Wagner company dates from December, 
1907. 

A. H. Timmerman, chief engineer, is a 
graduate of the College of the City of New 
York. B.S. in 1891, afterwards graduat- 
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ing from Cornell University, M.E., in 
electrical engineering in 1892, taking de- 
gree of M.M.E. in 1892. Mr. Timmerman 
was instructor of physics and electrical 
engineering in 1893-94 in the Washington 
University of St. Louis, and was professor 
of physics and electrical engincering in the 
School of Mines and Metallurgy, Univer- 
sity of Missouri, Rolla, Mo., from 1894 to 
1899. In 1899 Mr. Timmerman entered 
the organization of the Wagner company 
as clectrical engineer, being made assist- 
ant superintendent in 1900, and super- 
intendent in 1902. Mr. Timmerman suc- 
ceeded to the position of chief engineer in 
1908. 

C. B. Lord, superintendent, was asso- 
ciated for seven vears with the General 
Klectric Company as general foreman of 
the train-control department and test de- 
partment. After leaving the General Elce- 
tric Company, he served as assistant super- 
intendent with the Victor Talking Ma- 
chine Company, of Camden, N. J., asso- 
ciating himself with the Wagner company, 
December, 1906. 

V. W. Bergenthal, assistant manager 
of sales, is a graduate of the University of 
Wisconsin, 1897, B.S.E., having taken a 
post-graduate course in 1898 with a de- 
erce of EE. Mr. Bergenthal was a-so- 
ciated with the Stanlev-G. T. Electric 
Manufacturing Company for five years, 
in the engineering testing departinent, 
trouble department, and later as designing 
transformer engineer. Mr. Bergenthal 
was located with the Stanley company 
as Western sales engineer, with head- 
quarters at the Chicago office, and later 
was made assistant manager of the 
Chicago office of this company. In the 
fall of 1903, Mr. Bergenthal associated 
himself with the American Automatic 
Switch and Signal Company, leaving that 
company to associate himself with the 


Wagner company in November, 1904. 
—____<-@—<—__—__ 


Complimentary Dinner to 
Thomas F. Mullaney. 

A few of the most intimate friends of 
Thomas F. Mullaney assembled at the 
Engineers’ Club in New York on Wednes- 
day evening, May 6, and gave him a com- 
plimentary dinner. Mr. Mullaney has 
just severed the business ties of more than 
twenty vears with the General Electric 
Company to take the position of chief 
engineer of the Third Avenue Railroad 
of New York city. In the early days of 
the electrical business he was connected 
with the Thomson-Houston Electric Com- 
pany, and later with the General Electric 
Company. From almost the first of his 
engineering career he has stood pre-emi- 
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nent among construction and operating 
electrical engineers. 

Probably no other engincer has had 
responsible charge of so many large and 
important installations in the electrical 
field as has Mr. Mullaney. For many 
vears his work has been confined to New 
York city, where the largest installations 
of electrical machinery have been made 
under his direction. His other great suc- 
cesses in former years were at Chicago, 
St. Louis and Boston. His work in con- 
neciion with the construction and opera- 
tion of the early underground railway 
conduit systems was epoch-making in 
that most important’ phase of electrical 
and railroad development. 

William J. Clark, of the General Elec- 
tric Company, acted as toastmaster of the 
dinner, and in a most felicitous speech 
presented Mr. Mullaney with a handsome 
watch, chain and charm on behalf of his 
old associates in the General Electric 
Company. Mr. Mullaney’s appreciation 
of this testimonial from his friends was 
gracefully expressed in a speech of thanks 
for such touching assurances of high re- 
gard, friendship and good wishes for the 
future. 

The dinner was enlivened by many in- 
formal addresses, some of the most nota- 
hle being those of Messrs. Maher, Lich, 
Katte, Hirt, Doyle and Armstrong. 

Among the guests were Edward A. 
Maher, general manager Third Avenue 
Railroad; Jolin W. Lieb, gencral manager 
New York Edison Company; Edwin B. 
Katte, chief engineer electrical depart- 
ment New York Central Railroad; M. G. 
Starrett, consulting engineer New York 
City Railway Company; Louis Hirt, en- 
gineer Mexican Tramways and other for- 
cign properties; J. S. Doyle, superin- 
tendent equipment Interborough Rapid 
Transit Company; J. R. C. Armstrong, 
electrical engineer New York City Rail- 
wav; W. H. Sawyer, of Ford, Bacon & 
Davis; Alex. McIver, superintendent 
equipment New York City Railway; J. S. 
McWhirter, superintendent equipment 
Third Avenue Railroad. 

Among those present from the General 
Electric Company were Hinsdill Parsons, 
vice-president; W. J. Clark, manager 
heavy traction department; W. B. Potter, 
chief engineer traction and railway de- 
partments; W. L. R. Emmet, engineer 
lighting department; T. Beran, manager 
New York office; J. J. Mahony, New 
York, and A. L. Rohrer, of Schenectady. 

Mr. Mullaney has a host of friends 
throughout the world, whose good wishes 
go with him in asstmingchisynew duties 
and responsibilities. 


786 


Construction of Rheostats. | 

This article, dealing with the construc- 
tion of rheostats, describes a water rheo- 
stat which, it is said, is free from the ob- 
jections frequently attached to this type. 
These devices, after a short use, are apt 
to become leaky, and thus not only are 
dirty but unsafe. In this there is no hole 
in the side or base of the containing 
vessel, The Jeading-in wire for the lower 
electrode is carried down within the walls 
of the vessel. This electrode is a trun- 
cated cone over which the upper electrode, 
which is similar in shape, fits when it is 
lowered completely to the bottom. The 
whole device is placed on an insulating 
tray containing oil, and this prevents cor- 
rosion and electrolytic action. —A bstracted 
from the Electrical Engineer (London), 
April 24. 

< 
The Purchase of Coal on a Scientific 
Basis. 

Fuel-users, as a class, are not scientific 
in their manner of purchasing coal, says 
J. B. C. Kershaw, and the methods which 
satisfied the manufacturers of the last 
generation are still in general use to-day. 
No other raw material of equal importance 
to the economic conduct of our industries 
is purchased with such an absence of ef- 
fective means for checking the quality of 
the supplies. The usual method of select- 
ing coal is also open to criticism, while 
the means taken to insure that deliveries 
of the selected coal shall be up to the 
standard of the sample car are ludicrously. 
inefficient. It is not sufficient in purchas- 
ing coal to order several sample carloads 
from different dealers and burn these un- 
der the boilers and note the results. These 
samples may have been subjected to very 
different conditions as regards weather. 
The eonditions in the boiler room may 
change and the results thus obtained not 
be any true indication of the respective 
valnes of the different supplies. Every 
one who has conducted boiler tests is 
familiar with the variations which may 
occur and which will yield different re- 
sults. Further, the methods used for 
checking the quality of the deliveries un- 
der the contract with the dealer are also 
hopelessly inadequate. The method offered 
as a substitute for these lacks in practices 
is simply that used for testing and con- 


trolling the supplies of other raw mate- 
rials, namely, chemical and laboratory 
tests carried out by chemists who have had 
experience in this class of work. In these 
tests it is usual to heat the sample to a 
certain temperature, about 230 degrees 
Fahrenheit, so as to dry off the moisture. 
It is then raised to a red heat in a closed 
crucible so as to drive off the hydrogen 
gases and sulphur. It is then heated with 
access of air so as to burn the remaining 
carbon, leaving the ash. This gives the 
moisture, the volatile contents, the fixed 
carbon, and the ash. It is also desirable, 
when convenient, to check the results ob- 
tained in this way by calorimeter tests. 
When such tests are made, it is a compara- 
tively simple matter to determine which 
is the best or cheapest of a number of 
different fuels, and when this has been 
done it is also a simple matter to check 
the daily, or weekly, supply and penalize 
the seller when this does not come up to 
the contract. On the other hand, when 
the fuel is of a better grade, the seller 
will get the advantage of this, as well as 
the purchaser. The author closes by call- 
ing attention to the justice of this method, 
in which the consumer pays for the heat 
he obtains, and the deliverer is protected 
from unfair competition.—Abstracted 
from Cassier’s Magazine (New York), 
May. 
<e 

Measurement of Riumination. 

An investigation has been made by K. 
Edgecumbe to determine whether the hori- 
zontal illumination forms the best cri- 
terion for outdoor lighting, as is generally 
held. Measurements were made by means 
of a portable photometer with a horizontal 
sereen. The results show that with a good 
sereen the agreement with the cosine law, 
even at the very smallest. angles, is well 
within experimental error. Jt is also 
sought at the same time to determine how 
nearly the lighting of a street could be 
regarded as emanating from a point, or 
in other words, whether it was safe to cal- 
culate the horizontal illumination from a 
measurement of direct illumination. Tt 
was found that the calculated illumina- 
tions were not very different from that ob- 
served in open parks, except at large 
angles. But on streets, owing to the re- 
flection from buildings, ete., the diver- 
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gence is so great as to render it almost 
imperative to measure the horizontal 
illumination direct, rather than to attempt 
to determine it from candle-power or 
direct illumination measurements.—Ab- 
stracted from the Electrical Review (Lon- 
don), April 24. 


Ionium, a New Radioactive Element. 

From time to time notes have been pub- 
lished suggesting the existence of a new 
radioactive element intermediate between 
uranium and radium. One of the first in- 
vestigators to call attention to this matter 
was B. B. Boltwood, who here gives a 
summary of the previous references to 
this material and the results of the latest 
attempts to separate it and determine its 
peculiarities. Actinium was identified in 
1899, and shortly after that references 
were made to another material which ap- 
parently differed from those already iden- 
tified, but the investigations were not suf- 
ficiently definite to make certain whether 
the observer had not obtained a quantity 
of the radioactive material already known. 
The fact, however, that there is a definite 
and constant proportion between the quan- 
tities of uranium and radium in minerals, 
which can only be explained by the as- 
sumption that radium is a disintegration 
product of uranium, coupled with the fur- 
ther fact that attempts to observe the 
growth of radium directly from purified 
uranium were unsuccessful, led to the con- 
clusion that there must be some inter- 
mediate stage represented by another ma- 
terial which possibly was the same that 
had been observed but not identified. The 
author, therefore, made a systematic 
search for this intermediate product, em- 
ploying for this purpose various minerals 
which were treated to extract the radium 
and actinium and other known radioac- 
tive substances. Six solutions were ob- 
tained, the activity of which was studied 
in various ways. The result of this in- 
vestigation seems to be the identification 
of this intermediate product which has 
been called “ionium.” This gives rise to 
alpha and beta rays, both of which have 
slight penetrating power. The activity 18 
about seventy-five per cent of that of ra- 
dium, and the half-value period, or the 
time required for half of a given qusn- 
tity td be. transformed into radium, is al 
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least twenty-five years. A sufficient quan- 
tity of the material was not secured to 
determine its chemical properties, but it 
is evidently similar to thorium.—Ab- 
stracted from the American Journal of 
Science (New sa May. 


Compensation of Pressure Variations 
on Alternate - Current Networks 
Supplying Motors. 

The system of alternate-current pressure 
regulation, which is described here by A. 
Heyland, is based upon a principle de- 
pending on the operation of one or more 
motors connected to the system. A simple 
application may consist of an induction 
motor driven from the system, which is 
started by means of a rheostat in the sec- 
ondary circuit. When such a motor starts 
with a large torque, the current is a maxi- 
mum at the start and diminishes until the 
rheostat is short-circuited. Moreover, the 
voltage drop in this network, caused by 
this motor, will be a maximum at starting 
and will decrease for normal working. It 
is, therefore, easy to couple together the 
starting resistance of the induction motor 
with the field rheostat of a synchronous 
motor connected to the same circuit, so 
that the two resistances will be varied in- 
versely and the increased excitation of 
the synchronous machine will react upon 
the generator so as ta compensate for the 
increased load due to the starting of the 
induction motor, and thus prevent the 
drop in voltage which would otherwise 
take place. Instead of connecting the re- 
sistances mechanically, these connections 
may be made in any other way, and the re- 
sistance in the field circuit of the syn- 
chronous machine may be regulated by a 
change in the speed of the induction motor 
or any property which is dependent upon 
the operation of this motor. Another appli- 
cation of this principle may be made by 
means of a motor generator, the object of 
Which is to obtain economy in starting and 
regulation. In this case the alternating 
current motor is connected to the system 
and mechanically coupled to the direct- 
current generator which supplies the 
driving motor. The regulating resistances 
of the several machines may be grouped in 
Various ways so as to compensate auto- 
matically for the voltage drop due to 
changes in load. An arrangement of this 
kind will be found suitable for use in 
installations where a high rate of accel- 
eration, combined with a large torque, is 
required; that is to say, for motors for 
winding, haulage and other similar work, 
or in places where the load varies greatly, 
as in rolling mills. In such cases motor- 
generators are essential for another rea- 
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son besides that of economical speed regu- 
lation, that is for compensating the effects 


of sudden temporary loads on_ the 
drop of pressure at the generating 
station, and its effects on other 


motors connected to the network. It 
is not sufficient merely to insert such a 
set in the motor circuit because the volt- 
age-drop in the primary is not avoided at 
the time of sudden loads. The practice 
up to the present time has been to add a 
flywheel to the motor-generator set of suf- 
ficient dimensions to suppress these fluc- 
tuations in voltage and to take up the 
sudden loads. This use of a flywheel is 
somewhat inconvenient. The primary 
machine of the transformer group should 
be an induction motor whose speed may he 
regulated by the loss in the secondary re- 
sistance, giving a greater or less slip. On 
the other hand the flywheel should be of 
sufficient size so as not to reduce the 
efficiency of the group too much. This 
adds to the complication of this type of 
insulation and makes it difficult to start 
and stop the transforming group. In the 
system Just proposed, the flywheel of this 
group may be entirely avoided if desired, 
or may be considerably smaller, since there 
is not the same need to smooth out the 
load so uniformly if the system itself auto- 
matically compensates for voltage changes. 
It may even be arranged to overcompen- 
sate so as to increase the voltage with the 
load, and the power factor may be kept 
high. The author then describes a num- 
ber of groupings of machines in which 
this principle is utilized. These may he 
applied singly or simultaneously. All of 
these applications are characterized by 
the fact that the regulation of the alter- 
nating-current voltage is directly depend- 
ent upon the operation of one or more 
motors connected to the network.—Ahb- 
stracted from the Electrician (London), 
April 24. 
< 
The Variation of Apparent Capacity 
of a Condenser with the Time of 
Discharge and the Variation of 
Capacity with Frequency in the 
Alternating - Current Measure- 
ments. 

It has been known that the impedance 
offered bv a condenser to the passage of 
an alternating current depends upon the 
frequency of the current. The capacity is 
larger for low frequencies than for high. 
The amount of this variation is not gener- 
ally known. B. V. Hill has investigated 
this question, using for this purpose a 
number of mica and paper condensers of 
one and two microfarads’ capacity. The 
measurements were made first by means 
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of a ballistic galvanometer, and then with 
alternating currents of various fre- 
quencies. A special charging and dis- 
charging key was arranged, enabling set- 
tings to be made of one-six thousandth of 
a second. Using this key and the ballistic 
galvanometer, it was found that the mica 
condenser gave a discharge curve agree- 
ing closely with the theoretical, assuming 
that the true capacity of this condenser 
was that given, one microfarad. One of 
the paper condensers, also, gave tolerably 
good discharge curves, although the ab- 
sorption was very evident, but it was 
found that a galvanometer with a period 
of at least five seconds should be used 
even with the mica condenser, if the com- 
plete charge is to be liberated. The paper 
condenser just referred to was what is 
known as a “hard condenser,” that is to 
say, one in which the sheets had been 
pressed together strongly. A second, or 
medium, condenser showed a greater abh- 
sorption, while a soft condenser parted 
with only about half of its charge at the 
end of one-hundredth of a second, and 
was found to continue discharging for two 
minutes or more. For determining the 
capacity of the condensers by. means of 
alternating currents it seemed best to com- 
pare their impedance with that caused by 
a known inductance. The coil used was 
a standard wound on marble. With this 
the effect of frequency upon the resistance 
of inductance, up to 3,000 cycles, was too 
to be taken into account. The 
method emploved was a modification of 
Anderson’s method. The high frequencies 
were used in order to make the results ap- 
plicable to telephone service. A small in- 
ductor alternator was employed for fur- 
nishing this current. No account was 
taken of the wave-form developed in this 
machine. It was found that the mica 
condenser and the hard paper condensers 
increased very slightly in capacity between 
sixteen and 125 eycles. The soft paper 
condensers fall off regularly in capacity 
up to the highest frequencies tried, the 
worst of these decreasing 2.55 per cent, an 
amount too small to be considered in tele- 


phone work. By comparing the two 
methods it would seem that a poor con- 
denser, measured by the ballistic method 
and = discharging in one-hundredth of 
a second, showed a capacity of only thirty- 
seven per cent of that obtained when al- 
lowed to discharge for the whole quarter 
period of the galvanometer. When tested 
with an alternating current in which the 
complete period of change was only .00008 
second, the capacity was still eighty per 
cent of that obtained by the ballistic 
method with the complete quarter period 
of the galvanometer.—A bstracted from the 
Physical (Review. ( Lancaster), May. 
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Boosting Electricity in the 
Mahoning and Shenango 
Valley District. 

In the district included in the Ma- 
honing and Shenango valleys there are 
three cities—Youngstown, Ohio, and 
Sharon and New Castle, Pa., having a 
combined population of about 150,000 pco- 
ple, which considerable community is 
served by the Mahoning & Shenango Rail- 
way and Light Compar v. 

The commercial activity of this great 
company has been considerably accelerated 
since the consolidation effected several 
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very excellent moral effect on the custom- 
ers of the company and the public gener- 
ally who reccive the bulletins. Thirty- 
five hundred copies of the bulletin are 
mailed direct each month to a carefully 
compiled list of good customers and pros- 
pects in the three cities before men- 
tioned. 

As a supplement to this bulletin work, 
specialized advertising, consisting of at- 
tractive cards, folders. facsimile type- 
written letters, booklets, novelties, ete., is 
sent cach month to a selected list of power, 
sign and commercial lighting prospects, 
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Reinforcing the advertising, excellent 
soliciting work is being done, and it is 
proposed to still further increase the effect- 
iveness of this work as time goes on. 

The solicitors and new-business depart- 
ment hold regular meetings to discuss wavs 
and means of getting more business, thus 
carrying into practical effect the well- 
known truth that “two heads are better 
than one.” At these meetings sales are 


demonstrated by the various solicitors, one 
man taking the part of the prospective 
purchaser, and others mecting his objec- 
tions with selling arguments, ete. 


Showing several pages of the April issue of “The Valley Illuminator," the monthly bulletin issued conjointly by the Youngstown, 


months ago and, under the influence of 
aggressive management and enterprise, 
good headway is being made in increasing 
the use of electricity for lighting, heatin; 
and power purposes. 

This company employs, as the basis of 
its direct-by-mail campaign, a very excel- 
lent monthly bulletin, prepared and edited 
with a view to the local situation through- 
out. In each number are shown illustra- 
tions and articles regarding notable elec- 
tric-lighting installations hy the enterpris- 
ing merchants of the three cities, and 
from time to time appear editorial talks 
whieh are certainly framed up to have a 


New Castle and Sharon companies. 


thus forming a very complete and care- 
fully worked-out direct campaign for 
these special classes of business, who also 
receive the bulletin. 

One excellent feature in one of the recent 
issues of the bulletin is the offer to supply 
free “For Rent” cards, the wording on 
which is as follows: “If you have a house 
to rent or sell that is wired for electricity, 
call at our office and get one of our new 
cards to tack on your house.” On the 
card is the wording: “For Rent, lighted 
by electricity, the modern way. Apply 
.’ Here space is left for the im- 
sertion of the owner's name and address. 


A very energetic campaign is being 
made at the present time to increase the 
installation and revenue from sign busi- 
ness, with excellent results. Youngstown 
is fast becoming known as a particularly 
strong sign town. 

A recent campaign of newspaper ad- 
vertising which was conducted in the 
Sharon newspapers was effective in ward- 
ing off threatened competition, and the 
reproduction of two or three of the talks 
of this series, which were especially pre- 
pared and published in the papers over the 
signature of the gencral manager of the 
company, RY Montgomery, will be of un- 
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doubted interest to other managers who 
may be confronted with similar problems. 
This series of talks, of which we can re- 
produce only a few, told in a very sim- 
ple, understandable and concise way some 
of the reasons why the public had been 
kept ignorant of many facts about elec- 
tricity which electric light companies 
would like to have told them. It was 
pointed out, in the very first advertise- 
ment, how exceedingly sudden the. growth 
of the electrical industry had been, and 
how the men engaged in it had had no 
time to keep the public informed as it 
should have been. Subsequent talks 
gave very clear ideas as to how electricity 
was generated, how it had to be made as 
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lighting and power has been learned and 
applied during one short quarter of a 
century. 

And Tuar means that the men who have 
been engaged in the electric lighting busi- 
ness have had to hustle to keep up with the 
constant changes and new discoveries and 
betterments which have crowded, one upon 
the other, during the twenty-five years. 

And THAT means that vou—the public— 
have not been made acquainted, as you 
should have been, with the facts about elec- 


‘tricity and the difficulties attending its 


manufacture and sale. 

And THAT, again, means THAT rou—being 
left “in the dark” as to these facts and diff- 
culties—have jumped to some very wrong 
conclusions in regard to these matters—con- 
clusions unfair to the men who have engaged 
in the electric lighting business and who 
have been honestly trying (in spite of what 
you may think to the contrary) to serve you 
well and to give you a “square deal.” 

We are frank to admit that we are some- 
what to blame for not having kept you better 
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called for, and how sufficient generating 
capacity had to be maintained all the year 
around, in order to supply the peak load 
at the holiday season, and at other periods 
of increased demand. 


SHENANGO VALLEY ELECTRIC Ligit COMPANY, 
63 West State Street, Sharon, Pa. 


ELECTRIC LETTER NO. 1. 


About twenty-five years ago half Cleve- 
land turned out to see the very first arc 
light and many of the people brought with 
them pieces of smoked glass to look through 
so that their eyesight wouldn’t be injured. 

Only twenty-five years ago, mind you! 

Do you realize what that means? 

Well!—it means that all we know about 
electricity for commercial and domestic 


informed, but—the fact is—we 
MAVEN'T HAD THE TIME. 

Aa we have said—it has kept us hustling 
to keep up with the march of electrical 
progress; we have had to concentrate all 
our energies on that. 

nur—we're going to try to make up for 
this unintentional neglect and tell you some 
of these things we ought to have told you 
long ago. 

To-morrow another of these letters will 
appear in this space—will you extend us the 
courtesy of reading it carefully? 


E. Monrcomery, General Manager. 


SIMPLY 


SHENANGO VALLEY E.ecrric LIGHT COMPANY, 
63 West State Street, Sharon, Pa. 
ELECTRIC LETTER NO, 3. 

Did vou ever hear of the city girl visiting 
in the country who said—when she saw a 
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plate of honey on the table—“Ah! I see you 
keep a bee!” 

Now, that’s just about as much idea as 
a great many otherwise well-informed people 
have as to how electricity is made. 

They know we have a plant somewhere 
and they suppose we grind out a lot of elec- 
tricity and run it into a tank and then when- 
ever somebody in Sharon, South Sharon or 
Sharpsville wants some light we merely 
turn a switch and let a little electricity 
trickle out of the tank—just like so much 
water or molasses, 

Now—if this were only so—about ninety- 
nine per cent of the electric light man’s 
troubles would disappear forever. 

But it isn’t—more’s the pity! 

The fact is that electricity is one of those 
subtle, elusive things that you have to make 
AT THE VERY MOMENT IT I8 WANTED—Other- 
wise it’s no good. 

So—when people talk in that glib way 
about being able to make or sell electric 
current for scarcely anything per kilowatt- 
hour they are grossly misinformed, and are 
fooling themselves badly if they really be- 
lieve this to be so. 

Because—the only way in which such a 
statement could be true at all, would be if 
every one on the system burned every light 
he had twenty-four hours a day. 

And who’d want to do that? 

And where'd the economy be? 

You might better pay twelve cents a kilo- 
watt-hour for as many lights as you po 
want to use at the time you want to use 
them than to contract to pay some absurdly 
inadequate sum per kilowatt-hour on the 
condition that you must burn ALL your 
LIGHTS ALL THE TIME. | 

This space in the next issue of this paper 
will be devoted to a little straight talk, a 
subject which we are very anxious to have 
every one know about—we ask you to give 
these statements your consideration. 


R. Montrcomery, General Manager. 


SHENANGO VALLEY ELECTRIC LIGHT COMPANY, 
63 West State Street, Sharon, Pa. 


_ ELECTRIC LETTER NO. 4. 


If you want to hire a horse and buggy on 
a fine Sunday afternoon, it's going to cost 
you more than at any other time in the 
week for the same service. 

And—you know why—it’s because that is 
just when every one WANTS TO RIDE. 

Well'—one of the most frequent causes 
for otherwise reasonable people having ac- 
quired this habit of criticizing the lighting 
company is because we have felt it to be 
compulsory to ask more for current sold to 
certain classes of customers than we do 
from others, because the customers will, 
we know, call on our facilities JUST AT THE 
TIME WHEN EVERYBODY WANTS TO USE LIGHT. 

We call this out ‘“peak'’—and, business 
which has a tendency to bunch itself close 
around our “peak” is, naturally, not as de- 
sirable from our point of view as business 
that is more likely to spread itself evenly 
over a much longer period of the day and 
night. 

Do you see the point? 

If we had the electricity in tanks or done 
up in parcels it wouldn’t make any differ- 
ence. 

But—we have to make it AS IT’S CALLED 
ror and that means that we've got to have 
ENOUGH men, ENOUGH engines, ENOUGH 
boilers, ENoUGH transformers, ENOUGH coal, 
ENOUGH of everything, in fact, to make 
ENOUGH electricity for the largest possible 
call that may be made on us at any time 
of the year even if that call only lasted for 
a few hours. 

It scarcely ever happens—perhaps never 
—that every lamp and motor and current- 
consuming device in Sharon, South Sharon 
and Sharpsville is turned on at the same 
time—but it mianmt happen—and we've got 
to be “there with the gooda” in case it did. 

Now—we're not.looking for any sympathy 
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—just explaining a few 
thin 
should have told you long a ea 


Hope you're readin the 
8 
Another one to-morro s e statements. 


R. MonTGOoMERY, General Manager. 


Toward the end of the series of talks 
the new two-rate system, based on the 
Wright principle, was explained in a sim- 
ple, matter-of-fact way, and the series end- 
ed with one or two talks tending to show 
that the Mahoning and Shenango Railway 
and Light Company is in business to serve 
the community faithfully. 


SHENANGO VALLEY ELECTRIC LIGHT COMPANY, 
63 West State Street, Sharon, Pa. 


ELECTRIC LETTER NO. 7. 


“What is this two-rate system the electric 
light company is making for lighting?” 

There are two rates, twelve cents per unit 
and five and one-half cents per unit (a unit 
is 1,000 watts or one kilowatt-hour). 

Now—here’s the idea—after having burned 
your lights for an average one hour and 
twenty minutes each day at the twelve-cent 
rate YOU WILL ONLY HAVE TO Pay five and 
one-half cents per unit for all further current 
you use during the month. 

Read that over again! 

Read it aLoup! 

Under this system you, of course, pay only 
for the actual current used as shown by 

: r. 

a: claim this rate to be fair to all. 

It represents THE RESULT of THE BEST 
THOUGHT Of THE BEST MINDS İn the electrical 
P Do rou think you, or any one NOT IN THE 
ELECTRICAL BUSINESS, could make a fairer 
E is it fair?” 
Bae it permits every customer, large 


small, 
ae burned his lamps forty 
mona MER, MIND YOU 
; CUSTOMER, i 
We have already been very much pleased 
in the way in which our customers in 
Sharon, South Sharon and Sharpesville have 
taken to this plan, and we believe this very 
frank statement we have made will con- 
vince you of our ee an, earnest de- 
ve you a “square . 
eede we will try and make plain to 
vou another cause, which, in our opinion, 
has contributed to your inclination to 
criticize some of our methoda. Will you 
kindly read it carefully? 
R. Montoomery, General Manager. 


hours each 


SHENANGO VALLEY ELECTRIC LIGHT CoMPANY, 
63 West State Street, Sharon, Pa. 


ELECTRIC LETTER NO. 12. 


What are you doing to help boost Chicago? 
“Well—that’s a funny question to start 
with,” says some one. 
oF Why should Sharon, South Sharon and 
Sharpsville people help to boost Chicago? 

Let’s tell you a little story: A lady who 
had the bad habit of buying goods by mail 
from Chicago called on a local merchant and 
asked him to subscribe toward some chari- 
table cause. 

He said he would gladly do so, provided he 
might place two other names after his own 
in the subscription book. 

The lady was quite willing—so he wrote 
his own name for $5 and then put down: 


Montgomery, Ward & Co., Chicago... .$00.00 
Sears, Roebuck & Co., Chicago......... 00.00 


You see the point? 

Now—we are “OF THE VALLEY AND FOR THE 
VALLEY” and everything we can do to in- 
fluence you to keep your trade at home 
with our own merchants we ARE GOING TO DO. 

Nothing surprising in it—either. 

Its no more than right. 

These same merchants are using our elec- 
tric light in their stores and signs and win- 


to enjoy the low rate after he © 
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dows—they are helping to make your streets 
Eee and cheerier and safer after night- 
all. 


They deserve the best support of all of us. 
Our ambition—as a company—is to see 
Sharon a really, truly “electric city” and 
roe going to do all in our power to make 

80. 

Let’s ALL “boost for Sharon”—the electric 
city—let’s ALL spend our money in Sharon 
and not go chasing off to Pittsburg and 
Cleveland to buy goods every chance we get. 

Don’t let’s just TALK about “loyalty”’—let’s 
be loyal—and we ask you to feel that wr 
are “one of you” and that we want to get 
along with you just like one of the family. 

R. MontTcoMery, General Manager. 


While there was nothing, as we have 
said, extraordinary about these talks from 
a literary or “college-professor” point of 
view, still, they possessed the merit of be- 
ing, as we have said, understandable by 
the common people, and that, after all, is 
an exceedingly important thing to remem- 
her in our advertising. 


That the entire central station fraternity 
holds a broader view of advertising than it 
did a year ago is a proposition which can 
not be denied successfully. When this 
sweeping movement for the modernizing 
of the merchandizing of electricity was in- 


“For Rent“ card ‘supplied to home-owners, 
real estate agents, nee of charge by the 


Mahoning & Shenango Railway and Light Com- 


pany. 
augurated, three years ago, it was to be ex- 


pected that, before a really high standard 
of appreciation of advertising means and 
purposes was attained, there would be 
many narrow and prejudiced views ac- 
quired: by the fraternity. 

You will notice, if you look back over 
the past three or four years, many illus- 
trations of wrong conclusions being ar- 
rived at because of success in one individ- 
ual case or failure in another individual 
case. Men were looking at things with 
too microscopic an eye. 

To-day the tone has been raised. Cen- 
tral station men have a better understand- 
ing of the broad scope of advertising, and, 
furthermore, realize that advertising has 
its proper place and sphere, and, far from 
being “the whole ball of wax,” is but one 
of the important cogs in the machinery of 
a well-conducted commercial department 
for a lighting company. 


e 
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ANNUAL CONVENTION OF THE 
NEBRASKA ELECTRICAL 
ASSOCIATION. 


OMAHA, NEB., MAY 6 AND 7. 


The Nebraska Electrical Association, 
which held its state convention at the 
Auditorium, Omaha, Wednesday and 
Thursday, May 6 and 7, in conjunction 
with the First Electrical Show of Omaha, 
went on record as favoring state inspec- 
tion of wiring systems and the admission 
to its membership of managers of munic- 
ipal electric plants. This latter proposi- 
tion is one that has been long debated in 
the association, and there was still some 
opposition at the last, though not suff- 
cient to defeat the proposition. The con- 
vention, which was remarkable in many 
ways, adjourned Thursday evening after 
the election of these officers: 

President, E. A. Bullock, Norfolk, Neb. 

Vice-President, S. J. Duncan, Kearney. 
Neb. 

Secretary, William Bradford, Lincoln, 
Neb. 

Treasurer, L. J. Schwingel, Holdrege, 
Neb. 

Executive Committee—T. H. Fritts, 
Grand Island; B. P. Egan, Nebraska 
City; J. M. Roberts, York, Neb. 

Selecting the place for holding the next 
annual convention was left to the execu- 
tive committee, and the convention sig- 
nified its preference of Omaha. 

The convention was the largest attend- 
ed in the history of the organization. The 
unusual interest was quickened, partially 
at least, by the fact that the First Ele- 
trical Show of Omaha was in progress all 
week at the Auditorium, a building splen- 
didly equipped and adapted for the show, 
whose natural seating capacity is 6,500. 

Retiring President T. H. Fritts in his 
annual address started the ball of action 
to rolling when on the first day of the 
convention he came out boldly advocating 
organized opposition to municipal owner- 
ship and state or general inspection of 
electrical plants and wiring. He asked 
that a standing committee be appointed to 
aid members who may have the municipal- 
ownership agitation to combat, and his 
recommendation received favorable con- 
sideration. On the subject of municipal 
plants President Fritts said: 

“The belief seems to be popular that 
municipalities can manage electric light- 
ing plants better than can private cor 
porations. This we know is not true. 
But under the system of accounting 1N 
most of our cities it is at times many 
vears before-they learn, the true condi- 
fion óf ‘affairs and realize that their cost 
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of operation and maintenance ìs not 
clearly brought out to them. It is not 
unusual for the municipal lighting plant 
to be connected with and operated in con- 
junction with the water-works system, and 
in the segregation of charges against the 
plants too frequently the lighting plant 
is relieved of its true proportion of ex- 
penditures and made to show an earning 
which in reality does not exist. With the 
item of cost of plant and depreciation, loss 
of taxes also should be considered in esti- 
mating the cost of production, and not 
until we have strict accounting by the 
cities can we hope to combat the dangers 
always before us of the cities owning the 
plants.” 

On the matter of inspection he said: 

“We are soon to be confronted with the 
proposition of wiring inspection. It is 
only too true that fires of unknown origin 
oftentimes are charged to improper wir- 
ing. This should not be, and the insur- 
ance interests of the country have awak- 
ened to the fact and are very much alive 
to the necessity for more rigid inspection. 
We must take notice and submit to in- 
spections, both for the interests of the 
public and ourselves. I believe state or 
general inspection, with the expense di- 
vided between the insurance companies 
and the public, would be better than local 
inspection.” | 

The sentiments expressed by President 
Fritts met with the most emphatic ap- 
proval and were echoed in addresses that 
followed. E. A. Bullock, of Norfolk, the 
newly elected president, gave assurance 
that the policies of the Fritts administra- 
tion would be continued in his adminis- 
tration. Mr. Bullock, in making his ad- 
dress, which was characterized by some 
strong utterances, faced W. S. Boyd, one 
of the chief representatives of the Ne- 
braska Fire Underwriters’ Association, 
who was seated across the table, and said: 

“Fire insurance companies are makirg 
a big noise about the hazard of electrical 
wiring, but they are not doing anything 
to reduce the moral hazard, when there 
is more danger from overloading policy- 
holders with insurance than there is from 
electricity. Insurance agents actually per- 
suade men to carry more insurance than 
they should carry, and then when there 
Is a fire the adjusters come along and 
pay the losses without investigation to find 
Whether the fire was incendiary or not 
rather than lose the business. 

“I have lived in Norfolk for years. 
There have been a great many fires in 
that city in my time, but I want to tell 
vou that I can count the honest fires on 
the fingers of my hands. 
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“Insurance companies tell inspectors 
they have no backbone and blame the cen- 
tral electric lighting companies for the 
fires. They tell the managers they have 
no backbone—but, speaking of backbone, 
I want to say the insurance companies are 
the ones without it. They pay losses on 
incendiary fires every day, until there is 
a greater danger of a man setting his 
own building on fire with a match and 
jug of gasolene than there is in the elec- 
tric wires starting the fires. The insur- 
ance companies are doing nothing to re- 
duce or prevent the moral hazard.” 

In reply to Mr. Bullock, Mr. Boyd as- 
serted that the state needed a fire marshal 
who would investigate the origin of fires 
and employ police powers to reduce the 
mcral hazard. 

This committee was then appointed to 
take action on the matter of inspection 
and report at the next convention: T. H. 
Fritts, E. J. Sullivan, of Omaha; E. V. 
Capps, of Blair. 

Wednesday night the delegates assem- 
led at the Henshaw Hotel, where an 
elaborate banquet was held. 


— ep 
OMAHA ELECTRICAL SHOW. 


INAUGURAL EXHIBITION MEETS WITH 
GREAT SUCCESS. 


The first annual electrical show to be 
held in Omaha, Neb., opened promptly, at 
seven o’clock on the evening of Monday, 
May 4, in the Auditorium. Notwith- 
standing a downpour of rain, the great 
hall was crowded, and apparently nothing 
could interfere with the enthusiasm of the 
visitors and the loyalty to the Omaha 
enterprises. The hall was beautifully 
decorated with ropes and festoons of 
multi-colored incandescent lamps, and the 
exhibitors vied with one another in render- 
ing their booths especially attractive. 

The Electrical Cottage, which was the 
main display of the Omaha Electric Light 
and Power Company, showed a,very com- 
plete furnishing, and included a recep- 
tion hall, parlor, dining room, kitchen, 
bhathroom, pantry, bedroom and library. 
The Nebraska Electrice Company made a 
fine display of electrical devices, ,inchid- 
ing washing machines, meat choppers, 
coffee grinders, sewing machines and other 
domestic devices. The Omaha Electrical 
Works showed a great variety of motors 
and dynamos, and repair apparatus. , The 
Standard Electrical Company also made 
a fine display. The Westinghouse Elec- 
tric and Manufacturing Company ex- 
hibited miscellaneous devices, including 
engines, generators, motors and air-brakes. 
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The Automatic Lighting Company, of 
Chicago, Ill., showed a line of its special- 
ties, and the Western ‚Electrical Company 
showed a full line of electrical specialties. 
The Gamewell Fire-Alarm and Police 
Telegraph Company made a very extensive 
exhibit. The Crane Company, Chicago, 
111., made an exhibit of power-house steam 
apparatus, and the Lovett Electric Com- 
pany made an exhibit of electrical ma- 
chinery and _ house-cleaning apparatus. 
The Wolfe Electric Company, of Omaha, 
exhibited motors, electric irons, ,storage 
batteries, carriage lamps, motor-driven 


-washers, wringers, fans and other elec- 


trical specialties. s 

One of the very interesting exhibits was 
that of the Nebraska Telephone Company, 
showing a great variety of telephone sets. 
The exhibit of the first telephone directory 
ever issued in Omaha, July 10, 1879, 
when there were but 104 subscribers to 
the system in Omaha, attracted a great 
deal of attention. The exchange which 
is to be used in the new Hotel Loyal, a 
handsome piece of mahogany, was ex- 
hibited. The Independent Telephone 
Company, of Omaha, also made a very 
attractive exhibit of its automatic tele- 
phone apparatus. 

Among the other exhibitors were the 
following: General Electric Company, 
Crouse-Hinds Company, Central Tele- 
phone and Electric Company Fort Wayne 
Electric Works, Adams-Bagnall Electric 
Company, Benjamin Electric Manufactur- 
ing Company, Buckeve Electric Company, 
Economical Electrice Lamp Company. In- 
dependent Arm and Pin Company, Nun- 
vesser Electric Battery Company, Blake 
Signal and Manufacturing Company, the 
Batteries Supply Company, Crescent In- 
sulated Wire and Cable Company, the 
Duplex Metals Company, Federal Elec- 
tric Company, Mathias Klein & Sons, 
National Carbon Company, Sprague Plec- 
trie Company, Handel & Company, 
Ceramite Manufacturing Company, Jolin 
A. Roebling’s Sons Company, H. W. 
Johns-Manville Company, Nernst Lamp 
Company, I. L. Ide Engine Company and 
the Moline Incandescent Lamp Company. 


During the week an excellent vaudeville 
programme was rendered in the theatre 
of the Auditorium. 

On Thursday evening, Mav 7. a rejuve- 
nation of the Sons of Jove was held at 
the Elks clubrooms. ‘The  rejuvena- 
tion was presided over by George W. 
Johnson, president of the Western Elec- 
trical Company, of Omaha, Jovian states- 
man for Nebraska. He was assisted bv 
James A. Campbell, of the National Metal 
Molding Company, Pittsburg; Pa., and 
Edward D. Strickland{ of the Robertson 
Electric Company, Buffalo, N. Y. 
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A New Wireman’s Tool. 

The accompanying illustrations show 
an ingenious device which has been placed 
on the market by the Marshall Electric 
Manufacturing Company, 301 Congress 
street, Boston, Mass. This device com- 
bines in one tool several implements 
which the wireman finds necessary in 
carrying out his work. Where the wire- 
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fraction of the time usually consumed, 
and without any danger of scoring the 
wire. 

The other operation of taking out a 
section of the insulation, where rosettes 
are attached or a branch is made, is also 
accomplished in a small fraction of the 
time heretofore used and without danger 
of damaging the wire. 


Fig. 1.—CoMBINATION WIREMAN’S TOOL. 


man has to do with wires, flexible cord, 
cable, etc., a small side-cutting plier, a 
knife for cutting off insulation, a pair of 
round-nose pliers, and sometimes an an- 
gular-bladed trimming pler have been 
necessary. 

The device illustrated herewith not only 
combines the several tools in one, but it 
renders the workman more efficient and 
makes it possible to do the job with less 
injury to the material involved. For in- 


Fic 2.—STRIPPING THE END OF THE WIRE. 


stance, in stripping an insulating flexible 
cord with a knife, quite frequently a con- 
siderable number of the strands are cut. 
to say nothing of the frequency with 


which the workman himself is injured. ` 


This operation is accomplished by the 
Marshall wireman’s tool instantly with no 
cutting of the strands and without the 
possibility of cutting the fingers. After 
the wire is stripped the end can be looped 
up into a perfect eye to fit a given size 
of screw with certainty and in a small 


The wire-stripper consists of a guide 
hole extending nearly through the handles, 
C, in Fig. 1. This hole ends in a thin cut- 
ter with a small wire clearance hole in the 
centre D, with rounded edges. 

The looping or eye-making device con- 
sists of two rounded studs, A and B (Fig. 
1), on the ends of the jaws. One is 


Fig. 8.—Makino A Cut For STRIPPING A 
SECTION, 


adapted to loop for No. 6 screw, and thie 
other for No. 8. The tool is used for Nos. 
12 and 14 rubber-covered wire, No. 16 
and No. 18 flexible cord, and No. 6 and 
No. 8 screws. The wire to be stripped is 
placed carefully in the guide hole C, and 
the cutters are closed and slightly turned 
at the point to be stripped. If the end 
is to be stripped, the plier is held at right 
angles, with one finger each side of the 
wire end. The pull is then lengthwise off 
the end of the wire, as shown in Fig?'2. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


If a section is to be stripped the strip 
cutter is closed at one end of the section 
to be removed and the plier slightly ro- 
tated. The cutters are then turned the 
other way, making a cut just the width of 
the plier jaw. This is shown in Fig. 3. 
The end of the jaw of the pliers is then 
brought as nearly as possible on the 


Fig. 5.—TuRNING AN EYE ON THE END OF THE 
W IRE. 


diameter of the insulation, closed tight. 
bursting the braid, which is then twisted 
and torn off. This operation is shown 
in Fig. 4. If any of the insulation re- 
mains it will be found to be loose and 
can be removed with the fingers. A little 
practice will enable one to take the insula- 
tion all off clean at one motion. Ifa 


g 


bam 


Fia. 4.—STRIPPING A SECTION WITH THE ENDE 
OF THE PLIER. 


longer section than the width of the plier 
ix to be removed, the operation may be Te- 
peated. 

To loop the end of the barbed wire, the 
wire is caught tight between the studs m 
the plier nose, as shown in Fig. 5. The 
plier is then turned to roll ‘the wire 
around the stud of the desired screw 5126. 
One motion makes a complete and per 
fect eye. A backward motion with the 
jaws réledsed will-straighten the eye t 
Make it-central-with the wire. 


t 
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The “Kearney” Cable Clamp. 


One of the most successful devices used 
in modern line construction is the “Kear- 
ney” cable clamp, illustrations of which 
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consequent waste of cable and electrical 
line losses. 

A comparison of the costs of making 
a right-angle corner with 600,000-circular- 
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The Westinghouse Machine 
Company’s Exports. 

It is gratifying to note the continued 

demand from the Far East for American 
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GETTING OUT OF A TiGHt SQUEEZE IN AN ALLEY BY Ustna ‘“ KEARNEY” CABLE CLAMPS. PoLE OWNED BY THE TOPEKA EDISON 


are shown herewith. The “Kearney” 
clamp is designed to supplant extra joints 
and fastenings necessary in the ordinary 
methods of cable suspension at angles, 
dead ends, ete. Three wrought-steel 
plates with four clamping bolts and one 


COMPANY, TOPEKA, KAN. 


mil cable by the cut-and-splice method 
and the “Kearney” method should prove 
interesting. ‘The figures given are for an 
average case, and can, no doubt, be checked 
up with costs for similar work. 

Cost of making old-style splice, corner 


machinery manufactured at East Pitts- 
burg. 

Japanese industries are particularly 
active in this direction and within a re- 
cent period the Westinghouse Machine 
Company has booked a large number of 


Fig. 1.— An inside corner turu 
with ‘Kearney’ Cable 
Clamps, using * Bridle 
Guys.” 


insulator holding bolt constitute the de- 
vice. The two lower parts of the clamp 
are designed to fit the bare surface of the 
cable, and when the nuts on the four bolts 
Joinigg the two parts are tightened, the 
clamp grips the bare cables so that the 
strain is transmitted through the upper 


Fig. 6.—Showing reverse of 
Fig 5. ing slack in line for future use 

y means of " Kearney `“ 
Clamps. 


plates to the strain insulator and guy wire. 
By the use of two of these clamps, hold- 
ing the cable in both directions. from an 
angle, the curved portion of the cable be- 
tween the two clamps may be made short 
and relieved of all strain. This eliminates. 
of course, the necessity for making ex- 
tensive and cumbersome splices, with their 


Fig. 2. Same as Fig. 1, using 
Straight Guys. 


Fig. 3.—Outside corner turn. 
using *‘ Kearney `“ Clamps 
aod the “ Bridle Guy 

Method.“ 


turn—Cost of waste cable in splice and 
“make-up” (about fourteen feet), at fif- 
teen cents per pound, $5.10; cost of labor, 
$2.50; broken saw blades, 10 cents; solder, 
40 cents; tape, 55 cents; gasolene, 10 
cents; cost of making up into strain in- 
sulators, $1.50; total, $10.25, 


Fig. 4.—Same as Fig. 3, using 
Straight Guy Method. 


Fiz. 5.— Dead-eading Two Cables 
at O. G. Junction Pole by 
Means of two ‘*' Kearney ` 
Clamps. 


orders througlyits Japanese representatives, 
Messrs. Takata & Company, of New York 
and Tokio. 

Three 500-kilowatt Westinghouse tur- 
bines have been shipped to the Im- 


perial Steel Works, Japan, and to the 
Hakkaido Tanko Steamship Company. 


Fig. 7.— Showing method of leav. Fig. 8.—Showing method of reliev- Fig. 9.—Making a right-angle Fig. 10 —Showing Method of Mak. 


ing strain caused by right-angle corner turn where it is not ing KIs Span Taps in a Feeder 
taps by means of ** Kearney” possible or practical to Line by Means of “Kearney” 
Clamps. locate pole on corner Cable Clamps. 


Cost of making corner turn with 
“Kearney” cable clamps—Cost of cable 
clamps (maximum), $3; cost of labor, 50 
cents; cost of tape, 20 cents; actual cost 
with clamps, $3.70. 

These clamps are made by W. N. Mat- 
thews & Brother, 219 North Second street, 
St. Louis, Mo. 


of street. 


The Noble School, Japan, has installed a 
gas-engine producer plant. Four 105- 
horse-power compound engines go to the 


_Tamagawa Electric Company, Japan, and 


to a private isolated plant in China. Other 
equipments have been ordered by the 
Acadia Sugar Refining Company and, the 
Yamada Hospital. 
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New Puall-String Turn-Down 
Lamp. 
_ The Economical Electric Lamp Com- 
pany, 96 Warren street, New York city, 
has placed on the market a new pull- 
string turn-down lamp. This lamp is a 
great convenience, is economical of cur- 
rent and will fit into every application 
where such convenience and desirability 
ate feasible. The lamp is equipped with 


New PULL-STRING Turn-Down LAMP. 


two filaments, and when turned on full 
gives sixteen candle-power. When turned 
down the smaller filament gives one can- 
dle-power, and the pull-string operates 
throughout the entire range, giving full 
candle-power, one candle-power, and 
turning out the lamp. 
oe oe —_ 
New Power Equipment for the 
East Youngstown Mill of 

Youngstown Sheet and 

Tube Company. 

The Youngstown Sheet and Tube Com- 
pany, of Youngstown, Ohio, has lately 
placed a contract with the Allis-Chalmers 
Company, of Milwaukee, Wis., for three 
large motor-generator sels intended for 
operation in connection with two 1,500- 
kilowatt Allis-Chalmers steam turbines 
and generators ordered some time ago. 

The equipment will also include two 
induction-motor exciter sets, a balancer 
and transformers of the oil-filled, self- 
cooled type. The main motor-generator 
sets each comprise 500-kilowatt, 250-volt, 
direct-current generators and 750-horse- 
power, 6,000-volt, twenty-five-cycle mo- 
tors. This addition will give the plant 
electric current for lights, crane opera- 
tion, furnace skip, etc. The added power, 
to provide which practically a new power- 
house was required, was rendered neces- 
sary by the erection of two new blast 
furnaces. 

One of the turbines is designed to oper- 
ate condensing and one non-condensing, 
with steam pressure of 150 pounds per 
square inch. The exhaust from the non- 


condensing turbine is to be utilized for 
heating boiler feed-water in an open-type 
heater. Julian Kennedy, of Pittsburg, 
Pa., acted as consulting engineer. 
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Some Notable Electric Signs. seconds, when the third and fourth 


The accompanying illustrations show a 


number of very handsome signs which 
have recently been installed by the Thomas 
Cusack Company, outdoor advertising ex- 
perts, 500-510 Throop street, Chicago, 
Tl. 

The “Gold Seal” sign is fifty-five feet 
high by forty-two feet wide. There are 
1,572 lamps in the entire sign, The let- 
ters in the words “Gold Seal” are four 
feet high, and in the word “champagne” 
two and one-half feet high. Nine and 
one-half tons of structural steel and 7,500 
feet of wire were used in the construction 
of this sign, and it was lighted with’n 


. fifteen days after work was begun. 


“The Fair” sign facing east has 1,450 
lamps, and is 120 feet long by thirty- 
three feet high. The small letters in this 
sign are three feet high; the initial let- 
ters, “T,? “h” and “F” are twelve feet, 
six inches high, and “e” and “air” are 
nine feet high. Eight tons of structural 
steel were used in this sign, and it was 


switches on the combination flasher close, 
making the sign read “Trade at The Fair, 


1,572 Laurs. Firty-FivE Ferr Hiea ; Forty. 
Two Feet WIDE. 


TRADE _AT 


QUALITY. 
HIGHEST. 


Che fair 


PRICES 
LOWEST. 


State Adams & Dearborn S s 


1,599 Lamps ; E1caty-Two Feet Lone FORTY Feet Hiag. 


lighted within twelve days from the time 
work was commenced. “The Fair” sign 
facing south is eighty feet long by forty 
feet high, and has 1,599 lamps. There 
were eleven tons of structural steel used 
in its construction, and it was lighted 
thirteen days after construction was start- 
ed. The streak of lightning running from 
the top of the sign down into the centre 
is 150 feet long, and is operated by a 
four-foot flasher with four combination 
switches. ‘The streak of lightning first 
strikes down in the centre of the sign and 


lights up the red centres of the words — 


“The Fair.” These words contain about 
370 lamps on a red background. They 
are lighted for about two and one-half to 
three seconds, when the second combina- 
tion switch on the flasher closes, and at 
the same instant the switch operating the 
red lamps goes off. The second switch 
lights 620 white lamps in the same let- 
ters, giving the effect of changing the 
sign from red to white. The white lamps 
are lighted from two and one-half to three 


SOUTH BOUND CARS 
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1,240 Lamps; Forty-Five Feet Hien; THIRTY- 


Two Freer WIDE. 


State, Adams and Dearborn Streets,” all 
in white. This completes the operation 
of the sign, and it goes out and repeats. 

The “Toasted: Corn Flake” sign hes 
1,087 lamps, ds) sixty-two feet long by 
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forty-five feet high, and from the top of 
the sign to the sidewalk measures 150 feet. 
The sign was lighted in fourteen days 
from beginning construction. The flasher 


Y-K Koll 
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and it contains 8,000 feet of wire and six 
tons of iron. 

The Whitney Opera House sign is 
twenty-two feet by thirty-two feet, and 


¢. TOASTED ™.. 
/ CORN FLAKES, 


| Look for this signature i 


GI 


1,087 Lamps ; Stxty-Two Feer Lone ; Forty-Five Feet Hian. 


used on this sign measures ten feet six 
inches oyer all, being the largest flasher 
of this kind ever made. The streak of 
light running from the top of the first 
story of the building up over the entire 
sign and down to the “W” in “W. H. Kel- 
logg? contains 160 four-candle-power 
lamps, and is arranged on forty circuits. 
The script letters in “W. H. Kellogg” 
contain 372 two-candle-power lamps. The 
entire sign is steady-burning, with the 
exception of the signature, which is writ- 


ten out one letter at a time as soon as the 


streak of light gets around to it. The 
letters in the word “toasted” are five feet 
high. In “Corn Flakes” the capitals are 
six feet high and the balance of the let- 
ters five feet high. The words “look for 
this signature” contain three and four- 
foot letters. In the signature, the “W,” 
the “K’s,” the “I’s” and the “g’s” are 
eight-foot letters straight up and down 
and about thirteen feet on the slant. The 
“e” and “o” are four feet high. Twelve 
tons of steel and 16,000 feet of wire were 
used in this sign. | 

The “White City” sign is forty-five feet 
high and about thirty-two feet wide. The 
fountain at the highest point is thirty- 
five feet, and the bowl is twenty-four feet 
across. There are 1,240 lamps used in 
the sign, 740 of which are in the foun- 
tain. To give the effect of water flowing 
continually from the bowl of the foun- 
lain, and spraying out, a flashing machine 
seven feet long, with 172 points, is em- 
ployed. The letters in the words “White 
City” are six-foot and three-foot letters. 
In the words “open May 16” the letters 
are thirty inches high. In the words 
“southbound cars” the letters are twenty 
inches high. The sign was lighted 
twelve days after work on it was started, 


has 1,583 sockets. This sign is used with 
a flasher, and the only parts which stay 
lighted all the time are the border and 
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1,588 Lamps; TwWEenty-Two FEEt WIDE; 
TaIRTY-Two Feet Hien. 
the figures of the boys at the foot of the 
sign. The balance of the sign goes on in 
a cycle, which starts with a flash of light 
at the flower-pot, running up a line of 
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sockets in the middle of the sign to a 
point at the top, where it divides and 
runs to a higher point, where each beam 
bursts and throws out a shower of colored 
streamers. These stay lighted for a few 
moments and then go out, working from 
the top. As the last of these goes out the 
word “Whitney” lights, this being fol- 
lowed by the words “a howling success,” 
which, in turn, are followed by the words 
“three twins,” after which the entire sign 
goes out and the cycle is repeated. 

The electrical portions of all of these 
signs were constructed by the Federal 
Electric Company, the work of installa- 
tion being done by separate contractors. 
They have Federal copper shell clamp 
sockets throughout. 

— 0 
Municipal Lighting Plant of 
the City of Jacksonville, Fla. 

Some years ago the city of Jackson- 
ville, Fla., decided to put in a municipal 
lighting plant to furnish light for both 
municipal and private use, and a plant 
was built in 1895 at a cost of $76,676. 
At that time a corporation had a fran- 
chise for both lighting and traction pur- 
poses, and competed with the city. When 
this company applied for an extension of 
its charter the city granted it, with the 
stipulation that the company pay into the 
city treasury twenty per cent of its gross 
receipts from lighting and power service. 

The lighting plant contains several 
Babcock & Wilcox boilers, two of 500 
horse-power, four of 350 horse-power and 
one of 250 horse-power. The motive 
power was originally reciprocating en- 
gines belted to generators, but this has 
been changed gradually to direct-connect- 
ed steam turbines. At present there is 
one %50-horse-power cross-compound en- 
gine, three 200-kilowatt DeLaval turbines, 
two 500-kilowatt Allis-Chalmers horizon- 
tal turbines and one 500-kilowatt Curtis 
turbine. The contract has been let for 
another 1,500-kilowatt Allis-Chalmers 
turbine and one 300-kilowatt motor-gen- 
erator. ; 

The plant and system have been contin- 


ually extended and have cost about $490,- 
000. The receipts in 1906 from commer- 
cial service was $184,798.24, and from the 
city $38,003.90; miscellaneous, $882.15. 
The expenditures for superintendence and 
office were $8,444.16; power station, $71,- 
407.79; lines and service, $27,182.37 ; 
miscellaneous, $5,930.80. The net profit 
was $110,719.17, or more than. twenty- 
six per cent of the cost. Of this, $60,- 
128.48 was spent on extensions. In the 
last seven years the revenues have in- 
creased nearly eightfold and the operat- 
ing expenses-a little: over_ fourfold. 
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A New Tungsten Diffusing 
Cluster. 

To fill the demand for a large lighting 
unit of approximately the same power as 
the enclosed arc lamp, the General Elec- 
tric Company, Schenectady, N. Y., has 
perfected the tungsten economy diffusing 
cluster. 

The diffuser is designed primarily to 
carry six tungsten lamps suspended in a 
vertical position. Very good results, how- 
ever, can be obtained by the use of either 
tantalum or carbon filament lamps. When 
the latter are used the platform carrying 
the lamps can be readily lowered without 
taking the fixtures apart. This adjust- 
able feature makes the fixture universal 
for all types of incandescent lamps. 


TWRNTY-SIX-INCH TUNGSTEN ‘‘ Economy” 
DIFFUSER, CHAIN SUSPENSION. 


The illustration shows the standard 
twenty-six-inch cluster. The diffuser is 
made of steel, coated with white porcelain 
enamel on the under side and black on the 
top. The supporting reflector is made of 
brass with a nickel finish and carries 
springs to compensate for expansion or 
variation in the size of the globes, The 
casing is finished in streaked oxidized 
copper. 

The thirty-nine-inch or mill-type dif- 
fuser is identically the same as the twen- 
ty-six-inch, except that the diffuser is 
larger, and, instead of being finished in 
porcelain enamel, is coated with white zine 
enamel. For store lighting, the twenty- 
six-inch diffuser is recommended and for 
mill and factory work the thirty-nine-inch 
gives more satisfactory results as regards 
distribution and diffusion. 

It has been found from experience tha! 
the thirty-nine-inch tungsten economy 
diffusing cluster gives excellent results 
for mill lighting when equipped with three 
100-watt tungsten lamps. This permits, 
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for the same energy, somewhat closer 
spacing than are lamps. 

The shade is made of clear glass frosted 
on the inside, and as may be seen from the 
illustration is curved to take the same 
general shape as the lamps. Placing the 
frosting on the inside of the shade gives a 
lower intrinsic brilliancy than is obtained 
by the same grade of frosting placed on 
the lamps, and does not reduce the life 
of the lamps. The six-lobe shade is 
standard for all lamp combinations and 
the curvature of the shade minimizes the 
spotted effect so apparent when part of 
the lamps are extinguished in a fixture 
having a spherical globe. 

By using various combinations of forty, 
sixty and 100-watt lamps, the cluster can 
he made to operate with 120, 180, 240, 
300, 360, 420 and 480 watts. 

pa AE 
Westinghouse Motors in 
Laboratory Service. 

Electricity supplied to a motor that 
can be relied upon is the ideal power for 
driving the apparatus necessary for lab- 
oratory testing. The illustration shows a 
typical application of the Westinghouse 
type “R” direct-current motor to a ma- 
chine of this description. It affords the 
most independent power for the purpose 
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motor fits into the machine se as to re 
quire no more space than if it were not 
present. 

The machine to which this motor is 
connected is an improved torsion testing 
machine for testing one-and-one-half-inch 
round or square specimens of any length 
up to five feet, designed and manufactured 
by Tinius Olson & Company, of Philadel- 
phia. 

— 0 
The Manufacture of Electric 
Flashers. 

The Reynolds-Dull Flasher Company, 
152 Fifth avenue, Chicago, Ill., announces 
that Judge Kohlstaat, in the United States 
Circuit Court, Northern District of Illi- 
nois, handed down an opinion on April 
22 sustaining E. R. Dull’s Sinclair patent, 
allowing an injunction and restraining the 
Reynolds Electric Flasher Manufacturing 
Company, of 191 Fifth avenue, Chicago, 
Ill., from further manufacturing and sell- 
ing what have heretofore been known as 
the “Reynolds” and “Reco” flashers. 

The latter company states that this de 
cision was reached in consideration of the 
fact that its type of flasher had embodied 
certain parts protected by a patent 
granted in 1896, and that it is neither sur- 
prised nor handicapped at this decision of 


MoTor-DRIVEN Torsion-TESTING MACHINE. 


and does away with the line shafting and 
belts that are highly undesirable in a well- 
kept laboratory. Space is generally an 
important consideration in a laboratory, 
and it will be seen from the cut that the 


the court. It states that it has providel 
itself against this event, and has another 
flashing device which it- has named the 
“New Reco.” This flasher is now 00 the 
market. 


May 16, 1908 


A Record Production of Hoist- 
ing Engines. 


The mine hoist, whatever may be the 


method used to drive it, forms the all- 


important connecting link between the 
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of work which will be required of them, 
the stage of development of the mine, 
local prejudice and endless other condi- 
tions too numerous to mention. 

` The smaller mining propositions, as a 


ALLIS-CHALMERS THIRTY-FourR-INCH BY SEVENTY-TWwo-INcH DrREcT-ACTING, SINGILE-DrRUM Cor- 
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L188 HorsTING ENGINE, CONSTRUCTED FOR THE OLIVER IRON MINING COMPANY'S CHAPIN MINE. 


underground workings and the surface; 
and by reason of this position the effi- 
ciency of the mine demands the best pos- 
sible hoisting facilities, without which the 


rule, present no serious difficulties in the 
way of selecting the proper type of hoist 
to be used. In large works, however, the 
question of motive power, method of bal- 


ALLIS-CHALMERS Type '‘ K” Motor GEARED TO FirTKEN-HorsE-PuWER, SINGLE-DRUM 
ELeEctTRIC Holst. 


best properties are made expensive to work 
and unproductive. 

Hoisting devices vary in type, size and 
motive power with the class and amount 


ancing, economical use of steam in the 
steam-driven hoists, maximum loads, speed 
of hoisting, etc., all demand careful con- 
sideration. 
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The great variety of applications to 
which hoists have been put for all sorts 
of mining has naturally caused the de- 
velopment of a number of different forms 
of the hoisting engine, both steam and 
electric driven, each of which has its own 
uses for which it is peculiarly suited. 
The Allis-Chalmers Company, Milwaukee, 
whose long years of experience in build- 
ing mining machinery have naturally 
thrown them in contact with a good many 
hoisting-engine applications, is espe- 
cially prepared to furnish hoists of any 
kind, electric, slide valve or Corliss and 
for any service. Within recent times this 
company has built or is now building fifty- 
six hoisting-engine units in all, twenty- 
nine of which are of the Corliss type, 
seventeen electric hoists and ten of the 
other types. Thirty-three of these units 
have double drums and the others are 
constructed with single drum. The 
largest drum used was that on a double- 
drum hoist built for the Oliver Iron Min- 
ing Company, being twelve feet in diam- 
ter and ten feet in length. This unit is 
to be located at the Chapin Mine. 

Following are the names of some Allis- 
Chalmers hoisting-engine operators, in- 
cluding recent purchasers: Boston & 
Montana Consolidated Copper and Silver 
Mining Company (two units); Alaska - 
Treadwell Gold Mining Company; Quin- 
tera Mining Company; Oliver Iron Min- 
ing Company (six units); Atlantic Min- 
ing Company; H. Eckstein, South Africa 
(five units); Michigan Copper Mining 
Company; Oriental Consolidated Mining 
Company; Newfoundland Syndicate; 
Montana Coal and Coke Company; Con- 
solidated Gold Fields of South Africa; 
Pocahontas Collieries; Robinson Deep 
(four units); Shattuck Arizona Copper 
Company; Madison Lead and Land Com- 
pany; Backus & Johnson; Arminius 
Chemical Company; Angelo Deep Gold 
Mining Company; Rand Mines; Cleveland 
Cliffs Iron Mining Company; Milwaukee 
Coke and Gas Company (three units) ; 
Semet, Solvay Company, South Deering, 
Ind. (three units) ; Stevenson Iron Min- 
ing Company ; New Jersey Zinc Company, 
and Lehigh Coal and Navigation Com- 
pany. 

— 0 
Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
June 9, for the following electrical ma- 
terial: Ten ammeters, 350 dry batteries, 
seventy-two platinum key contacts, 200 
Leyden jars, thirty inches platinum, mis- 
cellaneous telephone fixtures, 100 feet of 
Wollaston wire, for delivery at Mare 
Island, Cal. 
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Current Electrical. News 


DOMESTIC AND EXPORT. 

PROPOSED MEXICAN ELECTRIC LINE—Felix Martinez has 
authorized the announcement of his plan for the construction of 
an electric railway in El Valle. The time for commencing the 
work is not yet decided, owing to the nature of the lands through 
which the line will pass, but means of overcoming thia difficulty 
are being considered. 


ILLINOIS TUNNEL SYSTEM TO BE EXTENDED—Plans for 
the rapid extension of the Automatic telephone system of the 
Ilinois Tunnel Company, Chicago, Ill., have been completed and 
it is announced that 100,000 new instruments will be placed in 
service. The tunnel company has completed arrangements for the 
issuance of a first mortgage on the entire property, ‘which will 
enable it to take up the underlying liens and provide ample funds 
for the amplification of the telephone plant. 


NEW ELECTRIC LINE FOR ARKANSAS—The Little Rock & 
Hot Springs Electric Railway will, it is announced, let contracts 
shortly for building ita proposed line from Little Rock to Hot 
Springs, Ark., fifty-six miles long. It plans to build its own power 
station. The capital of the company is $2,000,000. The officers 
are as follows: C. J. Kramer, president; L. Garrett, vice-president 
and general manager; J. C. Marshall, secretary; George W. Rogers, 
treasurer; J. F. Russ, auperintendent; P. M. Pierce, electrical engi- 


neer., 


PLANS BEING FORMULATED FOR WESTERN ROAD—Rep- . 


resentatives of thirteen cities in the Arkansas Valley in both Colo- 
rado and Kansas met recently with a representative of the North- 
ern Electrical Company, of Madison, Wis., to discuss plans for the 
industrial development of the valley by means of electricity. The 
company plans to build a large power-house near the coal fields 
of Canon City, to build an interurban railway from Cañon City, 
Col, to Dodge City, Kan., and an electric power line to furnish 
power to all the cities in the valley. It is proposed to establish 
pumping plants along the Arkansas River and pump water by 
means of the long irrigating ditches at present in use. The devel- 
opment of the scheme will mean the outlay of $15,000,000. The 
plans were endorsed by the business men present. 


NEW MEXICAN HYDROELECTRIC PLANTS—The Guanajuato 
Power and Electric Company, which is supplying electric current 
to the Guanajuato mining district and to several towns, is complet- 
ing a second hydroelectric plant at El Sabino, state of Michoacan, 
Mexico, that will generate 6,000 horse-power. By the end of this 
year a third plant, utilizing waterfalls some distance from Sabino 
and having a capacity of 12,000 horse-power, will be finished. The 
company is now generating 10.000 horse-power at its Platinar plant 
near Zamora, Michoacan, and at the opening of 1909 will therefore 
have a total capacity of 28,000 horse-power. There is now a demand 
for practically all this power. The Guanajuato Power and Electric 
Company has about $3,000,000 gold Invested at the present time. 
Colorado men are principally interested in the company. The aver- 
age price secured for current is $150 Mexican currency per horse- 


power-year. 


EXTENSIVE OHIO ELECTRIC SYSTEM—With the completion 
of the construction of the Lake Erie and Youngstown Railway 
from Youngstown to Conneaut, Ohio, direct traffic north and south 
between Lake Erie and the Ohio Valley will be available. This 
company, with its capital stock of $3,500.000, has seventy-five per 
cent of the right of way secured, and the financing of the proposition 
has already been completed. John H. Ruhlman, who is at the 
head of this company, was also interested in the construction of 
the Youngstown & Southern Electric Road, which is now completed 
between Youngstown and within two miles north of East Liverpool, 
Ohio. In forming this direct route between the Ohio River and the 


lakes both roads will be used, and the operation of limited electric 
cars between Conneaut and East Liverpool is a leading question 
with the corporations. The Youngatown-Conneaut line will be 
operated by gasolene-electric cars, while the Youngstown & Southern 
company will use the overhead trolley system, power being obtained 
from a power-house already completed at West Point. At East 
Liverpool there will be direct routes north of Pittsburg and 
Rochester, and the Beaver Valley, and southward to Steubenville, 
Wheeling and other points down the Ohio Valley. 


WORK STARTED ON NEW TROLLEY LINE—The Browne 
ville, Masontown & Smithfield Street Railway Company has awarded 
a contract to the Pennsylvania Railroad Construction Company for 
the building of the division running from Brownsville to Mason- 
town, Pa., and several hundred men are at work. The new system 
will connect Morgantown, W. Va., with Pittsburg, Pa. It traverses 
Fayette, Greene and Washington counties, is 120 miles long and 
will give rapid transit to twenty enterprising towns in the coal 
and coke belt. It is expected that the line will be completed within 
a year. The new company has an authorized capital stock of 
$2,500,000, of which $2,000,000 has already been subscribed, and is 
authorized to issue $3,000,000 first-mortgage thirty-year five per 
cent gold bonds. W. J. Shaldon, of McKeesport, is president of 
the company. The company will construct a standard-gauge elec- 
tric railway through the towns of Masontown, West Maaontown, 
East Millsboro, Gates, Lambert, Edeborn, Ronco, New Geneva, Point 
Marion, Smithfield, Republic, Martin, Riverview and Uniontown, 
and will run from some point on the main line by way of Car- 
michaels, Rices Landing, Jefferson and Waynesburg, in Greene 
County, and Zollersville, Clarksville, Bealsville and Bentleysville, 
in Washington County, connecting with the Charleroi line of the 
Pittsburg Railways Company for Pittsburg, covering 120 miles and 
linking Morgantown with Pittsburg. The power plant of the rail- 
way company will be located at West Masontown on the Mononga- 
hela River, one and a half miles west of Masontown, which is the 
central point, where coal is cheap and water available. 


INTERURBANS FOR YAKIMA VALLEY, WASH.—The building 
of an interurban system which will connect the principal cities and 
towns in the Yakima Valley, Wash., is planned by the Yakima Valley 
Transportation Company. That the company will build seventy 
miles of electric railroad at an approximate cost of $2,000,000 has 
been announced by the men interested in the local company, who 
now have a three-mile road in operation over Nob Hill. Preliminary 
surveys have been made, rights of way have been secured, the capi- 
tal has been subscribed and some of the material for this system is 
now on the road. Other material will be ordered as rapidly as 
extension can be made. A. J. Splawn, one of the pioneer ranchers 
of the Yakima Valley, is président of the company, and G. S. Rankin 
is vice-president and general manager. Murray B. Miles is secre- 
tary. The board of directors includes Alex. Miller, J. O. Cull, Dr. 
C. G. Fletcher, A. E. Larson and W. P. Sawyer. E. M. Kenly is 
chief engineer and superintendent. The first extension of the rail- 
road will be to the Washington state fair grounds. This extension 
is to be finished in time for the state fair of 1908. From the fair 
grounds the road is to be continued south to Yakima City, then 
across the Yakima River and through Union Gap toward Parker 
and Zillah. Eventually this road will be built on to Granger and 
Sunnyside, tapping the finest fruit country of the valley. Another 
line is to be extended southeast of the city for about twelve miles, 
through the Moxee Valley. The present Nob Hill line is to be 
extended six miles to Ahtanum, and another line is projected over 
the north side of the Nob Hill district. Still other freight roads are 
eventually to be constructed through the same districts. The Fruit- 
vale and Selah districts also are to_have electric roads, built by the 
same company. 
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ELECTRIC LIGHTING. 


CASCADE, COL.—Preliminary steps have been taken for the 
construction of an electric light plant. 


EAST LAKE, ALA.—The Birmingham Railway, Light and 
Power Company has been awarded a contract for thirteen street 
arcs. 


CLINTON, LA.—A committee of three has been appointed to 
investigate the matter of municipal ownership of the electric light- 
ing facilities. 


BOSTON, MASS.—The gas commission has authorized the Haver- 
hill Electric Light Company to issue 1,145 additional shares of 
capital stock to be offered to stockholders at not less than $130 a 
share. 


JACKSON, MICH.—The Commonwealth Power Company will 
erect a new dam at Plainwell, at an expense of $50,000, to take the 
place of the one washed out by flood. The work will occupy the 
entire summer. 


SEWARD, NEB.—John Martz, manager of the Seward municipal 
electric light plant, has been chosen consulting engineer for the 
new electric light and water plant to be erected at Wahoo. The 
latter town recently voted $65,000 for this improvement. 


_THERMOPOLIS, WYO.—H. J. Thompson, of Billings, Mont., has 
purchased the Thermopolis electric light plant and franchise for 
$30,000. The system will be improved at once, and possibly a line 
of street railway built to connect the town with two hot springs. 


LEHIGH, IOWA—Homer V. and J. M. Williams are at work on 
plans to give Lehigh an electric lighting plant. It is planned to 
utilize the power of the Des Moines River to generate the current. 


If present plans carry out a $10,000 plant will be erected during 
the summer, 


ORION, ILL.—The contract for the rebuilding of the electric 
light plant which was burned down some weeks ago has been let to 
Victor Palmgren, of Orion, and work will start at once. The new 


building will be of brick with concrete floors. It will cost between 
$6,000 and $7,000. 


MILFORD, N. J.—The Milford Light and Power Company has 
absorbed the Milford Electric Light Company. Extensive improve- 
ments will be made to the property on Souhegan street, including 
the installation of another engine of 500 horse-power, larger dyna- 
mos and_ additional pole lines. 


TELLURIDE, COL.—At the annual election of the Beaver River 
Power Company, a Colorado corporation with a power plant near 
Milford, Utah, the old directors and officers were re-elected with 
L. L. Nunn as president. The company proposes, during the coming 
season, to erect another plant in the vicinity of Milford. 


ST. LOUIS, MO.—The William A. Corrao Electric Company, 
which is installing a complete electric plant to furnish electric cur- 
rent for 140 buildings at Fort Sam Houston, San Antonio, Tex., 
has been awarded contracts by the War Department for plants at 
Fort Riley, Kan., and Fort D. A. Russell, Cheyenne, Wyo. 


HIGH BRIDGE, N. J.—The High Bridge borough council has 
decided to call a special election to be held June 9, for the purpose 
of bonding the borough for $15,000 for the building of a municipal 
lighting plant. At a recent special meeting a resolution was passed 
by unanimous vote of the council for the erection of such a plant. 


MONROE, WIS.—E. B. Bucher, owner of the water power at 
Martintown, has under consideration a plan to put in an electric 
plant and furnish current for lighting nearby towns, including 
Warren, Lena, McConnell and Winslow, as well as Martintown. It 


is stated at least 400 horse-power can be developed even at low 
water. 


CORPUS CHRISTI, TEX.—A new electric light and power plant 
is soon to be installed in Corpus Christi under the management of 
E. D. Kelly, of Hillsboro. Mr. Kelly has already begun planning 
the installation of new wire in the business section of the city and 
the location has been purchased and machinery ordered. The com- 
pany expects to have the plant in operation within six montha. 


ELECTRICAL REVIEW 


799 


BOISE, IDA.—A contract for 65,000 barrels of cement, which will 
cost approximately $260,000 and which will be used in the con- 
struction of the dam to be built in the Salmon River about thirty 
miles south of Twin Falls, has been let to C. R. Shaw by D. C. 
MacWatters, of Milner, the general manager of the Twin Falls 
Salmon River Land and Water Company, which has charge of the 
Salmon River project. 


WENATCHEE, WASH.—A franchise has been granted to the 
Entiat Power Company by the city council containing the stipula- 
tion that the company shall put up the sum of $850 in cash to 
insure the delivery of electric power for heating and lighting into 
this city by November 1, 1909. It is expected that the power con- 
pany will accept the franchise within the next thirty days, as it has 
already begun operations on a $100,000 plant at Entiat and has 
several contracts with local parties for power. 


INDIANAPOLIS, IND.—Articles of {ncorporation have been filed 
at the office of the secretary of state for the Bedford Power Com- 
pany. The capital stock is now designated as $50,000, but this, it 
is explained, will be increased soon to $400,000. Among the in- 
corporators are: Harry S. New, H. A. Mansfield, John W. Holtzman 
and James B. Nelson. Several residents of Bedford are also inter- 
ested. The new company plans to dam the east branch of White 
River, near Williams, Ind., in Lawrence County, and erect a power 
plant for the generation of electricity, which will be transmitted 
ten miles for use at the plant of the Bedford Cement Company 
and at the Bedford quarries. 


STEUBENVILLE, OHIO—The board of service at Wellsville has 
been authorized by the council to enter into a contract with the 
Steubenville & East Liverpool Traction and Light Company to fur- 
nish electric lighting for the city for a period of five years from 
April 1, 1908. The price at which arc lights will be furnished is 
$72 per light per year, the city to use eighty or more lights. The 
company also agrees to furnish forty or more incandescent lights 
at a cost of $28 each per year. The contract with the lighting com- 
pany expired on April 3, and lights have since been furnished by an 
agreement between the company and the committee appointed by 
council to investigate the lighting matter. 


FITCHBURG, MASS.—Thirty grants of perpetual right of way 
have been recorded for the Connecticut River Power Company, 
which is seeking to enter Fitchburg with electric power for 


manufacturing purposes. The grants include right to erect 
and maintain a double line of poles and towers across 
land in Westminster, Leominster and Fitchburg, connect- 


ing at , Westminster with lines direct to power stations near 
Brattleboro, Vt. The course followed by grants is by way of the 
“Narrows” in Westminster over the old turnpike in West Fitch- 
burg, through a corner of Leominster and down into the Cleghorn 
district, a busy manufacturing section of the city. 


WARREN, OHIO—The stockholders, of the Hydro-Electric Com- 
pany, a new $100,000 corporation, have completed organization by 
electing the following board of directors: O. D. Morgan, C. M. 
Wilkins, Henry Herbert, Roy Seigfried, D. E. Hoover. Mr. Morgan 
is to be the president of the company; C. M. Wilkins, vice-president, 
and Henry Herbert, secretary and treasurer. The company has se- 
cured an option on a strip of land on Dana avenue, where it expects 
to locate its power-house. Mr. Wilkins stated that the work of 
erecting its line of poles from Newton Falls to Warren, for the 
holding of power-carrying cables, would be started Soon. It is the 
intention of the company to also furnish power and light to prop- 
erty owners along the route. 


MARQUETTE, MICH.—The Escanaba Pulp and Electric Com- 
pany’s power plant at Flatrock, Delta County, will go into com- 
mission in July. Power is secured from the Escanaba River, which 
has been harnessed by the erection of a solid concrete dam, 500 
feet long. The plant will develop 1,200 horse-power. Contracts have 
already been made to furnish the city of Escanaba with current, 
and also the company which operates the Escanaba traction system. 
Similar contracts will be entered into with manufacturing estab- 
lishments, both at Escanaba and Gladstone. The power-house is 
in the dam itself, rooms being provided for the turbines and the 
generators in the lower part of the structure. The approximate 
cost is $80,000. Watertown ( Wis.) men are the-controlling factors in 
the company. 
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TELEPHONE AND TELEGRAPH. 


JEFFERSON, N. H.—The Jefferson Telephone Company is ex- 
tending its line to Riverton. 


FREMONT, NEB.—The new Independent Long-Distance Tele- 


phone Company is constructing a line from Omaha to Lincoln. 


RONCEVERTE, W. VA.—The Ronceverte Telephone Company 
will shortly begin operations. The company will start with a service 
of 125 telephones. 


HAGERSTOWN, MD.—The Bell Telephone Company will open 
an exchange at Blue Ridge Summit this month with approximately 
125 stations in the surrounding section. 


LINCOLN, ILL.—The Bell Telephone Company is installing a 
plant in Middletown with J. J. Kinner in charge. When completed 
it will take care of about 300 subscribers. 


MOUNT HOLLY, N. J.—The Farmers’ Telephone Company, 
which operates lines in Burlington, Mercer, Ocean and Monmouth 
counties, has been sold to the Bell Telephone Company. 


SAN FRANCISCO, CAL.—On April 1 the Pacific Telephone and 
Telegraph Company had a total of 261,562 stations, an increase of 
5,119 since the first of the year. This is an average of 13.7 stations 
per each 100 of population served. 


ELVERSON, PA.—Work is progressing on the extension of the 
Conestoga Telephone line to Warwick. On completing that exten- 
sion the company contemplates extending in the direction of Loag’s 
Corner, Isabella, Barneston and Wyebrook. 


PETERSBURG, VA.—At a meeting of the directors of the Din- 
widdie County Telephone Company arrangements were made for the 
extension of the company’s lines as rapidly as possible. Throughout 
the county many telephones have already been installed. 


CANAJOHARIE, N. Y¥.—The East Springfield Telephone Com- 
pany, at its recent annual meeting, decided to increase the bond 
issue from $15,000 to $75,000 and to construct twenty-five miles of 
toll lines connecting Cherry Valley, Fort Plain and Canajoharie. 
The old directors were re-elected. 


LA CROSSE, WIS.—The Bell Telephone Company has made a 
contract for exchange of service with the Green Valley Farmers’ line 
which operates throughout southwestern Wisconsin, and has over 
300 subscribers. Another has been made with the Standard line of 
Minnesota, which crosses that state and reaches into Iowa. 


PORTSMOUTH, VA.—In order to insure more satisfactory serv- 
ice a new submarine cable will, in the near future, be laid by the 
Southern Bell Telephone and Telegraph Company between Norfolk 
and Portsmouth. The new cable is made necessary by the ever- 
increasing demand by the public for better service across the river. 


PEORIA, ILL.—The Farmers’ Mutual Telephone Company, of 
Tazewell County, has been formed with the following officers: John 
Sommers, of Elm Grove, president, and Frank J. Wilkins, secretary, 
It is the intention of the company to install exchanges at Groveland, 
Morton and Tremont. The capital is $25,000. The various town- 
ships have already subscribed for over $5,000 worth of stock. 


IOWA CITY, I0WA—General Superintendent C. E. Hall, of 
Des Moines, an official of the Iowa Telephone Company, has asked 
the council for the privilege of erecting poles, cables and other ap- 
purtenances upon the streets of the city. Henry Louis is local 
manager of the company, which intends to expend something like 
$50,000 in this city, according to the statement made by the officials. 
It ig proposed to remodel the office system of handling the tele- 
phone business entirely and install the central energy system. The 
outside plant will .also be reconstructed and greatly augmented. 


New instruments will replace the old. 


MASON CITY, IOWA—From $75,000 to $100,000 will be ex- 
pended by the Western Electric Telephone Company, whose head 
offices are in this city, on its system in northern Iowa. The most 
extensive plece of work will be the building of a standard line be- 
tween Rock Rapids and Estherville. Lines will also be built between 
Mason City and Lake Mills; between Mason City and Green; from 
Woden to Titonka, thence to Wesley. Copper circuits will be added 
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to the line between Sheldon and Canton, and between Fort Dodge 
and Algona. Toll lines will be constructed between Sheldon and 
Bigelow, Minn.; between Estherville and Forest City, and between 
Rock Rapids and Estherville. The company plans to begin work at 
once. 


EDUCATIONAL NOTES. 


WASHINGTON STATE COLLEGE—An electrical and mechanical 
show was given by the students of the mechanical and electrical 
department of the Washington State College, at Pullman, Wash., 
on the evenings of April 8 and 9. The show was very interesting 
and instructive, and there were many exhibits of scientific interest. 
The attendance was about 2,500. 


THOMAS S. CLARKSON MEMORIAL SCHOOL OF TECH. 
NOLOGY—A chair of physics has been established at the Thomas 
S. Clarkson Memorial School of Technology, Potsdam, N. Y., and 
is to be filled at the annual meeting, June 10. The work, which will 
begin September 1, comprises the following: Physics, five periods 
weekly throughout the college year of thirty-six weeks, sophomore 
class, forty members; preparation in mathematics, analytic geometry 
and beginning calculus; physical laboratory, one or more class-unit 
periods weekly of three actual hours through the year, and to ac- 
company the preceding lectures and recitations; physical chemistry, 
mathematical physics and seminar, electives for juniors and seniors. 


NEW PUBLICATIONS. 


AMERICAN GAS INSTITUTE COMMITTEE ON ELECTROL- 
YSIS—The conclusions of the American Gas Institute Committee 
on Electrolysis and reprints of papers have been compiled and pub- 
lished by Albert F. Ganz, professor of electrical engineering at the 
Stevens Institute of Technology, consulting electrical engineer to 
the committee. This reprint includes two papers by Professor Ganz, 
entitled, respectively, “Theory of Electrolytic Corrosion,” and 
“Electrolysis.” 


THE POST OFFICE ELECTRICAL ENGINEERS’ JOURNAL— 
The first issue of the Post Office Electrical Engineers’ Journal, dated 
April, 1908, has been put in circulation. The journal is the official 
organ of the Institution of Post Office Electrical Engineers, and will 
be published quarterly from London, England, by Alabaster, Gate- 
house & Company. The principal contents of the first issue are 
devoted to telegraphs, construction, telephones, wireleas telegraphy 
and telephony. There are also abstracts, institution notes, social 
notes, correspondence, staff changes, post-office awards for inven- 
tions, etc. The standard set in the first issue is indeed very high, 
and the publication should appeal to all those concerned with the 
branches of engineering enumerated above. 


DATES AHEAD. 


Illinois State Independent Telephone Association. Annual con- 
vention, Champaign, Ill., May. 

Grand Rapids Electrical Show Association. First show, Grand 
Rapids, Mich., May 11-16. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Next meeting, Columbus, Ohio, May 15-16. 

Indiana Independent Telephone Association, Annual meeting, 
Indianapolis, Ind., May 20-21. 

National Electric Light Association. Annual meeting, Chicago. 
Ill., May 19-22. 

Telephone Association of Texas and Louisiana. Annual meet- 
ing, Dallas, Tex., May 25-27. 

Oklahoma Electric Light, Railway and Gas Association. Annual 
meeting. Guthrie, Okla., May 25-27. 

Canadian Electrical Association. Annual meeting, Toronto, On- 
tario, June 10-12. 

Society for the Promotion of Engineering Education. Annual 
meeting, Detroit, Mich., June 22-27. 

American Society of Mechanica] Engineers. Semi-annual meet- 
ing, Detroit, Mich., June 23-26. 

American Society of Civil Engineers. Annual meeting, Denver, 
Col., June 23-26. 

American Institute of Electrical Engineers. Annual convention, 
Atlantic City, N. J., June 29-July 2. 

Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 

National Electrical Contractors’ Association. 
Chicago, Ill., July 15-17. 

Michigan Electric Association. Annual meeting, Grand Rapids, 
Mich., August 18-21. 

American Society of Municipal Improvements. Annual meeting. 
Atlantic City, N. J., October. 


Next meeting, 
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PERSONAL MENTION. 
MR. WILLIAM PLATTNER, of Bluffton, Ohio, has accepted a 
position as superintendent of the municipal electric light plant at 
North Attleboro, Mass. 


MR. E. DARWIN, of the Cambridge Scientific Instrument Com- 
pany, of Cambridge, England, is making his temporary residence in 
Rochester, N. Y., and is supervising the preparation for the intro- 
duction of the “Taylor-Cambridge” types of thermoelectric instru- 
ments in America, 


MR. W. A. STADELMAN has been elected vice-president of the 
Darley Engineering Company, which has been formed for the 
purpose of engineering, manufacturing and selling machinery and 
appliances for the hoisting and conveying of materials by suction 
and by air pressure. The company has acquired the sole rights 
for the United States to manufacture and sell the suction conveyer 
heretofore controlled by the Economic Engineering and Construction 
Company, of Chicago, Ill. On May 1 the company took over the 
business of the Economic .Engineering and Construction Company 
and also the business of the Darley Company, of Pittsburg. W. W. 
Darley, president, will have charge of the Pittsburg office. Mr. 
Stadelman and M. D. Chapman, secretary and treasurer, will have 
charge of the New York office. W. A. Sharp, vice-president, will 
have charge of the western business, with headquarters in Chicago. 


MR. BURY IRWIN DASENT, publicity agent for the Portland 
Railway, Light and Power Company? Portland, Ore., has accepted the 
position of manager of the newly organized publicity bureau estab- 
lished to promote interest in the city of Albany, Ore. Mr. Dasent 
has a wide acquaintance in Portland, where he is prominent in 
electrical circles, being secretary-treasurer of the Pacific Coast 
Advertising Men’s Association, and secretary of the Portland Rose 
Festival Association. He will resign the latter position, it is under- 
stood, upon leaving the city. For many years Mr. Dasent was en- 
gaged in newspaper work in the East, and for eight years was con- 
nected with the editorial department of the New York Herald as 
dramatic editor. He was city editor of the Philadelphia Press for 
several years, and assistant city editor of the Philadelphia Times. 
Later he was news editor of the Baltimore Evening News. Mr. 
Dasent went to Portland about three and one-half years ago and 
took charge of the publicity work of the Portland General Electric 
Company, which he has continued since the merging of the Portland 
electrical companies into the Portland Railway, Light and Power 
Company. 


~ 


OBITUARY NOTES. 
MR. JOHN A. ERNER, president of the Erner Electric Company, 
cleveland, Ohio, died on May 6. 


MR. FREDERIC H. MAY, formerly vice-president and general 
manager of the American Rapid Telegraph Company, died on May 
10, at his home in Newark, N. J. He had been prominent in rail- 
road construction in the West and Middle West in the seventies 
and won fame during the Civil War by keeping the Illinois Central 
north of Cairo open for troop and supply trains for General Grant. 
Mr. May was born on the Isle of Man. 


NEW INCORPORATIONS. 
FARMINGTON, N. H.—Cloutman Gas and Electric Company. 
$15,000. 


LANSING, MICH.—Northwest Quincy Telephone Company, 
Quincy. $1,000. 
KELSO, WASH.—Kelso Electric Company, Kelso. $60,000. In- 


corporators: R. F. Johnson, Albert B. Burcham and others. 


OLYMPIA, WASH.—Electric Investment Company, Spokane. 
$10,000. Incorporators: J. W. Arthur, S. C. Scott and V. G. Shinkle. 


MADISON, WIS.—The Southwest Prairie Telephone Company, 
Sterling, Vernon County. $1,000. Incorporators: A. P. Bringe and 
others. . 


HARRISBURG, PA.—The Hamburg Electric Company. 
Directors: William L. Houck, Frank P. Benjamin, William L. 
Allen, John W. Houck and J. L. Lutsey. 


HARRISBURG, PA.—Big Spring Electric Company. To supply 
light and power to Newville. $15,000. Incorporators: D. H. Heller, 
of Newville; C. W. Harman and John Hosfield, of Shippensburg. 
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HARRISBURG, PA.—Schuylkill & Dauphin Traction Company, 
Pottsville. $25,000. J. W. Moyer, treasurer. To connect towns in 
the Williams Valley with those in the Hegins Valley and with 
Pottsville. 


ALBANY, N. Y.—Ellenburgh Telephone Company, Ellenburgh 
Center, Clinton County. $5,000. To do a telephone business 
throughout Clinton and Franklin counties. Directors: M. W. Mc- 
Gauley, John H. Moore, John Bigelow, O. B. Frazier, C. D. Watson, 
of Ellenburgh Center; F. L. Myers, of Ellenburgh Depot, and F. H. 
Gardiner, of Plattsburg. 


STAMFORD, CT.—Geneva Railway Securities Company. A hold- 
ing company to take over the securities held by the Geneva, Water- 
loo, Seneca Falls & Cayuga Lake Traction Company, which operates 
a street railroad system in the towns named. $567,000. Incorpor- 
ators: Walter G. Merritt, New York; David B. Henney, Hartford, 
and James A. McNelus, Brooklyn. 


ELECTRICAL SECURITIES. 

The market continues to hold firm with higher prices ruling, 
but there is much speculation as to the ultimate reason for the 
enlarged trading and improved prices. While there is an unde- 
niable quickening in business affairs, it hardly is of such vigor as 
to explain the boom in security prices. Reports from railways 
do not indicate very great improvement, but the crop outlook is 
very encouraging. Altogether it can most fairly be said that there 
is little change to be noted. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 9. 


New York: Closing. 
Allis-Chalmers common.............0..e000- 85k 
Allis-Chalmers preferred.. ......ssenosssesos 21% 

: Brooklyn Rapid Transit...............ee00. 47% 
Consolidated Ga&S......... 000. c cece eres eees 120% 
General BlectriCics 4244.04 02s 5% eine dws seas 136% 
Interborough-Metropolitan common.......... 10% 
Interborough-Metropolitan preferred......... 28% 
Kings County Electric (ex interest)......... 118 


Mackay Companies (Postal Telegraph and 


Cables) common.. 65.5406 ese0sscess sexes 6356 
Mackay Companies (Postal Telegraph and 

Cables) preferred............cc cece ewes 64 
Manhattan Efevated............cccceeeeeees 134% 
Metropolitan Street Railway................ 25 
New York & New Jersey Telephone.......... 105 
Western Union.........esssseessessespeseso 51 
Westinghouse Manufacturing Company...... 4614 

Boston: Closing 
American Telephone and Telegraph......... 117% 
Edison Electric IIluminating................ — ` 
Massachusetts Electric............. 02. cee — 
New England Telephone...........--..-.06. 113 


Western Telephone and Telegraph preferred. 65 


Philadelphia: _ Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 32% 
Electric Storage Battery preferred.......... 32% 
Philadelphia Electric. ..........0. ce cece eees 8% 
Philadelphia Rapid Transit................. 18 
United Gas Improvement................... 86% 

Chicago: Closing 
Chicago Telephone............... eee cee eoes 118% 
Commonwealth EdiSon............-eceeeeee 91% 
Metropolitan Elevated preferred........... . 49 


National Carbon common...........sceeeeee 60 
National Carbon preferred...............00. 


The Chicago Telephone Company has 7,000 orders ahead, besides 
a gain of 2,346 instruments last month. Since January 1 the in- 
crease has been 11,352, as against 11,658 a year ago. The total now 
is 214,240, as against 182,617 a year ago, one-third of the increase 
having been made this year. 

April traffic on the four elevated roads showed a decrease of 
237,013 passengers as compared with that of March. The totals 
follow: Metropolitan, 4,399,138; South Side, 3,536.558; Northwestern, 
3,107,091; Oak Park, 1,446,652; a total of 12,489,439. The correspond- 
ing figures for April, 1907, are: Metropolitan, 4,688,257; South Side, 
3,094,553; Northwestern, 2,704,037; Oak Park, 1,507,458; a total of 
11,994,305. The Metropolitan Elevated Company has arranged the 
sale of the balance of its extension mortgage bonds, amounting to 
$1,170,000, to clear up the floating debt, which totals about $1,370,- 
000, including $536,525 equipment trust_notes. 
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ELECTRIC RAILWAYS. | 
SAN BERNARDINO, CAL.—The Redlands & Yucaipa Electric 
Railroad has given a $500,000 mortgage to the Title, Insurance and 
Trust Company, of Los Angeles, to secure the issue of 500 $1,000 
five per cent bonds. Construction work will now be pushed. i 


ABERDEEN, S. D.—The city council has been asked to grant 
franchise rights to a Huron concern to construct terminals in this 
city for an electric interurban road to run between Aberdeen and 
that town. The proposition was submitted by J. A. Cleaver, of 
Huron. 


HASTINGS, MICH.—The common council of Hastings, Mich., has 
granted a franchise for an electric railroad to John E. More, 
of Grand Rapids. The road is to carry both passengers and freight. 
It must be in operation by December 31, 1909, or the franchise will 
be forfeited. 


PARKERSBURG, W. VA.—H. W. McCoy, of Sistersville, has pur- 
chased the property of the Wetzel & Tyler Electric Railway Com- 
pany in Tyler County, exclusive of movable property, for $15,644, 
which is the amount of a judgment rendered in the United States 
court in favor of Tennis Brothers, together with the costs and 
interest. | 


TOLEDO, OHIO—After years of litigation the city and the 
Toledo Railways and Light Company have completed a settlement of 
all claims and counter-claims. By the terms of this settlement the 
city will be paid $242,612.45. The total claims of the city amount 
to $551,765.54. It is believed that the company will now submit a 
franchise proposition. 


DES MOINES, IOWA—A new interurban railway, 106 miles in 
length, from, Red Oak, Iowa, to Des Moines, is being promoted. As 
at presented planned, the route will take in Grant, Greenfield, 
Stuart, Redfield, Adel and Waukee. Of the directors of the com- 
pany, eight are in Red Oak, two in Grant, three in Greenfield, two 
in Stuart, two in Redfield, two in Adel and one in Waukee. The 
hew interurban is to be managed entirely by the people of the 
cities included in the route. 


GENEVA, N. Y.—Representatives of the Geneva, Seneca Falls, 
Waterloo & Cayuga Lake Traction Company state that the Geneva 
Securities Company, organized in Connecticut with a capital of 
$567,000 for the purpose of handling the securities of the traction 
company, is part of the plan for the rehabilitation of this company. 
The Securities company will market the securities, which are for 
the purpose of rebuilding the road between here and Cayuga Lake 
and putting on new rolling stock and new equipment. 


ROCHESTER, N. Y¥.—The Public Service Commission has given 
its permission for the construction of an extension of the Rochester 
Electric Railway Company’s lines in the village of Charlotte. The 
commission has also authorized the Rochester Railway and Light 
Company (which controls the former company), to issue five per 
cent consolidated mortgage bonds, redeemable at 103, under the 
mortgage dated June 15, 1904, securing a total issue of $16,000,000. 
The total amount of the bonds at par shall not exceed $1,637,000. 


SPRINGFIELD, MASS.—The Springfield Street Railway Com- 
pany has filed with the railroad commissioners its petition for an 
increase of capital stock by $500,000, while the Berkshire Street 
Railway Company asked for an extra $285,000. Vice-President and 
General Manager H. C. Page, of the Springfield Street Railway 
Company, said that the additional stock would be put out for the 
purpose of caring for floating indebtedness. The capital of the com- 
pany, according to the last report of the railroad commissioners, 
was $2,258,100. 


NEWARK, OHIO—It is announced that the full amount of the 
capital stock of the Ohio, Lake Erie & Eastern Electric Railway 
Company, incorporated to build an electric line from Newark to 
Wooster, has been subscribed, and that at a meeting of the board 
of directors the issuing of $2,000,000 bonds for the construction of 
the road was authorized. _The company’s financial representative 
has left for Belgium where arrangements for the financing of the 
enterprise will be completed. The Savings and Trust Company of 
Mount Vernon has been named as trustee for the bonds. The or- 
ganization was completed by the election of the following officers: 
Frank V. Owen, president; J. F. Schrontz, vice-president; J. F. 
Chileote, treasurer; F. ©. Elliott. secretary, and Edward Kibler, 


counsel, 
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INDUSTRIAL ITEMS. 
THE LOUREY ELECTRIC COMPANY, Berkeley, Cal., is in the 
market for a line of electrical specialties. It is suggested that 
electrical manufacturers communicate with this company. 


THE DEARBORN DRUG AND CHEMICAL WORKS, Chicago, 
Ill., manufacturing and analytical chemists and chemical engineers, 
have published a large calendar for distribution to the trade. 


THE GUARANTY ELECTRIC HEATER COMPANY, Cleveland, 
Ohio, has. been organized by W. J. Barr to manufacture his well- 


known line of heating devices. Offices will be established at 1686 
West Third street. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., announces 
that its district office at San Francisco, Cal., in charge of H. D. 
Scribner,- has been removed from the Atlas Building to the Phillips 
Building, 599 Mission street. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind. 
announces that its New York office, formerly located at 40 New 
street, has been removed to the Cortlandt Building of the Hudson 
Terminal, with entrance at 30 Church street. The Fort Wayne 
Electric Works will occupy a part of the fifteenth floor. 


THE CENTRAL ELECTRIC COMPANY, Chicago, 11l., has issued 
a new trade discount and price list applying to its 1906-1907 general 
catalogue. This price list cancels all previous quotations and now 
contains the most up-to-date prices of electrical appliances sold by 
the company. It is dated May, 1908, and is now being distributed. 
Holders of the catalogue who do not receive a copy of this price 
list are requested to make application for it. 


THE HOLOPHANE COMPANY, 227 Fulton street, New York 
city, has issued a special edition of ‘Holophane,” describing Holo- 
phane “Luxoliers.” This is a very attractive line of lighting de- 
vices which has been developed for the use of incandescent lamps 
with special electrical glassware. Copies of this issue will be fur- 
nished upon request. The company has also prepared a bulletin 
devoted to Holophane tungsten “Luxoliers,” which it will be pleased 
to send to those interested. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., in the May issue of “Trumbull Cheer,” presents a 
brief sketch of the development of the company, illustrated with 
views of the various departments. The progress of the Trumbull 
company has been rather remarkable, and it has made for itself 
an enviable reputation and position in the electrical field. The 
company is also calling attention to its “Kappa” switches, upon 
which it is quoting some very attractive figures. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has published bulletin No. 281, devoted to crane 
fittings, crane switchboards, knife switches, circuit-breakers, type B 
rosettes, cast-grid resistance, coil resistance, type B limit stops, 
“Universal” insulator supports, and Baehr flexible couplings. This 
company’s way of doing things is always exceptional, and the present 
bulletin carries out this characteristic. The illustrations are splen- 
didly worked out, the descriptive matter is complete, and the facility 
with which any information can be found is especially noteworthy. 


THE AITON MACHINE COMPANY, 126 Liberty street, New 
York city, announces that it has made connections with the Samuel 
L. Moore & Sons Corporation, Carl D. Bradley, president, of Eliza- 
bethport, N. J., for the manufacture and sale of Aiton machinery. 
The company will in the future solicit patronage in the name of the 
Samuel L. Moore & Sons Corporation. Thomas A. Aiton, vice-presi- 
dent of the Aiton Machine Company, will make his headquarters at 
the plant of the Moore corporation at Elizabethport. All business 
connected with the Aiton Machine Company will receive bis per- 
sonal direction and supervision. 


THE INTERNATIONAL HELP-A-PHONE COMPANY, 1133 
Broadway, New York city, ia placing on the market the Rector 
“Help-a-Phone.” This device is intended to render more distinct 
and natural the conversation received over a telephone. By an 
arrangement in an intersecting piece, sound is conveyed through 
the tube to the ear-piece, which, when applied to the ear with 
the receiver at the other ear, not only renders the sound more 
distinct on account of bringing into use the hearing faculties of 
both ears as in ordinary conversation, but, excludes all outside and 
disturbing influenceg|||| Hasentially,” the “Help-a-Phone” is a watch- 
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case receiver attached by a tube to a cap which takes the place of 
the screwed-on cap in the ordinary hand receiver. -The company 
announces the use of this instrument by a large number of cor- 
porations throughout the country. The officers of the company are: 
William McAdoo, president; Daniel O. Sprague, vice-president and 
treasurer, and Alcorn Rector, secretary. Charles R. Osborne is 
general representative. 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, an- 
nounces that its business interests in the city of Detroit and the ter- 
ritory adjacent thereto have increased to such an extent,that a new 
branch is about to be opened by the company. This branch will be 
located at 72 Jefferson avenue, Detroit, under the management 
of Willard K. Bush, who is well and favorably known throughout 
that section of the country, having been connected with the Milwau- 
kee branch for a number of years. A .complete stock of goods 


will be carried at the Detroit branch, so that shipments can ordi- 


narily be made direct from that office. 


THE LINCOLN MOTOR WORKS COMPANY, Cleveland, Ohio, 
formerly the Lincoln Electric Manufacturing Company, is distribut- 
ing a new sixteen-page bulletin devoted to a full description of 
Lincoln variable-speed motors. This includes detail drawings, 
speed and efficiency charts, table of ratings, and general outline 
dimensions. The bulletin also describes fully the principle of 
operation of this type of variable-speed motors and its peculiar ad- 
vantages for all forms of individual drive requiring variable speeda. 
There are also shown a number of illustrations typical of the ap- 
plication of these motors to machine-tool drive. Copies of the bul- 
letin will be sent to any person interested upon request. 


THE WESTERN ELECTRIC COMPANY, Chicago, Il., manu- 
factures all kinds and sizes of telephone cables for aerial, under- 
ground and submarine use. In the construction of this material the 
utmost care is used in the selection of the raw material, the manu- 
facture of the cable, and finally in testing it to make sure that 
it meets the company’s rigid specifications. The managers of tele- 
phone companies realize the many benefits derived from the use 
of cable, and are now using it very largely for construction work. 
It is, however, vitally important that the best cable be used, as an 
improperly designed cable will materially reduce the distance over 
which a conversation may be carried on, introduce cross-talk, impair 
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the transmission, and seriously affect the earning power of the 
telephone system. The standard Western Electric cable has a high 
insulation resistance and a low capacity between conductors, It 
will therefore reduce the cross-talk, improve the transmission and 
allow conversations to be carried on over toll lines of great length. 
Complete information and prices will be sent upon request. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
42 West Jackson Boulevard, Chicago, Ill., reports a very gratifying 
demand for its new separable wireless cluster, which was described 
in the issue of the ErectricaL Review for January 11. It will be 
remembered that this separable wireless cluster is a long step in 
advance, and is a device that meeta particularly well the require- 
ments of the contractor and installing engineer. The facility with 
which this cluster can be handled by dealers is also proving to be 
a great factor in making it popular in every part of the country. 
The company states that, in view of the present demand, the state- 
ment seems warranted that, to all intents and purposes, this cluster 
will be accepted by the trade as the standard wireless cluster. 


THE TAYLOR INSTRUMENT COMPANIES, Rochester, N. Y, 
sole American agent and manufacturer for the Cambridge Scientific 
Instrument Company, Limited, Cambridge, England, has published 
a very handsome catalogue devoted to electric thermometry, radia- 
tion pyrometera, thermoelectric thermometers and resistance ther- 
mometers. Among the instruments illustrated and described are: 
Fery radiation pyrometers with indicator or thread recorder. One 
type of this apparatus measures temperatures from 1,500 degrees 
Fahrenhelt upward; another, from 900 degrees to 2,200 degrees 
Fahrenheit, and another from 400 degrees to 1,500 degrees Fahren- 
heit. All the recording instruments give records which are clearly 
visible at all times over a considerable length of the record. The 
records are easy to read because they all have rectangular co-ordinates 
—that is, all time and temperature Hines are straight, not curved. 
The records are read direct in temperatures without corrections. 
All records are produced directly in ink. All thermometers are 
interchangeable with others of the same type. There are illustrated 
thermoelectric thermometers of the LeChatelier type, thermoelectric 
thermometry recorders, thermo-couples, thermometry indicators, 
resistance thermometry indicators, all in wall, switchboard and 
portable types. 


Record of Electrical Patents. 


Week of May 5. < 


886,338. PRINTING TELEGRAPH. John C. Barclay, New York, 
N. Y., assignor to Western Union Telegraph Company, New 
York, N. Y. A telegraph system, transmitting by means of an 
alternating current, means being provided for prolonging one 
of the current pulses at will. 


886,339. AUTOMATIC TELEGRAPH TRANSMITTER. John C. 
Barclay, New York, N. Y. A combination message-feeding 
mechanism with an automatic transmitting contact and an 
independent transmitter separately controlled. 


886,355. INVISIBLE ELECTRIC BURGLAR AND FIRE ALARM. 
James W. Dawson, Kansas City, Mo. An open-circuit system, 
the alarm contacts being arranged in pairs, one of which is 
closed by the withdrawal of an insulating plug, and the other, 
by the insertion of a conducting plug. y 


886,371. SYSTEM OF ELECTRICAL DISTRIBUTION. Albert S. 
oo vard; Belleville, N. J., assignor to Gould Storage Battery 
ompany. A system of charging and regulating storage bat- 


teries, utilizing a pluralit 
, y of compound-wound generators 
Srouped in parallel. j 


686,372. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert S. 
a ard, Greenwich, Ct., assignor to Gould Storage Battery 
ompany. A storage-battery regulating system utilizing a main 


en 
He mer and a compensatory circuit in parallel with the 


88 
te HEAT-COIL AND PROTECTOR UNIT. William Kaisling, 
ea ago, Ill., assignor to Frank B. Cook, Chicago, Ill. A heat. 
nd carbon arrester for protecting telephone lines. 


886 
Korie STEM OF ELECTRICAL REGULATION. Morris Mos- 
site oe oo N. Y., assignor to the United States Light 
shunt & Company. A battery charging system employing a 
generator and a regulator for varying the field excitation, 


886,443. 
ie ERATOR. Egmont M. Tormin, Newton, Mass., as- 
le conic oltzer-Cabot Electric Company. The vibrator magnet 
cted in the secondary circuit of a transformer, 


886,445. CAR-LIGHTING SYSTEM. William A. Turbayne, Lan- 
caster, N. Y., assignor to Gould Coupler Company. A dynamo- 
crusher is driven by a motor connected across the batteries. 


886.497. SYSTEM AND APPARATUS FOR TELEPHONE LOCAL 
TOLL OR PAY STATIONS. James Harrison, St. Louis, Mo. 
Means are provided for refunding the coin. 
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886,445.—CarR-LIGUTING NYSTEM. 


886,498. SYSTEM FOR MEASURED TELEPHONE SERVICE. 
James Harrison, St. Louis, Mo. An electromagnetic \counter is 
operated by a manually operated Key. 
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886,499. TELEPHONE TOLL BOX. James Harrison, St. Louis, 
Mo. Means are provided for refunding the first coin and re- 
taining the succeeding ones. 

886,517. TROLLEY HARP. Hugh W. Kimes, Dayton, Ohio, assignor 
of two-thirds to J. H. Vaile, Dayton, Ohio. A split collar is 
clamped on the axle of the wheel. 


886,559. BRUSH-HOLDER. William L. Waters, Milwaukee, Wis., 
assignor to National Brake and Electric Company, Milwaukee, 
Wis. The holder is pivoted on a supporting roller and held in 
place by.a helical spring. 


886,561. COIL SUPPORT. William L. Waters, Milwaukee, Wis., 
assign¢er to National Brake and Electric Company, Milwaukee, 
Wis. A support extending axially and inwardly from the 
face-plate. 

886,562. DYNAMOELECTRIC MACHINE. William L. Waters, Mil- 
waukee, Wis., assignor to National Brake and Electric Company, 
Milwaukee, Wis. The brush yoke is mounted on the bearing 
frame and provided with insulated slots. 


886,566. ELECTRIC CABLE. Charles E. Wilson, Philadelphia, Pa. 
The different strands are of conductive material, differing in 
magnetic permeability. 

886,620. ELECTRIC SIGNALING APPARATUS FOR RAILROADS. 
Paul J. Matter, Coswig, Germany. A block system, the suc- 
cessive sections being insulated from one another. 


886,561.—CorL SUPPORT. 


886,645. TROLLEY-GUARD. Jean E. Saucier, Montreal, Quebec, 
Canada. A roller is carried on arms extending rearwardly of 
the wheel. 

886,649. BATTERY COVER AND ELEMENT SUPPORT. Charles 
B. Schoenmeb]l, Waterbury, Ct. The cover of insulating ma- 
terial extends down so as to protect the connecting lug from 
the electrolyte. 

886,650. BATTERY COVER AND ELEMENT SUPPORT. Charles 
B. Schoenmehl, ‚Waterbury, Ct. An electrode-supporting device 
with a depending, longitudinally extended sleeve. 

886,651. NEGATIVE ELEMENT FOR PRIMARY BATTERIES. 
Charles B. Schoenmehl, Waterbury, Ct. A compressed metal 
oxide battery element. 

886,652. ELECTRIC BATTERY. Charles B. Schoenmehl, Water- 
bury, Ct. A thin pressed cylinder of metallic oxide held by a 
perforated metal sheet. 

886,676. AUTOMATIC ELECTRIC SIGNAL SYSTEM FOR RAIL- 
WAYS. John P. Buchanan, Cleveland, Ohio, assignor of one- 
half to Frederick B. Wiegand, Cleveland, Ohio. A signaling 
system utilizing the ground as part of the circuit. 


886,678. —ELECTRIC-DRIVEN TOOL. 


886,678. ELECTRIC-DRIVEN TOOL. Allen F. Carver, New York, 
N. Y. A coil-and-plunger device. 

886,682. ELECTRIC HEATER AND RHEOSTAT. James H. De- 
laney, Berwyn, Ill, assignor to the Electric Controller and 
Supply Company, Cleveland, Ohio. The resistance element is 
a beveled strip wound on edge. 

886,740. RELAY FOR SIGNALING APPARATUS. Louis H. 
Thullen, Edgewood Park, Pa., assignor to the Union Switch 
and Signal Company, Swissvale, Pa. An alternating-current 
relay provided with two windings and a laminated core. 

886,755. TELEGRAPH INSTRUMENT. Benjamin F. Bellows and 
Ambrose Behner, Cleveland, Ohio; said Behner assignor to 
said Bellows. One end of the electric circuit is attached to a 
slowly moving vibrator. 
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886,757. ART OF REDUCING ALUMINUM AND OTHER METALS. 
Henry S. Blackmore, Mount Vernon, N. Y. The materials are 
fused by a non-metal-ylelding current and electrolyzed by a 
metal-yielding current. 

886,811. ELECTRICAL CONNECTION. George H. Jacob and John 
L. Hagadorn, Detroit, Mich. A flush plug for extension circuits 

886,821. ELECTRIC INCANDESCENT LAMP. Hans Kuzel, Baden, 
near Vienna, Austria-Hungary. The horseshoe-shaped filaments 
are mounted spirally and supported at several points. 

886,824. CHOKE-COIL. Louis O. Langworthy, Bradford, Pa. A 
coil with two cores and an adjustable air-gap. 

886,842. ELECTRIC RAILWAY GATE. Richmond M. McGee, 
Dallas, Tex., assignor to McGee Switch and Signal Company, 
Dallas, Tex. An electrically operated, electrically controlled 
railway gate, 


886,757.—ART OF REDUCING ALUMINUM AND OTHER METALS. 


886,856. ELECTRIC FURNACE. Edgar F. Price, Niagara Falls, 
N. Y., assignor, by mesne assignments, to Central Trust Com- 
pany, of New York, trustee. A furnace with a smelting chamber 
and a plurality of separate receptacles for retaining the molten 
material. 


886,857. ELECTROLYTIC PROCESS OF PRODUCING METALS. 
Edgar F. Price and William S. Horry, Niagara Falls, N. Y., as 
signors, by mesne assignments, to Central Trust Company, of 
New York, trustee. A molten salt of the desired metal is elec- 
trolyzed with an anode formed of a carbid of that metal. 


886,858. PROCESS OF PRODUCING LOW-CARBON FERRO- 
ALLOYS. Edgar F. Price, Niagara Falls, N. Y., assignor to 
Electro Metallurgical Company, Chicago, Ill. A ferro-alloy, 
high in carbon, is reduced by heating in an induction furnace. 


886,869. ELECTROMAGNET. Harold Rowntree, Chicago, Ill., as 
signor to Burdett-Rowntree Manufacturing Company, Chicago, 
Il]. A magnet for alternating currents having a laminated 
core made solid at one end. 


886,870. ELECTROMAGNET. Harold Rowntree, Chicago, 1l., as- 
signor to .Burdett-Rowntree Manufacturing Company, Chicago, 
Ill. A magnet with a laminated core solid at one end and a 
tapered winding. 

886,874. APPARATUS FOR PRODUCING ELECTRIC DIS 
CHARGES THROUGH GASES. August Schneller, Ginneken. 
near Breda, Netherlands, assignor to Percy Thompson, East 
Orange, N. J. A flowing medium is circulated through the dis 
charging points for cooling them. 


886,821.— ELECTRIC INCANDESCENT J.AMP. 


$86,879. SIGNALING SYSTEM. John Shepherd, Chicago, Ill. A 
signaling system operated by a brake in the ground circuit. 
886,880. TROLLEY. John Shepherd, Chicago, Ill. A trolley harp 

with a self-lubricating axle. 

886,909. PARTY-LINE TELEPHONE SELECTOR AND LOCKOUT. 
Herbert D. Williams, Vermilion, Kans. Means are provided for 
locking all except the called instrument. d 

886,942. TROLLEY-LINE CLAMP. Auguste Caron, Indian Orcharé, 
Mass. A clamp formed of two separable curved members. i 

886,993. ELECTRIC SIGNAL FOR RAILWAYS. Anton Kuze, 
Cleveland, Ohio. A safety signal operated by a trip device on 
the track. J 

887,038. DUPLEX TELEGRAPH. John J. Ghegan, Newark, are 
A relay and resistance in the line, each of which is shunted ®) 
an adjustable circuit. A 

887,052. ELECTRICAL SYSTEM OF DISTRIBUTION. Walter 
Winship, New York, N. Y., assignor to Gould Storage PR 
Company. A combination of an alternating-current system W 
a motor generator and storāãge battery. 
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PRESERVING OUR NATURAL RESOURCES. 

The conference held in Washington last week, consisting of 
the governors of the various states and the representatives of 
numerous influential organizations, has already served one 
valuable purpose: It has advertised most widely our negligence 
in these matters, and the imperative need for better methods 
and less selfishness in the future. It has been frequently pointed 
out that we can already see the ends of many of our most im- 
portant materials, such as wood, coal and iron ore, but such 
statements have always been received with more or less indif- 
ference, as the croakings of over-excited pessimists. But at 
this conference it was the unanimous opinion of those present, 
who, it may be said, represent, in a way, the best of the country, 
that we have reached a critical stage, and unless we immediately 
give more attention to these important matters, before long we 
will find it too late to repair the damage done. It is, therefore, 
a most excellent thing that actual figures given by some of those 
who took part in the discussions indicate the rate at which 
exhaustion and deterioration are going on. We are system- 
atically exhausting the soil by bad methods of farming. We 
are systematically depleting the forests, and making but little — 
effort to protect those still left from the ravages of fire. We 
are thus not only destroying the resources of wood, but ruining 
the rivers for navigating purposes, and working havoc on the 
arable land. A ringing warning has now been given, which 
should be heeded, but the methods by which the conservation 
of these resources is to be carried out remain to be determined, 
and it is to be hoped that this conference is only the first of 
many which will bring about co-operation between the states 
and the general government. 

In one sense, the most important problem is the preservation 
of the fertility of the soil. This is mainly a question of proper 
cultivation and fertilization. Next in importance probably come 
the resources of coal and iron, for when these are once gone, they 
are irreplaceable. Regarding the iron ores, it may be said that 
there is little waste. The chief criticism to be made is our use of 
only the highest grades of ore, and the neglect of the poorer ones, 
which will, of course, result in increasing the cost of iron and 


stecl to future generations. In the uses of coal, however, we 


The best only is taken out, with a loss of 
something like twenty-five per cent. So far our methods can 
be criticized only because they will make fuel more expensive 
in years to come. But it is unfortunate that our methods of 
using coal after it leaves the mine are also bad. For the blast 


furnace we coke it, and allow a good part of the heat energy 
to escape in the gases. 


are most wasteful. 


As a source of power, we use sit in 
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methods which would be disgracefully bad if we knew of any 
better. The best we can do is to use it in a gas engine, the 
thermal efficiency of which is only twenty-five per cent. When 
we use it for driving steam engines, the thermal efficiency drops 
to ten per cent or less, generally very much less, For heating 
our buildings and other similar purposes we still use, in general, 
apparatus far from good; and were it not for the fact that a 
transformation from chemical energy to heat energy takes place 
with an efficiency of 100 per cent, and such devices need be 
charged only with the actual loss of heat which they allow to 
escape and with no loss due to the transformation, they would 
show far less creditable performances. 

The question of efficient power production calls up again the 
old problem of a direct conversion of the chemical energy of 
coal into electrical energy; but in spite of the fifteen years or so 
since the importance of this problem was brought out, we seem 
to be no further toward its solution. We know how we should 
not proceed. We also know how success might be obtained, but 
we have never yet been able to devise a means for securing it. 

The problem of controlling the rivers, which is bound up 
with that of preserving the forests, is most vital, since it in- 
volves so many other problems. But here the situation is dif- 
ferent, since it is not a question of preserving something which 
is gradually used up, but of properly protecting and developing 
what we have, which should be inexhaustible. A satisfactory 
solution of this should go a long way toward solving the question 
vf economical power production and relieving one of the main 
drains on our coal supply. 

The practical results of the conference will be awaited with 
interest, but since the conference has no power, and can only 
suggest and recommend, the good which it accomplishes will, 
in a large degree, depend upon the individual efforts of those 
who took part in it, and the extent to which they secure the 


interest of those with whom they have influence. 


THE QUALITY OF ARTIFICIAL LIGHT. 

At the meeting of the New York section of the Illuminating 
Engineering Society, which is reported elsewhere in this issue, 
Dr. E. L. Nichols, of Cornell University, presented a paper of 
exceptional interest. Heretofore the attention of this society 
has been directed mainly toward the study of the intensity of 
illumination and the proper methods of obtaining it. On 
several occasions, it is true, it has been urged that quantity in 
illumination is not everything; that the question of quality may 
frequently be far more important. But such discussions, while 
perhaps indicating the suitability, or non-suitability, of certain 
types of lamp, have not given us any satisfactory method of 
determining the relative values of our different light sources 
with respect to quality, and it was with the object of doing 
this that Dr. Nichols prepared his paper. 

Before any satisfactory comparison can be made, it is neces- 
sary to determine some standard. It is well enough to say that 
the light from one lamp is redder or less red than that from 
but this in itself neither condemns nor commends 


another, 
Not until some standard is adopted is it possible 


either Jamp. 
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to compare, in an intelligent way, the qualities of the different 
lights produced. Thus the first problem before Dr. Nichols, and 
really the most difficult to solve, was: “What may be taken as 
the standard of comparison?” The answer most usually given 
to this is, “a white light;” but there remains the difficulty of 
deciding what is a white light, since white itself is not a color 
but a mixture of all colors. Occasionally it is urged that a 
light having a yellowish color is casier for reading, but even 
if this be truc, it docs not follow that the yellowish light should 
be taken as the standard, for, given a known standard, it will 
be easy enough to specify, if desired, a light having a greater 
preponderance of yellow. Dr. Nichols decided, for various 
reasons which are given in his paper, that the most satisfactory 
standard was the white light of daylight. The most important 
reason for this is that this seems, on the whole, to be the light 
most suitable for the human eye. . | 

Having decided that daylight was to be the standard, there 
yet remained the more difficult part of the problem, that of 
deciding upon the normal composition of daylight. Davlight 
varies enormously, not only in intensity, but in quality, from 
season to season, and from hour to hour during the dav. It 
is affected by the position of the sun, by the condition of the 
sky and by surrounding objects. In the open country in summer 
there is more green than is found in the built-up city or upon 
a snow field. In high altitudes the blue end, of the spectrum, 
particularly the ultra-violet, is the more intense. This dif- 
ficulty was solved by averaging about 150 measurements of the 
composition of daylight made in various parts of the world, at 
various altitudes, and under various conditions. From these 
three standard curves are deduced: One showing the average 
for high altitudes, where the blue is more pronounced ; another 
for low altitudes, and the remaining one the average for all the 
observations. There is considerable difference, as might be ex- 
pected, between the averages, but it was found by comparison 
with various artificial lights that the differences existing between 
the former are so much less than the differences between the 
curve of an artificial light and any one of the daylight curves 
that practically the same results were obtained no matter which 
daylight curve was taken as the standard. 

Having thus determined upon a standard of comparison, Dr. 
Nichols compared with it the lights produced by the more 
common illuminants, such as gas burners of various types, acety- 
lene, incandescent lamps of all forms, ete. To make the com- 
parison it was necessary, of course, to reduce the intensities of 
some particular part of the various spectral curves to the same 
value, and, as is customary, this was done for a particular 
wave-length in the yellow. Comparison was then made by de- 
termining the ratios of the intensities of the various aes 
lengths of the spectrum of the artificial light with the intensities 
of the corresponding wave-lengths in the standard daylight 
curve. The most noticeable feature of these curves of ratios 1S 
then the steep inclination to the axis of wave-lengthe. acum 
showing close similarity to daylight would be nearly a horizontal 
line, while every one of the artificial lights gives a curve steeply 
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inclined to this axis; and it is very noticeable, in spite of the 
dissimilarity which we usually associate with the different 


sources of artificial light, that when compared in this way the | 


curves do not lie very far apart. In general they are marked, 
as is to be expected, by a preponderance of the radiations at the 
red end of the spectrum and a corresponding deficiency at the 
blue end. This is typical, of course, only in those iluminants 
giving a fairly continuous spectrum, and the characteristic is 
one indicating poor luminous efficiency, because, since the curves 
are all constructed to intersect at that wave-length which prac- 
tically determines the candle-power of the light, these curves all 
correspond to equal candle-powers and the preponderance of 
radiations at the red end of the spectrum, where the energy is 
great, means a large waste of energy which is not at all com- 
pensated for by the deficiencies of the short wave-lengths, since 
the energy which these represent is negligible as compared with 
the other. These curves bring out an important characteristic 
of the newer types of incandescent lamp. The characteristics 
of these are less inclined to the axis of wave-lengths, thus 
indicating a higher luminous efficiency. 

The characteristics of those illuminants which show selective 
radiation, such as the Welsbach mantle, the lime light, and 
others, also show poor performance as compared with standard 
daylight, but here the efficiency as light producers is noticeably 
better than for those illuminants having approximately the 
characteristics of a “black body.” An important feature of 
illuminants of this class is the fact that, while being more or 
less selective, they do give a considerable amount of light from 
all parts of the spectrum, and the quality may be said to be 
hetter than for the third class of illuminants, those which do 
not give a continuous spectrum. 

Among the latter class of illuminants are the mercury vapor, 
vacuum-tube lamps, and magnesium flame, and in this class are 
put also the various forms of arc lamp, since the latter show, in 
addition to a continuous spectrum, luminescent bands. And 
it should be noted that it is these bands alone which are affected 
by impregnating the carbons. There is some difficulty in making 
a satisfactory comparison of the light from illuminants of this 
class with the continuous spectrum of daylight, but some idea 
may be gained, as is suggested by Dr. Nichols, by comparing 
the intensity of the various bands of light given by the artificial 
source with the corresponding bands of daylight. This is done 
for the mercury arc, which practically gives but three bands: 
One in the red, which is about two-thirds as intense as ordinary 
daylight; one in the green, about two and one-half times as 
intense as the corresponding color in the daylight, and one in 
the violet, which is about four times as intense. 

While Dr. Nichols has not by any means exhausted this field, 
he has given us enough information to enable us to talk intel- 
ligently of the quality of light given by our various artificial 
sources. He also shows the type of characteristic to be sought 
when a higher luminous efficiency is desired, but no method of 
greatly increasing this efficiency, other than by secking for 
materials which will be stable at still higher temperatures or 
substances having marked properties of selective radiation, is 
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indicated. Probably in the latter direction lies the most promise. 
While it is true the efficiency is very greatly increased by lumin- 
escence, what is gained in this way is lost in quality, since 
luminescent sources usually radiate light from small sections 
of the spectrum only. For many purposes such light will be 
entirely satisfactory, but when it is a question of lighting 
colored objects, such light is apt to be very deficient. It is an 
important fact that the lack, or marked deficiency of a certain 
color in a light, while possibly making no appreciable difference 
in the candle-power of the light, or ia general effect, is brought 
out sharply when this light falls on an object which reflects 
only that color. Objects show color only by reflecting light 
which falls upon them, and if the only color which they can 
reflect is absent, they show no color. Fortunately, however, 
most color effects are satisfactorily produced by various pro- 
portions of the three primary colors, red, green and violet. 
So that if a luminescent source could be devised which would 
produce these three primary colors in satisfactory proportions, 


the problem of luminous efficiency might be solved. 


NATIONAL ELECTRIC LIGHT CONVENTION. 

The National Electric Light convention is always one of the 
most important of the electrical meetings of the year. It was 
held this week in Chicago, a city noted for its electrical enter- 
prise and development. The usual excellent programme of 
papers, both of technical and business interest, was presented, 
and an unusually good exhibition of apparatus was shown. The 
first report of the convention is presented in this issue. 

The activities of the National Electric Light Association 
cover many and different lines of work not at all appreciated by 


those who are not familiar with the work of the association. Its 


~ proceedings deal not only with the technical problems in the pro- 


duction and distribution of electrical energy, but with com- 
mercial problems, questions of policy, and other phases of the 
work which technical bodies do not usually consider. Few lay- 
men, indeed, have the slightest conception of the part which the 
central station plavs in our every-day life. They have grown 
accustomed to obtaining light, or a cooling breeze, hy merely 
pressing a button, never for a moment stopping to think what 
it means to have electric power at command at any moment of 
the night or day. l 
During the past vear or two some new problems have come 
up before this association, the proper solution of which will mean 
much to the prosperity of the central stations and in increasing 
the use of electrical power. One of these questions of vital 
importance is that involved in the introduction of the new high- 
efficiency lamps. The immediate introduction of these lamps 
everywhere, were it possible, would mean an enormous reduction 
in the output of the central stations, but this is impracticable 


because of the inability of the lamp companies to turn out the 
new lamps in sufficient quantity. Their use is coming, however, 
as rapidly as possible, and the best method by which this is to be 
brought about, so that all will benefit from the improved lamps, 
has not yet been clearly pointed out. 
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Thirty-first Convention, Auditorium, Chicago, Ill., May 19-22—The Opening of the Exhibition and Reception— 


HICAGO, ILL, MAY 19.—The 
C thirty-first convention of the Na- 
tional Electric Light Association 
opened very auspiciously at the Audito- 
rium on the evening of May 18 with a 
private view of the exhibits of the Class D 
members and a reception, followed by 
dancing. The attendance was very large 
and notwithstanding the fear that recent 
difficulties in business would keep many 
away, there was no falling off, and a note 
of great cheerfulness and buoyancy was 
everywhere predominant. The special 
trains provided excellent service and the 
several delegations arrived in good time 
to get ready for the strenuous week that 
followed. 

The exhibit this year is arranged in the 
ballroom of the Auditorium. Though 
rather smaller than the space which has 
been available heretofore, there is a com- 
pactness and symmetry that enhances the 
enjoyment of this feature of the conven- 
tion. Then, again, there has been a striv- 
ing after decorative features that has 
hitherto not been attempted, and the re- 
sult justified the wisdom of the Exhibit 
Committee, and the commendation with 
which this vear’s presentation was received 
is indeed well merited. Conspicuous 
among the exhibits were those of the Allis- 
Chalmers Company, the General Electric, 
Westinghouse, Western Electric, Federal 
Electric, Simplex Heating, American Dis- 
trict Steam, Crocker-Wheeler, Fort Wayne, 
H. W. Johns-Manville, Triumph, Central 
Electric and Wagner companies. The en- 
gincering department of the National 
Electric Lamp Association made a notable 
exhibit, demonstrating the availability of 
the tungsten lamp for superior lighting. 
In fact, the whole scheme of lighting dem- 
onstrated the effectiveness of the new in- 
candescent lamps, which were arched, fes- 
tooned and clustered in great profusion. 
Several flaming arcs were shown and the 
front of the Auditorium was flooded with 
light from a number of Excello, G.-L., 
Beck and German-American electric fame 
arcs. 

The first formal session of the thirty- 
first convention was called to order on 
Tuesday morning. The excellent scheme 
of registration had facilitated the distribu- 
tion of papers, and when the session as- 
sembled ample time had been, in most 


The Opening Sessions of the Convention. 


(Special Despatch to the ELEcTRiIcaL REVIEW.) 


cases, available in which to digest the sub- 
ject matter. 

President Dudley Farrand called the 
first session to order and proceeded at once 
to deliver the annual address. He said 
all should recognize the power for good 
of the association. The membership had 


‘grown and was now 1,327, with 664 


Class A members. He hoped that the 
present form of the Question Box, in bul- 
letin form, which had proved very satis- 
factory, would be continued. The interests 
of the member companies’ customers had 
suffered in the recent business depression, 
but there were distinct evidences of im- 
provement, and he predicted an early 
return to prosperity. The agitation 
against corporations, resulting in appoint- 
ment of commissions, was discussed, and 
Mr. Farrand ecmphasized the necessity 
where there was danger of unjust legisla- 
tion to protest very vigorously. The idea 
of effecting a maximum rate for a given 
locality is contrary to the laws which gov- 
ern the operation of the service, and im- 
poses unfair burdens on different users of 
current. The associations should cultivate 
a closer affiliation with the state organiza- 
tions, but should not encourage the forma- 
tion of sub-organizations to discuss spe- 
clalized subjects. This could be properly 
handled in parallel sessions under the 
direction of special committees. Mr. Far- 
rand recommended the appointment of a 
representative to take part in future con- 
ferences called by the Government to dis- 
cuss the conservation of our natural re- 
sources. , 

Several announcements were made by 
the secretary and the report of the Com- 
mittee on Progress was presented by T. C. 


Martin, chairman. 
Owing to the high cost of material and 


supplies, notably copper, there had been 
for some months previous to the financial 
panie of October last a slowing down in 
the pace of expansion, so that, as a whole, 
the industry was able to meet the condi- 
tions with reasonable equanimity and 
fortitude. The total American plants up 
to April, 1908, would appear to be 5,037, 
or, including 396 Canadian and sixty-two 
Mexican, a total of 5,495 for the North 
American continent. No question during 
the past year has occupied greater atten- 
tion on the part of electric light and power 


companies than those which concern rela- 
tions with the municipality or the state. 
There have been decisions of importance 
by public service commissions and by the 
courts affecting rates. Legislatton has 
overshot its mark, and it has come to be 
perceived that public service commissions 
can not be constitutional in character un- 
less they protect the interests and proper- 
ties of the corporations as equitably as 
they do the rights of the public to decent, 
honest treatment. It can not be said 
that, in general, anything particularly 
new has developed in central station de- 
sign and construction during 1907. The 
year has seen a continued and increasing 
use of the steam turbine generator units, 
especially in the larger plants. The year 
has witnessed in some instances a les- 
sened use of sign lighting, but not so 
much as might have reasonably been ex- 
pected. The higher-efficiency incandes- 
cent lamps have taken hold with great 
impetus, and the introduction of these to 
the consuming public has now become a 
vital factor in central station practice. 
The new flaming arc lamps are being in- 
stalled in large numbers, and are compet- 
ing very effectively with the newer forms 
of incandescent lamps. Various improve- 
ments have been made during the year in 
vacuum tube lighting, this improvement 
referring more specifically to mercury 
vapor lamps of the Cooper Hewitt type. 
Notwithstanding the depression which 
took place in other directions, the sale of 
electric heating apparatus continued and 
this branch of the art made considerable 
progress. The year has witnessed a steady 
growth in motor applications and utiliza- 
tion, and new fields have been added with- 
out any particular requirements as to 
modifving the motor itself. 

The paper entitled “Distribution M 
Suburban Districts” was read by the au- 
thor, George H. Lukes. 

The distribution of electricity for com- 
mercial lighting and power in suburban 
districts is now almost entirely by alter 
nating current at sixty eycles. The three- 
phase, three-wire system is ordinarily 
used for transmission, the voltage ranging 
from 6,600 to 22,000. In deciding up” 
the transmission voltage to be used there 
are a number of points to be borne 10 
mind. „I£ possible, the ultimate voltage 


Reteta 


May 23, 1908 


at which the system is to operate should 
be settled upon at the start. If this is 
done, equipment can be purchased that 
will not have to be discarded when a 
change is made to a higher voltage. If 
possible, the voltage should be the same 
as that used by other companies operat- 
ing in adjacent towns or districts. This 
facilitates the interchange of current be- 
tween companies and the quick transfer 
of apparatus in emergencies. If it seems 
inadvisable to adopt the voltage in use by 
neighboring companies, a little money 
spent for extra taps in transformers, 80 
that they will be interchangeable with 
those of other companies, is often good 
policy. On transmission lines the prac- 
tice of placing the insulators so that the 
wires will be at the points of a triangle 
is common. Provision is frequently made 
for two transmission circuits on the same 
pole, one on each side of the pole. The 
separation between the wires of the trans- 
mission lines should be made sufficient 
at the start for the ultimate voltage. If 
it is necessary to carry the local distribut- 
ing wires on the same poles with the 
transmission wires, the separation between 
the different sets of wires must be ample 
to allow linemen to work on the local 
wires while all wires are alive. Five feet 
is usually enough for the purpose, and 
this is sometimes made less at crossings 
where high poles are required. Insulators 
should be selected with the idea of hav- 
ing a good factor of safety when the sys- 
tem is operated at the ultimate voltage. 
The importance of having a good insu- 
lator can not be overestimated, and an 
additional expenditure on insulators alone 
of $25 per mile of line may result in more 
reliable service. Standard practice seems 
to have settled down to the use of some 
form of iron pin, reliance for insulation 
being placed entirely on the insulator. 
Transformer substations may range from 
a structure of wood or corrugated iron 
meunted on two poles to a fireproof build- 
ing equipped with a switchboard and with 
all the modern high-tension controlling 
and regulating apparatus. A decision as 
to proper location and type requires care- 
ful consideration, and in building it is 
always wise to provide for the future. As 
& general rule, the substation should be 
located as near as possible to the centre 
of load of the district it is to supply. 
The substation must be where both high 
and low-tension overhead lines can be 
brought to it with the least objection from 
property owners and public authorities. 
The duration of the franchise and the 
present and prospective relations with the 
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public authorities in the village or city 
must also be considered. The greater 
factor of safety secured by the use of 
three transformers instead of one in the 
relatively small suburban substations 
seems to warrant their use even at some 
extra cost. Automatic high-tension oil 
switches, with all the appurtenances, run 
into money very fast, and a good deal of 
judgment must be exercised in their se- 
lection. If the transmission line is con- 
trolled by automatic oil switches it is 
desirable to equip similarly the primary 
feeders or circuits. A combination of 
fuses on the feeders, with an automatic 
switch on the transmission line, works 
badly in case of a short-circuit on a 
feeder, on account of the time element in 
the fuse. The demand in suburban dis- 
tricts being principally for current for 
lighting and small power, a large part of 
the distribution is by means of single- 
phase feeders. The three-phase system is 
supplanting the two-phase system on ac- 
count of its greater economy and adapt- 
ability to all conditions. The four-wire, 
three-phase system seems to have many 
advantages over other systems for subur- 
ban work. In this system the generator 
or transformers are Y-connected, the neu- 
tral being brought out and connected to 
a ground fourth bus-bar. Secondary dis- 
tribution for lighting is almost univer- 
sally from three-wire secondary mains or 
buses at approximately 110-220 volts, 
customers being supplied at 110 volts for 
installations up to twenty or thirty lights, 
and at 110-220 volts for larger installa- 
tions. Generally, in the suburbs a lighter 
type of overhead construction is permis- 
sible. Wires carrying the highest voltage 
should be on the upper cross-arms. Feed- 
ers and circuits to remote points should 
also be on the upper cross-arms, where 
they will not be disturbed. Primaries and 
street-lighting circuits for local use 
should be on the lower arms, where taps 
to transformer connections can be con- 
veniently made. Secondary wires should 
be on the lowest arm by themselves. In 
a well-designed distribution system feed- 
ers of sufficient capacity run from the sta- 
tion or substation to centres of distribu- 
tion. No primary main or transformer 
should be tapped off between the station 
and the centres of distribution. The 
pressure at the feeder end is kept constant 
by means of feeder regulators of either 
the induction or the switch type. The 
analysis of distribution losses is a matter 
that is apt to be neglected in most cases, 
but systematic attention to it is necessary 
for efficient operation. Where a company 
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is forced to put considerable of its con- 
struction underground, it is poor policy 
to put any but the best material into this 
construction. In an overhead distribu- 
tion system it is often a fact that slip- 
shod records are kept. Accurate pole- 
line records are a convenience to all de- 
partments of the company, and a positive 
necessity to the operating department if 
good results are to be obtained. The 
essential features for commercial distri- 
bution are, first, a record of each trans- 
former showing, in addition to the data 
on the transformer itself, its location, 
feeder from which it is supplied, and its 
connected load; second, a record of each 
feeder, showing route followed from sta- 
tion to centre of distribution, with its 
system of primary and secondary mains. 
When a company is not large enough to 
afford a department of records, it is wise 
to make this work a part of the routine 
of several employés, both to secure a 
check on the work and to insure its being 
carried on through the inevitable changes 
in the personnel of the orzanization. 

The discussion on this paper was 
opened by Farley Osgood, who agreed with 
Mr. Lukes that a line should be built to 
carry its alternate voltage and current. 
However, this was not sufficiently empha- 
sized. Either construction as good as pos- 
sible should be used or the company should 
stay out of the locality. He did not ap- 
prove of a galvanized iron pipe for a 
ground and considered that where it was 
not possible to ground to water mains or 
similar services nothing but a well-in- 
stalled copper plate ground should be ap- 
proved. 

Peter Junkersfeld thought that there 
was not enough attention given to the 
matter of pole-line records. He believed 
that if the overloading of pole lines were 
watched closer it would postpone the 
placing under ground of distributing sys- 
tems in suburban districts. 

H. B. Gear stated that the galvanized 
iron-pipe ground had been used with suc- 
cess in Chicago, and that the four-wire, 
three-phase system was also a great ad- 
vantage in handling’ unbalanced loads. 

Dr. Charles P. Steinmetz emphasized 
the necessity of protecting transmission 
lines from lightning, and cautioned oper- 
ating men against the use of two single- 
phase transformers in open-delta. This 
was unsafe and unreliable. 

The question was raised as to what 
constituted the high-tension system ‘limit, 
and the consensus of opinion indicated 
that the limit of 5,000 yolts, as has been 
adopted by) the) Underwriters, be consid- 
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ered standard. A motion was carried to 
have a committee appointed to draft suit- 
able resolutions covering this matter. 

The paper by Paul Liipke, entitled 
“Tape,” was read by I. C. Martin and 
received with great enthusiasm. 

This paper gives a brief analysis of the 
functions of red tape in the executive de- 
partment of a corporation. Mr. Lipke 
thinks that there must be red tape in 
order to prevent chaos, but those charged 
with its handling face a grave responsibil- 
ity. ‘The secret of the use of red tape is 
in not allowing it to become a burden. 
Intelligent approximation is a high art. 
Nothing will promote economy more ef- 


fectually than a continuous, uniform ‘rate. 


of production. In handling red tape there 
are really but two points to be observed. 
These are strict compliance with the rules 
and the avoidance of errors. The thor- 
ough-going manager should relegate re- 
lentlessly to some one else the things that 
some one can do as well as himself. 
Thoroughness does not mean indiscrimi- 
nate attention to an agglomeration of 
petty details; it means the intelligent 
elimination of unessentials and a firm 
grasp on matters of vital importance. It 
should be one’s constant aim so to manage 
his affairs that they will run smoothly and 
efficiently without him; for the moment a 
person has reached that point, that point 
invariably coincides with the moment for 
his promotion. Retrogression begins the 
moment one is convinced that he is doing 
his best. ‘There really is no best. The 
man needed and wanted is he who can 
stoutly and with ability defend his own 
opinion while a matter is under discus- 
sion and open to argument, and who, if 
overruled, is broad enough to bring his 
best efforts, with true loyalty, to bear upon 
making an unqualified success of the opin- 
ion that prevailed. In short, the coming 
man must be able to abide by the deci- 
sion of the court and go to work. 

The report of the Committee on 
Grounding of Secondaries was read by 
W. H. Blood, Jr. 

The committee has drafted a rule, work- 
ing in conjunction with committees from 
the American Institute of Electrical En- 
vineers, the Association of Edison Hurmi- 
nating Companies and the National Islec- 
trical Inspectors’ Association, which was 
submitted to the Underwriters’ National 
Electric Association at its meeting in 
New York in March of the present year. 
This is designated as rule 13 A, and will 
eventually form part of the National 
Electrical Code. It is the opinion of all 
that when this rule has finally been put 
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into the code it should be made mandatory 
and not permissive. Except for minor 
details, the only serious point at issue 
seems to be whether the limiting voltage 
shall be 150 or 250. The committee is 
unanimous in its opinion that alternating- 
current circuits carrying less than 150 
volts should in all cases be grounded. 
Above 150 volts the grounding should be 
made prohibitory. The committee sug- 
gested the following resolution: 

“Resolved, That it is the sense of this 
meeting that it is desirable to have in- 
serted in the National Electrical Code a 
rule making mandatory the grounding of 
alternating-current secondary circuits up 
to and including 150 volts, and a pro- 
vision making prohibitory the grounding 
of secondary alternating-current circuits 
carrying in excess of 150 volts.” 

The Tuesday morning session closed 
with the reading of the paper, “Series In- 
candescent Systems with Tungsten 
Lamps,” by P. D. Wagoner. 

The recent development of the Gem 
high-efficiency unit at 2.7 watts per can- 
dle, and the tungsten lamp at 1.25 watts 
per candle, places the series incandescent 
system on a basis to compete effectively 
with other systems of street illumination. 
Indications of most satisfactory tungsten 
life have been secured in actual practice. 
For example, in one installation of 172 
lamps an average life per lamp of 1,350 
hours has been obtained. A test conduct- 
ed on eighteen lamps of this type resulted 
in twelve lamps burning over 2,000 hours 
without breakage or perceptible decrease 
in efficiency. It is therefore reasonable 
to expect an average life of 1,500 hours 
at 1.24 watts per candle. Considered as 
a mere source of light, the series arc lamp 
is of higher efficiency than the tungsten 
lamp, but this fact does not necessarily 
mean higher illumination efficiency. As 
illumination varies inversely as the square 
of the distance from the source of hght, 
and since, therefore, the intensity of light 
falls off very rapidly as the distance from 
the source increases, there are many cases 
in which a more uniform, and therefore 
more satisfactory, illumination can be ob- 
tained by means of incandescent lamps 
placed at closer intervals than by arcs 
of greater total light flux placed at 
longer The incandescent 
lamp is best adapted to streets requir- 
ing a lower intensity, where are lamps, 
to compete economically, would have 
to be placed so far apart that the in- 
tervening space would be practically un- 
lighted, though an unnecessary intensity 


intervals. 
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would be provided in the immediate vicin- 
ity of the lamp. 

The Tuesday afternoon session was 
opened by the reading of the report of 
the Committee on Organization Possibili- 
ties, by Henry L. Doherty. The follow- 
ing committee was appointed to draw 
up resolutions upon his recommenda- 
tions: W. W. Freeman, F. M. Tait, L. A. 
Ferguson, W. H. Blood, Jr., and Arthur 
Williams. 

The discussion on the report of the 
Committee on Grounding Secondaries was 
again taken up and a resolution adopted 
recommending as the sense of the asso- 
ciation that a rule be inserted in the Na- 
tional Electrical Code making mandatory 
the grounding of secondaries on all sys- 
tems of 150 volts and under, and making 
prohibitory the grounding of secondaries 
of systems of over 150 volts. 

The paper on “Power Developments in 
Small Stations,” by Charles Robbins and 
J. R. Bibbins, was read. 

This paper analyzes the development of 
power loads on small stations and seeks 


-to establish standards whereby the man- 


ager can have indicated to him the factors 
which govern the best selection of custom- 
ers, so as to make it possible to operate 
the station at maximum efficiency. Curves 
from a successful operating station are 
analyzed, and a hypothetical case as- 
sumed, showing wherein improvement can 
be made by selecting the proper forms of 
prime movers and establishing correct re- 
lations as regards the long-hour and short- 
hour consumers. The long-hour user al 
a low rate is more profitable than the 
short-hour, high-rate consumer. This in- 
volves the question of the proper appor 


‘tionment of fixed charges between long 


and short-period service, so as to render 
these charges commensurate to the serv- 
ice rendered. It is obviously improper t0 
load the long-hour customer with the same 
amount of fixed charges as a short-hour 
consumer. There can be no doubt that 
in every industrial community there exist 
users of power who can, with advantage 
to themselves, use central-station service 
instead of generating it by the varois 
methods at present in use. An important 
step, and perhaps one of the most neces- 
sary, is to see that each power prospect i 
fully advised that the central station 15 
ready to serve his requirements. Tns 
may be done by general advertising am! 
personal solicitation, with the reasonable 
expectation that a high average of results 
will lead to a satisfactory load curve. Am 
other’ method, and one that is used by 
manwfaéturers. of other commodities, 1 
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to classify all the possible purchasers into 
related groups and then to plan a separate 
sales campaign adapted to each of the 
classified lists of prospects. The prob- 
lem that confronts the electrical manu- 
facturers of to-day, to a great extent, is 
the proper selection of the right character- 
istics required of a motor and the method 
of controlling its operation, together with 
the proper combination and operation of 
the electrical unit with the machines it is 
intended to drive. The practice of to-day 
is not simply to belt a motor to the line 
shaft or gear the motor to the machine, 
but it is to give the most minute con- 
sideration to the selection of the control- 
ler and its location, to the characteristics 
of the motor and the methods of applying 
it, and to the effect the combination will 
have on the cost of the product. Curve- 
drawing meters in temporary or perma- 
nent connection with motor installations 
will show some surprising results and at 
once suggest and cause the immediate 
modification of many methods of accom- 
plishing work heretofore considered very 
satisfactory. 

This was discussed by Messrs. Dahm, 
Almert, Wilcox and Spencer. 

The paper entitled “The Small Station 
and Its Economical Operation,” by J. T. 
Whittlesey and Paul Spencer, was then 
presented. l 

The authors consider that it should be 
the cardinal principle in all station de- 
sign that no picce of apparatus or any 
appliance should be installed that can not 
Justify itself not only on the basis of the 
economy promised by the manufacturer, 
hut also on the most conservative basis. 
The simple design is always the safer one 
for the manager of a small station to 
adopt. Simplicity of design does not 
mean lack of design, and it is probably of 
even more importance in the cost of a 
small plant than of a large plant that it 
should be arranged at the start so that it 
can be developed along definite lines. 
Everything points to the fact that all 
companies, sooner or later, will be operat- 
mg under restrictions imposed by state 
commissions. The value of displaced ap- 
paratus can no longer be charged to 
capital account. Jt becomes of the utmost 
Importance that each station should be 
able to grow along definite lines, utiliz- 
ing to the end of its useful life all the 
apparatus it may have. In choosing a 
site one should he selected that will have 
railroad facilities, and if possible a supply 
for condensing water, as a condensing 
plant will be desirable when the load has 
grown to a certain point. The stack 
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should be of brick, as steel stacks will in 
every case be found to be the more ex- 
pensive in the end, both because they re- 
quire a constant maintenance charge for 
painting, and because, sooner or later, they 
must be replaced. For a small load, say 
under 1,000 horse-power, the authors be- 
lieve that a simple non-condensing station 
will show the best possible economy. The 
generating unit should be direct-connected 
with engines, preferably of the Corliss 
type, of moderate speed. The boilers may 
be either fire-tube or water-tube, but 
should be hand-fired with no elaborate 
machinery for handling fuel or ashes. The 
station auxiliaries should be reduced to a 
minimum. The switchboard design 
should provide for exciter panels lo- 
cated in the middle of the board, 
with sufficient space left for all 
future extensions. The connections from 
the generators to the switchboard should 
be carried in cable under the floor and 
the outgoing feeders should also be 
carried under the floor to a wire tower 
at the corner of the building. The chief 
engincer should see that the capacity in 
apparatus running follows closely the load 
curve. He should have an indicator and 
take frequent cards so that he may know 
at all times the condition of his valves 
and cylinders, and remedy any defects 
that may be shown. The cutting-in and 
out of boilers and banking of fires must 
be watched as closely as the running of 
the engine room, to make the boiler capac- 
ity meet the loads most economically. 
The combined boiler efficiency, including 
the grate and heating surface, can be kept 
up to the highest point only by constant 
attention to the condition of the boiler 
setting and the tubes. One great source 
of loss in boiler efficiency is the bad con- 
dition of boiler setting, cracks around 
drums and other points in the setting 
which admit cold air, decreasing the draft 
and lowering the temperature. It is es- 
sential for the economical operation of a 
small plant that integrating wattmeters 
he installed on each generator, and the 
daily output kept on a log sheet. The 
engineer should have his pay-rolls and 
bills for material so that with a very small 
amount of bookkeeping he can get the 
actual cost of labor, fuel, oil and waste, 
repairs and buildings, engines, boilers and 
electrical apparatus. 

The paper by Alexander J. Campbell, 
entitled “The Future of the Question 
Box,” was read, and the recommendations 
contained therein referred to the coming 
administration with power to act. 

This paper reviews the history of the 
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Question Box, which was conceived just 
before the Cincinnati convention, in 1902, 
by Henry L. Doherty, then president of 
the association. Mr. Doherty’s idea met 
with instant success, but the question now 
arises as to what extent it should be con- 
tinued. In presenting the Question Box 
at Atlantic City in 1906, Paul Liipke, 
the editor, reviewed some of the disad- 
vantages of the method then followed and 
suggested that the association print a 
handbook which should, in a way, take 
the place of the Question Box and be an 
authoritative reference book. The matter 
was not taken up by the association at 
that time, and again the following year 
Mr. Liipke recommended that changes 
should be made in the method of carry- 
ing on the work. The faults were that 
the volume was published annually, and 
often the answers reached those asking 
the questions too late to be of value. Fur- 
thermore, there was a large repetition of 
questions covered in previous issues, and 
some useless and unnecessary matter. 
The inauguration of the monthly bulletin 
and the publication of the Question Box 
in connection with it eliminated one of 
these faults. Two distinct functions are 
performed by the Question Box: In the 
first place, it is a means of obtaining 
answers to specific questions. It is also 
a means of exciting and maintaining in- 
terest in the association work among 
members who would not otherwise take 
part. Mr. Campbell suggests that the as- 
sociation should publish a handbook. 
This should reduce the number of ques- 
tions asked. He also urges that the Ques- 
tion Box be continued as a part of the 
monthly bulletin, as at present, to take 
care of questions to which an answer 
might not be found in the handbook, and 
to keep the interest alive. He suggests 
that either a single editor or a committee 
be appointed to publish for next year a 
handbook that shall consist largely of 
compilations from the previous issues of 
the Question Box, supplemented by such 
new material as the editors shall be able 
to gather during that time. Immediately 
upon the publication of the handbook a 
revision committee should be appointed 
and given three years in which to produce 
a more complete handbook. 

The report of the Committee on Uni- 
form Accounting was read, and a resolu- 
tion carried adopting the classification of 
income and expenses recommended. _ 

The session closed with the appoint- 
ment of a committee to prepare resolu- 
tions specifving the limiting potentials of 
high-tension circuits so as to bring this 
designation in accordance with the Un- 
derwriters’ National Electric Association. 
This committee is composed of Paul Spen- 
cer, G. H. Lukes, C. P. Steinmetz, K. IT. 
Davis and T. E. Moultrop. 

Ay (A) G. 
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Electric Power in Iron and 
Steel Mills. 

In the discussion of a paper on “Elec- 
tric Power in Iron and Steel Mills,” read 
recently before the Engineers’ Society of 
Western Pennsylvania, Professor W. 
Trinks took the stand that in some cases 
there was no gain to be secured by the 
introduction of the motor drive in rolling 
mills. He said that a well-designed rope 
drive may have an efficiency of ninety-five 
per cent, which is considerably better than 
the eighty-five per cent of the motor 
drive. The efficiency being better for 
belts and ropes than for electric trans- 
mission for short distances, it follows that 
the latter form of drive should not be in- 
stalled without a careful examination of 
the other two. About two years ago Ger- 
man engineers were enthusiastic on the 
subject of large electrically driven hoists 
for deep mines, but the advantages gained 
were due to the fact that the motors re- 
placed old and inefficient steam hoists; 
and when the engine builders realized the 
inroads that the electric motor was making 
in this field they redesigned their ma- 
chines to effect a saving in steam. By 
introducing compound condensing engines 
with suitable regulating devices to pre- 
vent the wasting of steam, they have been 
able to show a better economy than the 
electric hoists. These hoists are all in 
large units of about 4,000 horse-power. 
It is a question whether a similar result 
will follow in the rolling mill. Here the 
motor is being installed to replace old 
worn-out engines, and, of course, gives a 
noticeable gain. Moreover, the rolling- 
mill engine has been sadly neglected, par- 
ticularly the reversing type. All that has 
been asked of it is that it should run and 
never break down. Economy has not been 
considered. For reversing rolls, the steam 
engine is considerably better than the elec- 
tric drive because of the rapidity with 
which it may be reversed. For three high 
and continuous mills the motor has strong 
features, making it preferable to the 
steam engine, but the author believes that 
the future will see an increasing use of 
the gas engine coupled directly to large 
rolls. It should be possible to connect a 
single gas engine to a series of continu- 


ous mills by a rope drive. In introducing 
the electric motor care has been taken to 
protect it from the dirt and fumes of the 
mill, and the same precautions should be 
taken when using the gas engine, and it 
ought to be possible to design a gas engine 
which would be economical at half load 
as well as full load.—Proceedings of the 
Engineers’ Society of Western Pennsyl- 
vania (Pittsburg), April. 
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Gas and Electricity in Mas- 

sachusetts. 

The twenty-third annual report of the 
Board of Gas and Electric Light Commis- 
sioners of the commonwealth of Massa- 
chusetts has been issued. In this atten- 
tion is called tò the progress in hydro- 
electric power development. Although no 
company for this purpose has yet been 
organized in the state, one has been char- 
tered in Connecticut, which will probably 
dispose of a large part of this power in 
Massachusetts. 

The reports of meter testing show about 
the usual conditions, but few meters be- 
ing in error more than a few per cent, 
and these being pretty evenly divided be- 
tween fast and slow instruments. 

The record of accidents caused by gas 
and electricity during the year is given 
according to law. This shows that there 
were 148 fatalities due to gas, about sixty- 
four of these being suicide. There were 
about 143 accidents which did not result 
fatally. The accidents due to electrical 
shocks are much smaller, as is always the 
case, there being but fifteen fatal shocks 
and but thirteen non-fatal cases. About 
half of these accidents happened to em- 
ployés of the electrical companies, being 
due to thoughtlessness on their part. 

The part of the report devoted to gas 
service shows that the average price for 
gas was $0.923 per thousand feet. There 
are something over 200,000 gas stoves in 
use in the state, an indication of the im- 
portance of this device. Reports of the 
operations of the different electrical com- 
panies in this state, both private and 
municipal, are given in some detail. The 
following tabulation shows the earnings 
for private companies during the past 
three years: 


GTOBB. . 6. cee eens 89.776.430  R,927.9IN  $8,108,%85 
Expenses ........... 5,714,425 5,186,592 4.777218 
A Te $4,062,005  $3.741.396 831,017 
Deducting gas profit 78,618 666,710 = 634,690 
Balance ........... $3.272.387 $3,074,616 2.696.827 
Add other income... 186,708 244) BUR 223,012 
Total income...... $3,450.00) 3.925.907 2.919.389 
Charges......... . 1,873,587 1,315,274 1,523,208 
Balance .........6. $2.045.523  $1.928.633  B1.800,04 
Dividends........... 1,820 BU 1,647,088 ioe 
Surplus ........... $258,721 $281,545 1803.206 


The operations of the municipal elec- 
tric companies for the past two years are 
shown to be as follows: 


í | 1907, 1908. 
IrOSS CATNINGS. ...........008. $419,460 $974.31 
Expenses... LIEN 423.642 T3927 

Leaving an apparent profit of 25,827 Es 


The report gives in addition a sum- 
mary of the legislation affecting the gas 
and electrical industries during the year, 


——— 
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American Institute of Elec- 
trical Engineers. 


The annual business meeting of the 
American Institute of Electrical Engi- 
neers was held in the auditorium of the 
Engineering Societies Building, Tuesday 
evening, May 19. The report of the board 
of directors was read by Secretary Ralph 
W. Pope, which showed that the Institute 
steadily moved forward during the year, 
having had an increase in membership of 
1,153 and a substantial improvement 
financially. 

The report of the board of tellers 
showed that the following officers were 
elected for the coming year: President, 
Louis A. Ferguson; vice-presidents, C. C. 
Chesney, Calvert Townley, B. Gherardi; 
managers, D. B. Rushmore, H. E. Clif- 
ford, C. W. Stone, W. G. Carlton; treas- 
urer, George A. Hamilton; secretary, 
Ralph W. Pope. 

The two papers of the evening were 
then read. These were: “Comparative 
Tests of Lightning Protection Devices on 
the Taylor’s Falls Transmission System,” 
by J. F. Vaughan, and “Studies in Light- 
ning Performance, Season of 1907,” by 
N. J. Neal. An abstract of Mr. 
Vaughan’s paper appears elsewhere in this 
issue. A report of the discussion will be 
published in the next issue of the Erec- 
TRICAL REVIEW. 

a 
Toronto Section of the Ameri- 
can Institute of Electrical 

Engineers Elects Officers. 

The annual meeting of the Toronto 
section of the American Institute of Elec- 
trical Engineers was held at the St. 
Charles Café, Toronto, Ontario, on May 
15. After the report of the secretary had 
been read and adopted, the following ofi- 
cers for the coming year were elected: 
Chairman, W. A. Bucke; vice-chairman, 
H. W. Price; secretary, W. G. Chace; ex- 
ecutive committee, E. Richards, W. H. 
Fisenbeis, R. J. Clark. After the busi- 
ness session had adjourned the members 
visited the Main and College exchanges of 
the Bell Telephone Company. 

— 0 

Illuminating Engineering 

Society. 

The May meeting of the New England 
section of the Illuminating Engineering 
Society will be held in the auditorium of 
the Edison Building, 39 Boylston street, 
Boston, at 7.30 Wednesday evening, May 
27. At this meeting solutions to the prob- 
lem of lighting a drygoods store will be 
presented and discussed by representatives 
of the gas and electric lighting com- 
panies, 


—_—— 
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An Interesting Development of a Small Swiss 
Hydroelectrie Plant at Chur. 


HIS plant, which is located 1.5 miles 
from the city of Chur, Switzerland, 
in the Schanfigg Valley, at the 

junction of the Rabiusa and Plessur rivers, 
was originally installed for the purpose of 
supplying 1,300 lamps with a total of 
15,700 candle-power. For this purpose 
the flow of the Rabiusa River was utilized 
under a head of 185 feet. A dam twenty- 
nine feet high was built across the stream, 
providing a storage capacity of 335,000 
cubic feet which insured, during times of 


By Frank Koester 


plant being used as a reserve. To provide 
for a uniform and large water supply, at 
the head of the above-mentioned storage 
reservoir, being about 350 feet up-stream, 
sluice-gates, screens and sand traps were 
installed on one side of the Rabiusa while 
on the opposite side an overflow tunnel 
conducts the surplus water, by-passing the 
storage reservoir, to a point below the 
dam. This tunnel is laid through the 
mountain, mostly through gneiss forma- 
tion. It has an arched top, is 11.5 feet 


tunnel which joins the old head-race and 
continues along the same line to a point 
at which it crosses the Plessur River over 
a lattice girder bridge. Here it enters 
another tunnel 767 feet long, then con- 
tinues alongside of the state road and 
finally proceeds underground to the power- 
house. The penstock at the power-house 
is made up of three-eighths-inch material 
while at its upper end it is one-quarter- 
inch. 

The connection between the Plessur 
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INTERIOR OF PLANT (PRESSURE PUMPS IN FOREGROUND) HYDROELECTRIC STATION, CHUR, SWITZERLAND. — ` 


minimum flow, a capacity of 350 horse- 
power for ordinary daily runs. 

There were installed three 100-horse- 
power and one 175-horse-power, 2,000- 
volt, sixty-five cycle, single-phase gener- 
ators, belt-driven by two turbines. 

Additional capacity was soon found 
necessary, which was provided by the in- 
stallation of a steam plant, and plans were 
made for a new project, having in mind 
the more economical utilization of the flow 
of the Rabiusa and the flow of the Plessur 
as well.. For this purpose one single new 
plant has recently been erected, the steam 


wide, 11.5 feet high, and 425 feet long, 
138 feet of which had to be lined with 
concrete. The old sluice-gates in the dam, 
which previously controlled the flow to the 
old power plant, now serve for draining 
and cleaning the reservoir. Just above 
the dam is the basin to which the new 
penstock is connected, covered by a small 
building containing sluice-gate, screens 
and electric signaling apparatus for in- 
dicating the level of the water. The pen- 
stock, which is 31.5 inches in diameter 
and made up of rolled steel sections, 
twenty-three feet in length, is laid in a 


River and the power-house is not yet made. 
It will consist of a tunnel 4,750 feet long, 
with a pitch of 1.5 feet to the thousand, 
leading to a collecting basin. From here 
a penstock, forty-seven inches in diameter, 
will be carried through a tunnel 900 feet 
long and will then cross the bridge men- 
tioned where it will enter the tunnel above 
described and run parallel with the other 
penstock to the power-house. 

The net head utilized of the flow of the 
Rabiusa is 272.5 feet, and that of the 
Plessur will be 191 feet. As the water of 
the former is drawn from the described 
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reservoir, the supply of which is limited, 
and is sufficient only for running the 
plant from 5 to 8 a. M., and from 5 to 10 
P. M., for lighting purposes, and the water 
of the Plessur gives a steady supply for 
twenty-four hours. the combined supply 
will give a total of 1,355 horse-power 


PENsTOCK, PARALLELING STATE ROAD, HYDROELECTRIC STATION, 


CHUR, SWITZERLAND. 


without the steam reserve. During the 
longest run, from 5 to 10 Pp. M., 600 horse- 
power per hour is derived from the Rabiu- 
sa, while from the Plessur, which will give 
a constant flow, there being no reservoir, 
755 horse-power will be derived. The flow 
of the Rabiusa is at present only utilized 
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The power plant has been designed to 
accommodate six turbo-generator units, 
there being three installed at present, 


each of 250 horse-power. These turbines 


are of the high-pressure type, as de- 
signed by Escher, Wyss & Company, for a 
head of 272.5 fect and 375 revolutions per 


minute. The turbines have two needle 
nozzles supplied from the penstock by a 
twelve-inch branch and giving a jet three 
inches jn diameter. The turbines are well 
provided with automatic regulating de- 
vices in connection with servo-motors and 
may also be controlled by hand. The oil 


SWITCHBOARD IN THE HYDROELECTRIC STATION OF CIIUR, SWITZERLAND. 


for lighting purposes, and in the interim 
between 8 a. M. and 5 P. M. the flow of 
this stream is stored in the reservoir. 
However, when, in the near future, the 
power of the Plessur shall have been fully 
developed, both powers may be utilized 
to supply current for both lighting and 
power purposes. 


supply for the servo-motors is supplied by 
two high-pressure oil-pumps having a 
common air chamber. Although the tur- 
bines are impulse wheels (similar to the 
Pelton wheel), they are fitted with a draft 
tube in order to utilize the total head, as 
the turbines could not be placed close to 
the tail-water level. 
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The generators are direct-connected to 
the turbines by means of flexible insulated 
couplings. They are 210-kilowatt, fifty. 
cycle, 2,000-volt machines of the “Oer- 
likon” make. The exciters are mounted 
on the generator shaft, an outboard bear- 
ing being used, and are thirty-three-volt 


y 


~ Sie SET os 
> = 


ee be T 
SD A A 


os = i. i 
m NA sa 
= l 
T ae F 
J : 
-~ a ans qE “3 q son . 
e.. ~ 
i > ET l ETN 
=a g De ` w: 
Soy es 


PENSTOCK BRIDGE, HYDROELECTRIC STATION, CHUR, 


WITZERLAND. 


120 amperes. The synchronizing is con- 
trolled from the switchboard. 

The two-story switch room is -located 
alongside the generator room, the switch 
gear, in accordance with modern Swiss 
practice, being situated in reinforced con- 
crete cells. There are two bus-bar sys- 
tems, one single-phase for light, and one 


HigH-TENSION O1rL-SWITCHES AND FUSES. 


three-phase for power purposes. The 
switches are so placed that the power from 
cither stream may be utilized so that the 
current generated may be thrown on either 
bus-bar system. The switchboard is placed 
several feet above the generator-room floor 
and in front of this there is a gallery 
which-ig-on the same level as the switch 
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room. The board, which forms part of the 
partition wall between the generator room 
and the switch room, is built of structural 
steel, with white marble pancls, upon 
which the various instruments are 
mounted. The lower section of the struc- 


APPARATUS FOR OUTGOING FEEDERS. 


ture is covered with perforated iron, in- 
suring proper ventilation for the switch 
room. Low-tension apparatus only is 
mounted on the front of the marble pan- 
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line the outgoing feeders are laid under- 
ground. For the supply of current for the 
power-house itself and for the immediate 
neighborhood, two  ten-kilowatt trans- 
formers, one being three-phase and the 
other single-phase, are located in the 
switch room. The electrical equipment 
was installed by the Oerlikon Company, 


Switzerland. 
ee po 


Electrically Driven Revers- 
ing Rolling Mills. 


A discussion is given here by Henry 
Crowe, of the use of the Ilgner system of 
compensating for violent changes in the 
load of an electrically driven rolling mill. 
This system consists in brief of driving 
the rolls by a motor which draws its 
power from a motor-generator group, it- 
self driven by the power supply, and upon 
the shaft of which is mounted a heavy fly- 
wheel. The motor of this transforming 
group has such characteristics as to allow 
the flywheel to absorb and give up energy, 
due to changes in speed, as the load on the 
rolls is thrown off or on. Moreover, when 
the rolls are reversed, the system acts as 
an absorbing brake, thus saving much of 
the energy which would otherwise be 
wasted. In large rolling mills the power 
required may vary from nothing to fif- 
teen thousand horse-power in either direc- 


Heap-Race, HYDROELECTRIC STATION, CHUR, SWITZERLAND. 


els, while the high-tension apparatus, such 
as oil switches, fuses, measuring trans- 
formers, ete., is placed in individual 
concrete cells, none of which is covered. 
The various apparatus is so placed as to 
leave a passage way between the rows of 
cells to permit of easy access to the ap- 
pliances. With the exception of a single 


tion, but these great powers are not re- 
quired for long periods, and an attempt 
to drive such a mill without some such 
equalizing system would be practically im- 
possible. The Ilgner system has been ap- 
plied very successfully for this work, but 
special precautions must be taken to ob- 
tain sparkless operation of the generator 
è 


815 


and the mill motor, since the brushes must 
be fixed in position. An important ad- 
vantage of this system is held to be the 
even torque of the electric drive, as with 
this there is less likelihood of breakage 
of boxes, spindles and wobbling of rolls. 
Another advantage is the fact that when 
the piece bites the rolls the mill does not 
appreciably slow down, as the mill motor 
instantly draws extra current from the 
motor-generator, enabling it to exert auto- 
matically the requisite torque to pull the 
piece through the rolls. Therefore, the 
mill will not stall, but will pull anything 
through up to the maximum power for 
which the circuit-breakers are adjusted. 
For the same reason the mill will not ap- 
preciably race when the piece is through 
the rolls, although the driver will naturally 


use the inertia of the mill to perform the - 


rolling of the tail end of the bar. For this 
reason electrically driven mills run ex- 
ceedingly smoothly and quietly. While 
the steam engine with its small inertia 
can reverse and accelerate more rapid!y 
than any large reversing mill-motor that 
has yeu been put to work, this is merely 
a question of putting plenty of power into 
the motor and of keeping the diameter 
and weight of the armature down. At the 
same time it is not always wise to reverse 
a mill too quickly, for when there are three 
or four stands of rolls coupled together, 
this tends to break the boxes and spindles, 
and there is no object gained in reversing 
the mill in less time than it takes to get 
the piece back to the rolls. From an ae- 
tual installation of the Ilgner type it has 
been found that one ton of four-inch by 
four-inch billets may be rolled for 24.4 
kilowatt-hours of electrical energy. A ton 
of two-inch by two-inch billets requires 
thirty-cight kilowatt-hours; one of eleven- 
inch by six-inch girders, fifty kilowatt- 
hours. These figures are, of course, vari- 
able, depending upon the hardness of the 
material and the temperature at which 
the rolling is carried on. One of the latest 
equipments has already produced from 
fifty to sixty tons of three-and-one-quarter- 
inch square billets direct from ingots of 
two tons in weight, with an energy con- 
sumption of twenty-two kilowatt-hours per 
ton. These figures were obtained when 
the average production was from twelve 
to eighteen tons an hour.—Electrical Engi- 
neering (London), April 23. 

— 0 
Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
June 2, for the following electrical ma- 
terial: Miscellaneous fuses and plugs, 
thirty-eight arc lamps, for delivery at 
Pensacola, Fla.; two electric motors, for 
delivery at Boston, Mass. 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. | 


UNITED TRACTION COMPANY. 

The United Traction Company, of Al- 
bany, N. Y., shows gross earnings for the 
quarter ended March 31 of $453,777; ex- 
penses, $323,799; net, $129,978; other in- 
come, $30,977; total income, $160,955; 
charges, $89,612; surplus, $71,343. For 
the same period of the preceding year 
gross was $456,644; expenses, $292,621; 
other income, $37,641; charges, $87,481; 
surplus, $114,183. 


KANSAS CITY RAILWAY AND LIGHT COM- 
PANY. 

The report of the Kansas City Railway 
and Light Company, of Kansas City, Mo., 
for the month of March and ten months 
ended March 31 (June 1 to March 31), 
shows a March gross of $477,741; ex- 
penses, $267,037; March net, $221,704; 
charges and taxes, $153,824; March sur- 
plus, $67,880; a gain of $302 over the 
same period last year. Ten months’ gross, 
$5,127,918; expenses, $2,658,672; ten 
months’ net, $2,469,246; charges, $1,532,- 
896; ten months’ surplus, $936,350, a 
vain of $32,746 over the same period of 
last vear. 


UNITED GAS IMPROVEMENT COMPANY. 

The net earnings of the United Gas 
Improvement Company, of Philadelphia, 
Pa., for the vear ended December 31, 1907, 
were $6,001,146; dividends, $3,663,136 ; 
surplus for the vear, $2,338,010. The net 
earnings are cqual to 13.1 per cent on the 
S15.884.850 capital stock outstanding. 
The balance sheet shows the following 
statement of assets and liabilities as of 
December 81, 1907: 


ASSETS. 


Investment in gas, electric street railway, 
Welsbach aud other companies, at cost 


W), 89597 
Uncompleted construction contracts......... R2.609 
Real estate, Philadelphia and elsewhere..... 1.062,839 
CU a cts ge steele E ea ha ee eee waar eee | ax 3.821 324 
Accounts and bills receivable, .... aeiee 00. 1,841,077 
Coupons and guaranteed dividends (accrued 
but not yet MIO). se ceee sive ies saurnees 514, 201 
Store room material ...... cc cce cee seeeee ses 112,989 
TOA corse nats awe ws Oe or eee Me ete ens $67,834,968 
LIABILITIES 
Capital stock .......sesssesonssoserrsesnseses. $15.884 RSO 
Taxes (accrued but not due) ............00 eee 208,897 
Bills payable ‘time loans made June and Oc- 
tober, 107, for one VEAP)... . cee seee es eeces 1,800,000 
Accounts payable, due companies | in which 
stock IS owned Lo... 6 cee cee cere meee 677,941 
Sundry creditors urr eenaa e Cowes aN a 108.518 
Undivided profits invested as above.......... 19,459, 759 
Total ee eissi iw tei Rude een EE cee $67 834,966 


At the annual meeting of the company, 
Rudolph Ellis and William Wood were 
elected directors to sueceed W. W. Gibbs 
and George Philher, resigned, and Morris 
L. Clothier was elected to succeed Samuel 
R. Shipley, deceased. Other directors 
were re-elected. The officers were re- 
elected, 
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WASHINGTON RAILWAY AND ELECTRIC 
COMPANY. 


The Washington Railway and Electric 
Company, of Washington, D. C., in its an- 
nual report for the year ended December 
31, 1907, shows gross income of $3,385,- 
748; expenses, $1,748,752; net, $1,636,- 
996; other income, $43,353; total income, 
$1,679,349; charges, $1,107,228; surplus, 
$572,121. 


SCHENECTADY RAILWAY COMPANY. 

The report of the Schenectady Railway 
Company, Schenectady, N. Y., for the 
quarter ended March 31, 1908, shows gross 
income of $192,828; expenses, $153,382 ; 
net, $39,446; other income, $1,386; total 
income, $40,832; charges, $29,256; sur- 
plus, $11,576. 


HUDSON RIVER ELECTRIC POWER COMPANY. 

The earnings of the Hudson River Elec- 
tric Power Company for the quarter and 
twelve months ended March 31 are as fol- 
lows: Three months’ gross, $324,555; ex- 
penses, $159,918; three months’ net, 
$164,637. Twelve months’ gross, $1,279,- 
179; expenses, $730,054; twelve months’ 
net, $549,125. The statement for the four 
months ended January 31 shows gross of 
$486,113; expenses and taxes, $235,173; 
net, $250,940; interest charges, ete., $199,- 
011; surplus, $51,929. 


ROCHESTER RAILWAY COMPANY. 

The report of the Rochester (N. Y.) 
Railway Company for the quarter ended 
March 31 shows gross earnings of $596,- 
216; expenses, $411,890; charges, $118,- 
908; net income, $185,326; other income, 
$1,034; total income, $186,360; surplus, 
$67,452. This compares with a surplus 
for the same period in 1907 of $105,908. 


THE TOPEKA EDISON COMPANY. 

The Topeka Edison Company, Topeka, 
Kan., has filed a report covering the pe- 
riod from July 1 to December 31, 1907. 
This shows a total investment of $968,- 
816.50, with receipts of $85,364.96. Of 
this, $39,636.14 came from consumers of 
electricity for lighting. The expenditures 
amounted to $68,519.92, of which the 
manufacturing account consisted of $28,- 
201.85 and the general expenses to $14,- 
310.25. The improvements amounted to 
$14,184.75, 


MASSACHIUSETTS ELECTRIC COMPANIES. 


The statement of the Massachusetts 
Electric Companies for the quarter and 
six months ended March 31, shows gross 
for the quarter of $1,552,771; expenses, 
$1,127,720; charges and Linde: $464,316, 
making a deficit for the quarter of $39,- 

ê 
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265. This compares with a deficit for the 
same quarter in 1907 of $117,411. The 
gross for the period from October 1, 190%, 
to March 31, 1908, was $3,332,246; ex- 
penses, $2,447,783; charges and taxes, 
$900,752; deficit, $16,289. This com- 
pares with a deficit for the same period of 
last year of $41,890. 


THE UNITED RAILWAYS INVESTMENT 
COMPANY. 


The report of the United Railways In- 
vestment Company for the year ended 
December 31, 1907, shows that dividends 
on stocks owned were paid to the amount 
of $1,457,772; interest on loans, divi- 
dends, etc., $103,092, making the total in- 
come $1,560,864. General expenses, inter- 
est on bonds, etc., amounted to $1,158,230, 


‘making the net income for the year $402,- 


634. Profit and loss credits amounted to 
$422,282, making a gross surplus of $824,- 
916. The net income is equal to 2.68 per 
cent earned on the $15,000,000 preferred 
stock. 

The income of the Philadelphia Com- 
pany and affiliated corporations for the 
vear ended December 31, 1907, shows gross 
income of $19,082,098; expenses and 
taxes, $9,668,328; net, $9,413,770; other 
income, $250,208; total income, $9,663,- 
978; deductions, $1,288,68-+4; balance, $8,- 
370,294; fixed charges, $3,314,234; bal- 
ance, $5,061,060; improvements. better- 
ments, extensions, sinking fund, ete., #2- 
136,726; surplus, $2,924,334; dividends. 
$373,334; net surplus, $2,551,000; pro- 
portion to other common and preferred 
stock of affiliated companies, $3,003; net 
surplus, $2,547,997. The proportion of 
the above surplus applicable to United 
Railways Investment Company based on 
its present stockholdings (72.80 per cent) 
of the Philadelphia Company is $1,854,- 
941. 

President Thalmann, of the United 
Railways Investment Company, says in his 
annual report: 

“No dividends in cash or scrip were 
paid during the year 1907 by the United 
Railroads of San Francisco, all its reccipts 
over and above fixed charges and expenses, 
and all the surplus earnings of the Phila- 
delphia Company, above the amount of 
dividends paid by it, having been retained 
by the respective companies for their re- 
spective corporate purposes. 

“During the last fiscal year the most 
salient feature in the financial history of 
your company was the strike on the lines 
of the United Railways of San Francisco. 
At the date of the presentation of the last 
annual report of this company, your board 
of directors firmly hoped, that some AT- 
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rangement, fair and just both to the em- 
ployés and to the company itself, would be 
amicably reached, their hope being 
founded on the facts that the United Rail- 
roads of San Francisco had fulfilled the 
requirements of the decision of the arbi- 
trators fixing a rate of wages for the 
period terminating May 1, 1907, and that 
the officers of the United Railroads of 
San Francisco were prepared to meet the 
demands of the employés in a reasonable 
and conciliatory spirit. 

“These reasonable expectations of the 
board were not fulfilled, and a strike on 
the part of practically all of the employés 
of the United Railroads of San Francisco 
began on the fifth day of March, 1907, 
and lasted approximately six months. As 
an incident of the strike, the lines of the 
United Railroads of San Francisco were 
subjected to a persistent and continuous 
boycott. Furthermore, the employés were 
exposed to repeated attacks, and their lives 
for the greater portion of that period were 
constantly in danger. 

“Naturally, the earnings of that com- 
pany during this period fell to an extreme- 
ly low figure, but they have recently re- 
gained their former level, as is evidenced 
by the reports of the monthly gross pas- 
senger receipts as furnished to your com- 
pany by the officers of the United Rail- 
roads of San Francisco. 

“These reports show that the earnings 
for the month of March, 1908, were $558,- 
932, while those shown by the like state- 
ments for March, 1907, were $537,700. 
This comparison furnishes reasonable 
ground for encouragement as to the future 
of the United Railroads of San Francisco. 

“The consensus of reports received from 
those familiar with existing conditions in 
the city of San Francisco justifies a firm 
belief that the future prosperity of that 
city is assured, and in that future pros- 
perity there is every reason to believe the 
United Railroads of San Francisco will 
fully participate.” 


NEW ENGLAND TELEPHONE AND TELE- 
GRAPH COMPANY. 


The annual report of the New England 
Telephone and Telegraph Company for 
the year ended December 31, 1907, shows 
gross revenue of $10,679,628; operating 
expenses, $8,513,422; net, $2,166,203; 
dividends at six per cent, $1,872,817; sur- 
plus, $293,386. 

The number of stations added to the ex- 
change lists of the New England Tele- 
phone and Telegraph Company was 22,- 
677, making the total at the end of the 
vear 227,861. Including in the account 
the subscribers of the Southern Massa- 
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chusetts Telephone Company and those of 
other associated and sublicensee com- 
panies, the total number of stations con- 
nected with the system, in Maine, New 
Hampshire, Vermont and Massachusetts, 
and in small portions of New York and 
Rhode Island, was 289,496, as compared 
with 255,576 at the close of 1906. 

Compared with the results of the busi- 
ness for 1906, there was an increase of 
gross revenue of $1,366,626; expenses in- 
creased $1,024,078, and net revenue in- 
creased $342,552. 

The underground system of the com- 
pany consists of 2,955,262 feet, about 560 
miles, of conduit, containing 14,621,847 
feet, or 2,769 miles of duct; 6,919,481 
feet of cable have been drawn into the 
underground system. 

The Southern Massachusetts Company 
has 303,314 fect of conduit, 1,353,839 feet 
of duct and 424,278 feet of cable. 

The expenditure for lines and equip- 
ment during the year for new construction 
was $2,705,814; for repairs and mainte- 
nance, $3,346,940; total, $6,052,755, as 
against an expenditure in 1906 of $6,097,- 
067. 

The total mileage of exchange wire on 
December 31, 1907, was 418,068 miles. 

Exchange and private line stations on 
December 31, 1907, compare with De- 
cember 31, 1906, as follows: 


1907. 196. Changes. 

Exchange stations..... 227 861 205,184 Inc. 22,677 
Private line stations... 6,466 7,293 Dec. 127 
Total... oaoa o. BATT 212,477 Inc. 22,250 


The estimated appropriation for main- 
tenance and extension of the property 
during the year 1908 for new construction 
and real estate is $1,800,000; for mainte- 
nance, including depreciation, $3,300,000 ; 
total, $5,100,000. 


SAO PAULO TRAMWAY, LIGHT AND POWER 
COMPANY. 


The report of the Sao Paulo Tramway, 
Light and Power Company for the year 
ended December 31, 1907, shows gross 
earnings of $2,111,523; expenses and 
taxes, $715,650; charges, $359,422; divi- 
dend, $691,476; contingent account, 
$100,000; surplus for the year, $244,975. 
The surplus after expenses and taxes, and 
charges, is equal to 12.19 per cent on the 
$8.500,000 paid-in capital stock. 


BUFFALO & LAKE ERIE TRACTION, 

The report of the Buffalo & Lake Erie 
Traction Company for the quarter ended 
March 31 shows gross carnings of $114,- 
021: expenses, $83,713: net, $30,311; 
other income, $2,245; total income, $32,- 
556; charges. $91,002; deficit, $58,446. 
This is an increase of $33,000 over the 
deficit for last year. The general balance 
sheet shows cash on hand of $2,900, and 
a profit and loss deficit of $109,028. 
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Report on Electrolysis. 

A pamphlet has been published by 
Professor Albert F. Ganz, of Stevens In- 
stitute of Technology, Hoboken, New 
Jersey, which gives the conclusions of the 
Committee on Electrolysis of the American 
Gas Light Association, which reported in 
the fall of 1906, and for which committee 
Professor Ganz was the consulting elec- 
trical engineer. This pamphlet also con- 
tains Professor Ganz’s report to the com- 
mittee, which explains the theory of elce- 
trolytic corrosion, and a lecture which he 
delivered before the American Gas In- 
stitute, at Washington, during October of 
last vear on the general subject of elec- 
trolysis. The latter gives a discussion of 
methods of measuring currents in under- 
ground structures and shows the records 
of certain tests of this character. The re- 
sults of a number of laboratory experi- 
ments, devised to demonstrate the action 
taking place when a current flows from 
an underground conductor, are also de- 
scribed. 

Professor Ganz concludes that while 
bonding is the remedy most usually ap- 
plied for electrolytic corrosion. this in- 
creases the tendency for current to flow 
into the pipes, and no bonding scheme can 
be applied satisfactorily where the positive 
zones keep shifting about. Insulating 
joints can only be used in special cascs, 
and may do more harm than good. The 
author is convinced there is but little, if 
anything, that the pipe owner can do to 
protect his pipes from stray railway cur- 
rents, and the eure should come from the 
railways. However, it is difficult to 
formulate proper restrictions suitable for 
all conditions, as the amount of current 
which will flow through the pipes depends 


largely on the character of the soil. The 
only really safe condition would he a maxi- 
mum allowable density of current leaving 
any one pipe for the ground. This condi- 
tion would be difficult to determine and 
to enforce. 

— o0 


The General Electric 
Company. 

The annual mecting of the stockholders 
of the Gencral Electric Company was held 
on May 12 at Schenectady, N. Y. Vicc- 
president B. E. Sunny, of Chicago, IN., 
was elected a director to succeed Frederick 
P. Fish, who resigned, The other directors 
were re-elected for another year as fol- 
lows: Gordon Abbott, Oliver Ames, C. A, 
Coffin. W. M. Crane, T. Jefferson Cool- 
idge, Jr.; George P. Gardner, Henry I. 
Higginson, J. Pierrepont Morgan, J. P. 
Ord, Robert Treat Paine. Second; Mars- 
den J. Perry, E. W Rice, Jr.; Charles 
Steele-and. S. L. Schoonmaker: 
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HEATING OF VENTILATED AND 
ENCLOSED MOTORS.'! 


HARTNELL. 


BY WILSON 


The evolution of the continuous-cur- 
rent electric motor during the last fif- 
teen years has resulted in a gradual de- 
crease in size for any given output without 
losa of efficiency. The smooth ring wound 
armatures have been replaced by slotted 
drum wound. The clearance between the 
pole-face and the armature is now com- 
paratively very small and the armature 
notches are wide, necessitating laminated 
pole-faces. The length of the armature is 
shorter in proportion to its diameter. In 
consequence of these changes the mag- 
netic flux in tho air-gap has been raised 
from, say, 4,000 lines per square centi- 
metre to 10,000 or 12,000. At the same 
time the ampere-turns on the magnets have 
been decreased and the magnetic leakage 
reduced to, say, one-fourth to one-fifth of 
that of the old ring wound motors. The 
carbon brushes are now run sparklessly 
in, or nearly in, the middle position, un- 
affected by reactance voltage or by large 
field distortion. The modern four-pole 
motor is at a disadvantage, compared with 
the old two-pole motors with copper 
brushes, in respect to dissipating the heat 
produced in working. The heat produced 
in the armature and shunt winding is no 
greater than of old. The heat produced 
by losses in the teeth and armature discs 
is serious with a dense magnetic flux in 
the air-gap, and can only be kept within 
reasonable bounds by a moderate surface 
speed of armature. The heat due to the 
carbon brushes is considerable with low 
voltages. With a surface speed of 1,500 
feet per minute the loss due to friction, 
and the loss in volts between the carbon 
and copper, may easily be equal to from 
one and one-half to one and three-quarter 
watts per ampere per brush. The heat 
thus produced can only be dissipated as 
follows: (1) by heating the motor itself; 
(2) by radiation; (3) by conduction to a 
flow of cool air—that is, by ventilation. 

It is impossible to separate these cool- 
ing effects by ordinary observation, but 
some assistance may be given by 
Table I, which shows for a series of 
motors an assumed average weight, cool- 
ing surface, and loss of watts. These data 
are founded on an actual set of standard 
motors. There are also tabulated the 
square inches of cooling surface per watt; 
the time the motor would require for a rise 
of seventy-two degrees Fahrenheit (forty 
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degrees centigrade) in temperature, as- 
suming that no heat escaped elsewhere; 
the cubic feet of cool air per minute that 
would be required to prevent a rise of 
temperature exceeding seventy-two degrees 
Fahrenheit, also assuming that the escap- 
ing air were heated thirty-six degrees 
Fahrenheit, and that no heat escaped else- 


TABLE I. 


Minutes in which 
e ‘a 


per Watt lost 


; 
: 


where. The relative change of these 
valves, as the size of the motor increases, 
may be seen from Fig. 1. From this it 
may be inferred that the heating of the 
motor itself is of practical value when a 
motor works intermittently, as in a crane 
or a hoist, say, not running more than 
twenty minutes per hour fully loaded. 
Radiation—It will be seen that the 


coding surface, 
size, (oblique line 
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thick in the larger motor, rendering the 
escape of heat of the metal proportionately 
less. Thus, although 2.5 to 2.0 square 
inches of radiating surface per watt lost 
may suffice for small enclosed motors, 
considerably more would be necessary to 
keep, say, a fifty horse-power enclosed 
motor equally cool. In order that radiat- 
ing surfaces be most efficient they must 
be opposite to cool surfaces, as all surfaces 
radiate heat in all directions. If there be 
a steam or gas engine or wall of a boiler- 
house near the motor, the effective radia- 
tion on that side of the motor will be partly 
neutralized, although the intermediate air 
may be cool. When an enclosed motor is 
required of more than, say, three horse- 
power, the usual means of obtaining the 
requisite cooling surface is to take a motor 
of larger size and reduce the output, the 
armature current being reduced—and, 
therefore, the armature reaction—and also 
the flux density in the air-space and am- 
pere-turns in the poles. This reduces the 
heat due to losses in the copper, and still 
more the heat due to core losses. By such 
means the total heat losses are reduced 
until the cooling surface per watt of the 
larger motor is sufficient for the dimin- 
ished outputs. This, however, makes a 
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Fia. 1.—AVERAGED PARTICULARS OF A SET OF MOTORS. 


cooling surface per watt of motor under 
five horse-power is nearly double that of 
inotors over fifty horse-power. The differ- 
ence in the effectiveness of the cooling sur- 
face is far greater. For the hotter air in- 
side the larger enclosed motor is near the 
top, the bottom of the motor remaining 
markedly cooler, and, therefore, the radi- 
ating surface less active. Also the mag- 
net case may be three or four times as 


costly motor for continuous working, even 
for moderate powers; a twenty horse- 
power motor wholly enclosed may give ten 
horse-power at a passable temperature, 
but a thirty horse-power motor would 
scarcely give fifteen horse-power for the 
same temperature rise. A more econom- 
ical arrangement for an enclosed motor 18 
to place an open motor that may be fully 
loaded under’a tin sheettiron cover with 
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ample inspection doors. This has been 
found convenient and satisfactory in flour 
mills, the case, though merely resting on 
the floor, being practically dustproof and 
inexpensive. The cover must be roomy be- 
cause the heated air remains in the upper 
part of the cover, the lower part remaining 
cool and, therefore, ineffective as a heat 
radiator. Examples of open motors 
working satisfactorily fully loaded, placed 
in large covered recesses below the ground 
floor, and also enclosed in what might be 
compared to large, roomy wooden cup- 
boards, are to be found in our clothing 
factories, many of which are driven by elec- 
tric motors throughout. 
Ventilation—The cubic feet of air re- 
quired to keep the temperature rise below 
seventy-two degrees is probably not less 
than the quantity tabulated—viz., about 
nine cubic feet per horse-power per minute 
for the smaller motors under ten horse- 
power, and about five cubic feet per horse- 
power per minute for motors over thirty 
horse-power. Experience shows that large 
open motors working to their full load can, 
by the aid of ventilation and radiation, 
be kept within the limits of seventy-two 
degrees. But when wholly enclosed thev 
can only be kept cool by forced draft. 
From rough estimation it seems that at 
least double the quantity of air per minute 
is then required. Electric motors, viewed 
in regard to their means of cooling, may 
be divided into eight classes: (1) Entirely 
open, having their bearings usually on a 
bedplate which carries the magnets: Suit- 
able for large motors, say over 100 horsc- 
power. (2) Protected open, the bearings 
carried by open covers at each end of the 
magnet case: This is the ordinary modern 
motor, say from 100 horse-power to two 
horse-power. (3) Enclosed ventilated: 
The same as No. 2, but with the openings 
covered by wire net or perforated metal. 
These are used in factories where the open 
motor is assumed to be less safe. If the 
mesh be not less than four per inch the 
ventilation is not much interfered with, 
but if the mesh be much less, not only is 
the ventilation much impeded, but the 
wirework is apt to become choked with 
dust and fluff, and the safety of the motor 
endangered. (4) Same as No. 2 or No. 3, 
but with a forced ventilation by means 
of a fan on the armature and a diaphragm 
or its equivalent to divide the fan suction 
from the delivery: This is necessary in an 
exceptionally warm place. (5) Totally en 
closed: These are required for special pur- 
poses, and usually necessitate a consider- 
able reduction in the output. ( 6) Covered 
motors: The same as No. 2 fully loaded, 
but covered by a roomy thin sheet-iron 
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case, practically dustproof, with openings 
for oiling and inspecting the brushes, the 
pulley standing outside the case. (7) Open 
covered motors: The same as No. 6, but 
with a smaller cover made wholly or in 
parts of fine wire netting. The large area 
of wirework prevents the tendency of any 
draft to cause the fine mesh to get 
clogged, and the motor fully loaded would 
be as cool as if unenclosed. This is spe- 
cially adapted to textile mills where float- 
ing fluff is found. (8) Totally enclosed, 
but with forced ventilation like No. 4: 
This is necessary (a) when the motor is 
working in fumes very injurious to the 
motor, fresh air being sucked into the 
motor from a pure source through a pip 
and discharged near the motor; (b) when 
the motor may be surrounded by inflam 
mable gases, as sometimes in mines, the 
same air being circulated again and again 
through the motor and a cooling arrange- 
ment. Total enclosure with forced ventila- 
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tion has been used to cool very large dy- 
namos, cool air being drawn from outside 
the dynamo house and hot air discharged 
also outside. 

The examples given in Table II. of the 
rise of temperature in motors open and en- 
closed are taken from records of ordinary 
tests in the workshop. The motors were 
of the usual type with decarbonized steel 
cases and laminated poles, the induction 
in the poles being from 13,500 to 14,500. 
In most of the tests the motors drove an- 
other motor running as a dynamo whose 
current helped to drive the motor. Full 
particulars were taken every half-hour be- 
sides occasional temperature observations. 
All these are omitted so as to confine at- 
tention as briefly as possible to the rise of 
temperature. The rise in temperature 
with the same motor with the same load 
in a given time is usually greater when the 
temperature of the atmosphere is higher. 
The rise in the temperature of the com- 
mutator in a given time under similar con- 
ditions can be considerably varied by dif- 
ferences of pressures, width, and quality 
of the carbons, the best results being deter- 
mined by experiment. All the above mo- 
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tors had four poles. The particular fig- 
ures of these tests apply only to the 
motors tested, but they are in general 
agreement with tests of other motors. 
They show the reduced power permissible, 
if a motor be totally enclosed and continu- 
ously loaded. Below three horse-power the 
loss of power may be inconsiderable. But 
a twenty horse-power open motor when 
totally enclosed is but little more than 
equal in power to a ten horse-power open 
motor. In the above table it is shown 
that a fifty horse-power open motor could 
only give twenty-one horse-power with a 
permissible temperature of commutator. 
To obtain the minimum temperature with 
the reduced output the winding had been © 
specially arranged. In short, while the 
power of a modern open motor is chiefly 
a function of its magnetic flux, when 
totally enclosed the power becomes a func- 
tion of the area of its casing, considerably 
influenced, however, by its environment— 
that is, by the exchange of radiated heat 
with its surroundings or the motion of the 
surrounding air. 

The increased heating due to totally 
enclosing a large open-type motor is strik- 
ingly shown by the following experiments, 
and incidentally the increased iron losses 
due to high speed. The motor was de- 
signed for sixty horse-power at 1,000 revo- 
lutions per minute in the magnet case of a 
fifty horse-power motor at 600 revolutions 
per minute. The ventilating slots around 
the periphery of the end covers were at 
first closed. This had been proved greatly 
to interfere with the ventilation of a large 
motor, because a cylinder of hot air col- 
lects around the inside of the motor al- 
though both ends are open. The arma- 
ture was open, the usual type, diameter 
410 millimetres. Slots, forty-eight; size, 
twelve millimetres by thirty millimetres. 
The discs (which had the usual core 
holes) rested on the shaft 4 diameter, 
The magnetic flux was reduced about fif- 
teen per cent as compared with the stand- 
ard for 600 revolutions per minute. The 
armature was at first driven by belt from 
another smaller motor, and the amperes 
noted. On running the armature, fully 
wound, but with the magnets only excited, 
it was at once noticed that the increase 
of current on the small motor due to ex- 
citing the magnets of the sixty horse-power 
was much more than anticipated, and that 
the armature rapidly heated. A series 
of progressive tests was then made to deter- 
mine the iron losses. The results are shown 
in Fig. 2. These curves can only be ap- 
proximate representations of the true iron 
losses, as they include other losses which 
could not be measured. A similar arma- 
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ture, but unwound, was substituted, and 
the tests for heating repeated with the 
same results. The stampings were by 
Messrs. Sankey with “Insuline” paint on 
them. The unwound armature was 
stripped and rebuilt, the stamping equally 
spaced by ten sheets of tracing paper. On 
again testing there was no noticeable im- 
provement. The armature discs were again 
removed, bored, and fixed on a gunmetal 
bush, the end plates for supporting the 


Iron losses in C. 500 armature at different periodici- 
Discs thickness 26 8. W. G. (i. e.. Standard Wire Gauge 
Sloat andor ke a ET Aa 

Weight of armature core, 81 kilogrammes. 

Weight of armature teeth, 21 kilogrammes. 
aa cae i teeth under pole.face section 
end winding were turned thinner, and the 
cylindrical part for supporting ends of the 
windings were made shorter and thinner. 
The end plates were also separated from 
the stampings by paper discs. This made 
a slight improvement. After two hours’ 
run with air at sixty degrees Fahrenheit 
the rise of temperature in the slots was 
fifty-four and in the centre of the core 
sixty-six. 

The heating being evidently due to the 
dises themselves, Messrs. Sankey werc 
written to and they sent their curves for 
the iron losses, which gave no calculated 
agreement with facts. Finally, the arma- 
ture was rebuilt with Stalloy stampings 
and tested unwound, but with the slots 
filled with wood and the magnets excited. 
The results are shown in Fig. 3. The rise 
of temperature in two hours was eight de- 
grees Fahrenheit less than before, show- 
ing a slight advantage over ordinary 
stampings. The armature was wound and 
a fan fitted to the end of the armature to 
circulate the air inside. It was then tested 
as a totally enclosed motor with a load of 
fiftv-cight horse-power for three hours, 
with the following results: rise of commu- 
totor, 111 degrees; field coils, eighty- 
eight degrees. It was again tested totally 
enclosed for eight hours, but with a stop 
of eight to ten minutes every hour (after 
the first four hours) to take temperatures, 
Load, fiftv-nine horse-power. The final 
temperature rises were (air at seventy 
Jecrees Fahrenheit) : commutator 170, ar- 
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mature 149, field coils 125, air inside 105. 
Particulars of the rise in temperature are 
shown in Fig. 4. It will be noticed that 
there was not much increase of tempera- 
ture after the first four hours, but the 
temperatures then were impracticable. The 
fan was then removed and the motor run 
at fifty-nine horse-power as an open motor 
for eight hours with the ventilating slots 
on the periphery of the end covers also 
opened ; the final temperature rise with the 
air at sixty-two degrees to sixty-nine de- 
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Fic. 3.—HEaTING oN Test, Sixty HORSE- 


Power, 1,000 REVOLUTIONS, UNLOADED, 
PARTLY OPEN. 


grees was: commutator fifty-eight degrees, 
field coils forty-eight degrees, armature 
sixty-eight degrees Fahrenheit. It will 
have been noticed from Table II. that the 
fifty horse-power motor totally enclosed at 
about 450 revolutions per minute keeps 
reasonably cool with 20.5 horse-power. 
This power probably would be the working 
limit at standard speed. The cooling 
surface of the totally enclosed motor per 
watt lost should be apparently not less than 
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Fic. 5.—HEATING AND COOLING OF A MAGNET 
Con. 


three and one-half to four square inches; 
but this depends on outside ventilation. 
On long tests the temperatures have often 
been known to go down after three or four 
hours, due apparently to drafts caused 


_ through opening doors. 


The heating of the armature at high 
speeds beyond that given by the usual for- 
mula may be in part explained by the 
formula being founded on experiment that 
might be indicated by curves, whereas 
curves indicating the flux changes in the 
teeth and armature would show a greater 
maximum and far greater rapidity of 
change at parts of a complete period. 
Many measurements of temperature have 
been taken at intervals of one to two hours, 
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necessitating stopping the motor tested for 
five to ten minutes. On attempting to 
plot curves from these measurements 
showing the rise of temperature, it was 
obvious that there was a fall of tempera- 
ture during each interval, especially in 
small motors, rendering the results of the 
test useless for the puxpose intended. The 
convex curve (Fig. 5) shows the gradual 
rise to a maximum temperature of an over- 
loaded field coil of a dvnamo (without an 
armature) and the concave curve the 
shorter interval of time to reduce the 


Fic. 4.—-HEATING ON TgstT, Firty-Nine Horse- 
PowER, OPEN MOTOR. 


higher temperature after the current 1- 
cut off. Thus in this curve if any lin: 
A B C D be drawn A B represents the 
time required to rise to a particular tem- 
perature B E (measured outside the coil) 
and C D the time to cool. For the higher 
temperature which illustrates practical 
work C D is small compared with A B. 
The dotted line shows the average internal 
temperature calculated from the reduced 
current as the temperature rose. The coil 
was fully exposed to the air, and it was 
noticed that the temperature between the 


Fie, 6.—INTERMITTENT LOAD. 


coil and the magnet ring was the same a? 
outside the magnet ring near the pole. In 
enclosed motors the outside of the case may 
at times be twenty degrees Fahrenheit 
cooler than the magnet coils inside. 

The great advantage of intervals of light 
or no load in the cooling of loaded motors 
may be roughly judged from Fig. 6, which 
explains why heavy overload can be born“ 
with intermittent work without undue 
heating, as in crane motors. This advan- 
tageous cooling with intermittent loads can 
only be obtained when there is a consid- 
erable difference of temperature between 
that of the air and the highest permissible 
of the motor. If theair be very warm. sn 
that! Othis difference. is— comparatively 
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small, the motor gets hot in less time than 
it cools. It will ba seen on Fig. 
5 that GH is less than K L. It 
has often been noticed how a com- 
paratively small opening in a metal cover 
or (Class 6)enclosing an open motor would 
reduce the temperature. If the escaping 
air had a temperature of seventy-two de- 
grees Fahrenheit only one-sixth the quan- 
tity given in table would suffice to carry 
off one-third of the heat, and if the velocity 
were only two feet per second a moderate 
opening would suffice. It may be noticed 
that there is no such thing as a gas-tight 
motor, even if the shaft worked through a 
stuffing box. The expulsion-of, say, fif- 
teen per cent of the enclosed atmosphere 
when it was heated, and the entry of the 
same amount of gaseous air from the out- 
side on cooling, would cause the average 
condition of the atmosphere outside and 
inside soon to be similar. To enclose a 
motor tightly to keep out noxious gases 1s 
a delusion. Time forbids any detailed ac- 
count of experience with the various ways 
of protecting motors. In an explosive at- 
mosphere they must be totally enclosed, 
and strong enough to withstand an inter- 
nal explosion as made by the author for a 
mine some eighteen years ago. 

Experience with some motors exposed to 
various noxious chemical fumes shows that 
although the motor’s appearance may be 
spoiled and soldered joints affected, yet the 
motors last so long that it is better to let 
them wear out and buy new ones rather 
than put up with the troubles from enclos- 
ing them. In the author’s opinion the 
reasons given for totally enclosing any but 
very small motors (Class 5) are usually 
mistakes. In the case of insurance risk 
they tend to defeat the object in view. 
In nearly every place where power is re- 
quired for manufacturing, open motors 
may be used and easily protected against 
the real or supposed dangers of their par- 
ticular environment. . Enclosed motors 
with a current of air forced through them 
cither by means of a fan or chimney may 
be considered as open motors so far as 
heating is concerned. In order that a con- 
tinuous-current motor may give the least 
trouble, it is important that the arrange- 
ment be such as to keep the commutator 
as cool as possible, and vice versa. The 
conclusion is that totally enclosed motors 
(Class 5) are under great disadvantages, 
and in general their use can be avoided. 

e 

Opening of the Machinery 

Club. 


The club rooms of the Machinery Club, 
on the twenty-first and twenty-second 
floors of the Fulton Terminal Building, 
New York city, were opened on the after- 
noon of May 21. 
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What Forestry Has Done. 

The forest service of the United States 
Department of Agriculture has issued a 
bulletin entitled ‘What Forestry Has 
Done.” This has been prepared by Tread- 
well Cleveland, Jr., expert of the depart- 
ment, and reviews the work which has been 
done toward preserving the forests in Ger- 
many, France, Switzerland, Austria- 
Hungary, Norway, Sweden and Denmark, 
Russia and Finland, India, Japan, Italy, 
Spain and Portugal, the Slavic kingdoms, 
China, Canada and Turkey. 

The results accomplished in Germany 
are most instructive. The German empire 
has now about 35,000,000 acres of forest, 
one-third of which belongs to the state; 
about two per cent to the crown; sixteen- 
per cent to committees, and forty-six per 
cent to private persons. There is a little 
over three-fifths of an acre of forest for 
cach citizen, and although fifty-three 
cubic feet of wood are produced per 
acre in a year, the imports of wood have 
increased steadily over exports for over 
forty years. German forestry is remark- 
able in three ways: It has always led in 
scientific thoroughness, and now it is work- 
ing out results with an exactness equal to 
that of the laboratory; it has solved the 
problem of securing, through a long series 
of years, an increasing forest output and 
increasing profits at the same time. Ger- 
many felt the pinch of wood shortage about 
150 ycars and systematic state 
forestry was begun. At this time much 
of the forests had been injured by mis- 
management, but under careful treatment 
the yicld has increased at the following 
rates: In 1830 it was twenty cubic feet 
per acre; in 1865, twenty-four cubic feet; 
1890, fifty-two cubic feet, and in 1904, 
sixty-five cubic fect. In seventy-five years 
the forest production has been increased 
threefold and at the present time only 
one-sixth of the wood used in Germany 1s 
imported. In the United States we are 
using each year about three times as much 
timber as the forests produce. The finan- 
cial returns in Prussia make an even better 
showing. In 1850 they were twenty-eight 
cents per acre; in 1865, seventy-two cents; 
in 1900, $1.58, and in 1904, $2.50. They 
are now nearly ten times what they were 
sixty years ago, and are increasing more 
rapidly than ever. 

The French forests have been under 
state and communal management since 
1827. They vield about forty 
cubic feet of wood for each acre per year, 
at a profit of about ninety-five cents. The 
ereat achievement of France in forestry 
has been the establishment of protective 
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forests where much destruction had been 
caused by floods and wind. 

Switzerland has 2,000,000 acres in 
forest, which yield about forty-five cubic 
feet of wood an acre annually. Austria 
has 24,000,000 acres of forest, and 
Hungary, 23,000,000. Over fifty per cent 
of these is regulated. Norway has 20,- 
000,000 acres, and Sweden, 50,000,000 
acres of forest. While these countries have 
a forest service, it is not very effective. 

Russia has more than 925.000.000 acres 
in forest, and Finland has 50,000,000. 
These are protected by law, and even the 
private forests can be cleared only by per- 
mission. 

In India there are 149,000,000 acres of 
forest under state control. Japan has 58,- 
000,000 acres, much of which has been 
under government control for centuries. 
Italy has about 10,000,000 acres, most of 


which is very poor. The existing forests 


have been practically ruined, and much 
time and outlay would be necessary to 
build them up again. Spain has allowed 
her forests to be destroyed, and now suffers 
greatly from the destructive floods. Port- 
ugal has excellent forestry laws, and is 
planting large sections of sandy country 
which is unproductive for agricultural 
purposes. Of the Slavic kingdoms, 
Roumania alone has instituted forestry 
protection. These forests now bring in a 
good income to the state, the rate being 
about thirty cents an acre. 

China has persistently destroyed’ her 
forests. The country has been nearly 
stripped, and the soil is now completely 
at the mercy of the floods. China very 
frequently suffers greatly from floods and 
water famine. The first step toward re- 
lieving this situation is a forest school 
opened at Mukden. 

About one-third of the Dominion of 
Canada is classed as woodland. This con- 
tains 800,000,000 acres, of which, how- 
ever, only 260,000,000 acres are stocked 
with commercial timber. A forest office 
in the Department of the Interior has been 
established, and has a protective service of 
fire rangers, and enormous quantities of 
seedlings are distributed to farmers and 
others in the prairie regions for planting. 

Turkey, in spite of the fact that it has 
no forestry protection at all, has large 
forests, due to the fact that they are in 
very inaccessible country. 

This review of what has been done in 
other countries indicates plainly that this 
country is enormously behindhand in its 
expenditure for the management of the 
forests, and brings out clearly the need 
for timely action to prevent damage and 


waste, which can be repaired only at!great 
cost. 
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COMPARATIVE TESTS OF LIGHTNING- 
PROTECTION DEVICES ON THE 
TAYLOR’S FALLS TRANSMISSION 
SYSTEM.! 


BY J. F. VAUGHAN. 


This paper furnishes data obtained last 


summer on an operating line experiment-. 


ally equipped with various protective de- 
vices. The results are of especial interest 
in being actual records made by means 
of tell-tale papers applied not only to the 
station protective devices but also to those 
on the line, and even to the line insulators 
themselves throughout the system. 

When the transmission from Taylor’s 
Falls to Minneapolis, Minn., was built in 
1905, local conditions demanded the best 
lightning protection available. The line 
ran southwest from the power-house a 
distance of about forty miles through a 
rolling country, partly wooded and full 
of lakes and swamps. It lay in the natu- 
ral path of thunderstorms forming to the 
northwest of Minneapolis. Investigation 
indicated a zone about nine miles long 
near the middle of the line that was espe- 
cially subject to severe lightning and the 
splintering of six poles in different parts 
of this zone before any wire was strung 
suggested the necessity for special pro- 
tection at exposed points against direct 
stroke. l 

On account of the wide divergence of 
opinion on the subject of lightning pro- 
tection, and the impossibility of reconcil- 
ing the conflicting results of practice, it 
was decided to try out on the Taylor’s 
Falls system all existing devices of prom- 
ise and such others as might be devised, 
in order, by comparing them in actual 
service, to work out some effective scheme 
for future protection. 

Description of System—Current is gen- 
erated by four 2,500-kilowatt, 2,300-volt, 
sixty-cycle, three-phase water-wheel- 
driven machines, each operated as a unit, 
with a bank of three 900-kilowatt trans- 
formers connected delta-delta and step- 
ping up to 50,000 volts. The pressure is 
stepped down at the main substation on 
the outskirts of Minneapolis to 13,800 
volts for local distribution and transmis- 
sion to a steam and water-power local 
plant in the city. Automatic time-limit 
relay oil switches control the lines and 
transformers at all three plants. 

The transmission consists of a single 
line built on private right of way using 
Idaho cedar poles of forty-five-foot stand- 
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ard length, carrying three 0000 semi- 
hard-drawn copper cables supported on 
fourteen-inch four-part porcelain insu- 
lators arranged on a six-foot equilateral 
triangle with the apex at the pole top. 
The insulators are supported on iron-pipe 
pins cemented into them and bolted to 
the pole tops or set into the cross-arms. 
The line also carries a pair of telephone 
wires on an arm 7.5 fect below the trans- 
mission arm. : 

The telephone system consists of a 
metallic circuit of No. 10 copper mounted 
on porcelain insulators of the same de- 
sign as the ordinary double-petticoat glass 
type. Instruments are permanently con- 
nected at the power-house, substation and 
inspector’s cottage at the middle of the 
line, and booths provided at various points 
for tapping in inspectors’ portable instru- 
ments. 

Station Protection—For protection of 
the power-house and substation low- 
equivalent multigap arresters and oil- 
insulated choke-coils were installed, sup- 
plemented at the substation by a set of 
experimental aluminum cell-type arrest- 
ers connected to the entering line through 
a smal] number of arrester gaps in zigzag 
arrangement, set so as to be normally 
active. 

The transformers at all stations were 
further protected on their low-tension 
sides by static discharge gaps. 

LINE PROTECTION. 

Horn-Type Arrester—Three types were 
installed, one at each end and one in the 
middle of the line, primarily to pass off 
disturbances of unusual magnitude, and 
also to experiment with the different 
forms. 

The substation arrester consisted of a 
single gap on each phase, arranged with 
a sheaf of water jets forming series re- 
sistance to ground. This required too 
much water and was replaced by tanks 
of water with terminals of carbon rods 
in fibre tubes. 

The power-house arrester had two gaps 
in series between each phase and ground, 
with the second gap shunted by carbon 
terminals placed in the river. 

The Hugo arrester, at the middle of 
the line, was built on the selective resist- 
ance principle, with three gaps in series 
on each leg, the second and third gaps 
being shunted by water-box resistances, 

Overhead Grounded Wires—Four types 
were erected in the nine-mile zone in 0.5 
mile lengths, alternating with 0.5 mile 
length of unprotected line as follows: 

Type A—Two wires mounted on a 
cross-arm five fect apart on either side ef 
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the top line wire and about eighteen 
inches below it. 

Type B—Two wires supported on stand- 
ards of 1.25-inch iron pipe six feet 
apart and eighteen inches above the top 
line wire. 

Type C—One wire on knobs attached 
to the pole near the centre of the delta, 

Type D—Two wires in the same posi- 
tion as in Type B, but supported on pipe 
pins set in the ends of a cross-arm at- 
tached near the top of the pole. 

In the above constructions the ground- 
ed wires were of No. 6 hard-drawn cop- 
per. The ground connections were of 0.5 
inch by 0.0625 inch galvanized iron rib- 
bon wire at every fourth pole and the 
ground made by 0.75 inch galvanized iron 
pipe driven to moist ground. 

Lightning-Rods—Four types were used, 
erected in the nine-mile zone in sections 
from one to two miles long, separated by 
unprotected sections as in the case of the 
grounded-wire constructions as follows: 

Type A—Rods of 1.25 inches galva- 
nized iron pipe attached to the poles and 
extended by tridents of copper wire reach- 
ing six fect above the top line wire. 

Type B—Rods of 1.5 inches galvanized 
iron pipe mounted on separate poles 
twenty feet to one side of the transmis- 
sion line and topped by tridents of copper 
wire extending twenty-five feet above the 
top line wire. Rod poles were spaced at 
the centres of alternate spans. 

Type C—Same as Type B, but spaced 
three rods to four spans. 

Type D—Same as Type B, but spaced 
1,000 feet apart. 

Ground connections were made as on 
grounded-wire construction, but with two 
grounds for each rod pole, one at the base 
of the pole and the other twenty feet or 
more away, to insure especially wet ground 
and to increase the discharge area. 

Telephone Protection—Each perma- 
nent and temporary telephone connection 
was made through a one-to-one repeating 
coil and discharge gaps to ground set to 
break down at about 900 volts. 

Recording Devices—All station arrest- 
ers were provided with tell-tale papers. 
To determine the character of disturb- 
ances, their extent, magnitude, and effect 
on line and apparatus, ground connec- 
tions of all protective devices were pro- 
vided with gaps for the insertion of tell- 
tale papers. 

To study the stresses on the line m- 
sulation throughout its length and the 
behavior of the insulators, each insulator 
pin at every third pole was grounded 
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through a separate ground wire and tell- 
tale box, supplemented by choke-coils 
shunted with tell-tale gaps cut into the 
line wires at various points. 

After a number of insulators on 
grounded pins had been damaged, the pin 
grounds were removed from four sections 
of about one mile long each, separated 
by one-mile sections left grounded, to 
prove whether the grounding was in any 
way responsible for insulator failures. _ 

Records—The following records were 
kept: . 

A—Weather conditions shown by 
United States Weather Bureau reports, 
and reports of observers along the line. 

B—Storm occurrences and data fur- 
nished by local men in charge. 

C—Operating and special reports of 
interruptions to service and damage to 
system. 

D—tTell-tale papers collected after each 
storm. 

E- -Graphic analysis of tell-tale papers 
for each storm. 

Operation and Results of First Sea- 
son—The transmission system was started 
up in December, 1906, and lightning pro- 
tection records carried through the fol- 
lowing summer. The lightning season 
opened late in March and lasted into Oc- 
tober. Thirty-two storms occurred dur- 
ing this season within reach of the line. 
In seventeen the service was interrupted 
and eight of these storms caused damage 
to insulators, while only one storm affect- 
ed the station apparatus; this was due 
probably to a defect in a transformer 
bushing, but was not sufficient to inter- 
rupt the service. Out of forty-two insu- 
lators damaged, only three were punc- 
tured, the rest being shattered. 

The accompanying tabulation further 
analyzes insulator damage. 

The chief operating troubles were in- 
terruptions due to short-circuits and 
grounds from spilling over of insulators, 
generally accompanied by permanent 
damage to a part of such insulators. An- 
other serious cause of interruption dur- 
ing the latter part of the season was due 
to too low a setting of the horn arrester 
at the power-house; this did not appear 


with the higher setting earlier in the sea- 
son. 


ANALYSIS OF RECORDS. 


Examination of the records indicates 
that: 

Points where the line was especially 
liable to damage are, first, exposed heights 
and, next, wet bottom lands. 

Damage was usually concentrated with- 
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in a distance of a mile or two, with the 
exception of the two storms of June 30 
and August 6, in the latter of which the 
storm crossed the line at a slight angle; 
and in the former, although there is no 
record of the direction of travel of the 
storm, there are indications that it trav- 
eled along the line for some distance. 

Thus far, trouble has not been confined 
to any defined points on the line, but as 
yet there is insufficient conclusive evi- 
dence on this point. 

The record of line failures appears to 
show that: 

Where grounded and ungrounded pins 
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nor are their effects confined to any par- 
ticular part of the line. 

Stresses do not occur at any definite 
points. 

Principal disturbances are due to im- 
mense static charges on the line in the 
immediate vicinity of storms. These 
charges are of great intensity and con- 
centration, frequently spilling over a num- 
ber of insulators without traveling along 
the line more than a few hundred feet. 

The disturbances are confined to areas 
extending from one-half to two miles 
along the line, excepting where storms are 
traveling parallel to the line, as in the 


come on adjacent poles, damage to the . storm of August 18, which suggests recur- 
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ANALYSIS OF INSULATOR FAILURES. 


ee ee ee te eee ee 32 
Number damaging insulators....................... 8 
Total number of insulators on line, approximately.... 5,500 
Number damaged........... ccc. cece ccc ccevccueeccce 42 0.8% of total damaged 
Number shattered........... 0... ccc cece ce eee cca 39 92.9% “ « “s 
Number punctured... ...... ccc ce nccccccunccsccece 3 TAG «“ “ 
Number top insulators............... ccc ce cee ceeeece 23 54.7% “ “ s 
Number on west side................ccccccccceccues 6 14.37 “ “ “ 
Number on east side....... cc cece cece eens eceees 13 31.0¢ “ “ i 
Number on brace side............ ccc ce cece eee eee 12 28.6% “ * “ 
Number on opposite side............... ccc cece econ 5 11.97 “ “ “ 
Total number insulators on grounded pins, approx... 1,650 30.0% “ “ 
Total number insulators on ungrounded pins, approx. 3,850 70.0% “ č ă“ 
Number damaged on grounded pins and towers...... 35 83.34 “ “ damaged 
Number damaged On towerS...........cccccrvcccceas 3° 7.2g 0 w “ 
Number damaged on ungrounded pins............... 16.72 “ “ “ 
Number damaged in sections where grounds had been 

removed (cao oe aes Oren ee Aas ee ier bates eles 4 9.54 “« «4 a“ 
Number damaged on more or less exposed heights.... 28 66.74 “ * “a 
Number damaged in wet bottoms.................... 8 19.0¢ “ « “ 
Number damaged, scattering............. ccc cece eee 6 14.34 “ “ “ 
Number damaged under overhead grounded wires. 
(At or near ends Only)......essessssssssvessseossso 2 4.8% “ “s “ 
Number damaged under lightning rods on poles...... 3 T.2g “ Ss “ 
Number damaged under lightning rods on separate 

Poles caw si wand ee wa ONE CRN ete eee ee 0 0.0g“ « T 
Poles split. 
Number with pin grounds........sesesesasesesosss. 0 
Number without pin grounds.................0.0005. 1 
Poles burned. 
Number with pin grounds...............c cece wees 2 
Number without pin grounds................0..0.00. 0 


insulators generally occurred at the 
grounded pin, but the damage of a group 
of insulators on a section of line where 
all grounds had been removed and on pole 
1,065 indicates that grounding the pins 
probably did not materially increase the 
danger of damage. 

Top insulators are somewhat more lia- 
ble to damage than those on the sides 
and those on the brace side are appar- 
ently somewhat more affected than those 
on the opposite side. 

Overhead grounded wire construction 
materially protects insulators. The light- 
ning-rods do not seem to have much effect 
except in cases of direct stroke. 

The one case of pole splitting was a 


pole with no ground connection. 


Examination of the tell-tale papers and 
graphic charts made indicates that: 
Storms follow no well-defined paths, 


rent and decreasing activity as the storm 
passes down the line. Even in this case 
no area of disturbance was over three miles 
in length. 

In gencral, the protected nine-mile zone 
shows an appreciable decrease of insu- 
lator stress and activity of devices for 
distance storms and a very decided shield- 
ing effect of overhead grounded wires as 
well. 

The effectiveness of the various types 
of overhead grounded wire appears to be 
in proportion to their theoretical value, 
the wires well above the line being the 
best and the wire in the centre of the 
delta the worst. The activity of the 
lightning-rods, especially those at the side 
of the line, is marked. Tn one storm, one 
of type “B” rods passed off a discharge 
which can be accounted for only by dis- 
charge between cloud and ground. This 
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is of especial interest, as a lightning flash 
photographed by one of the inspectors the 
previous season showed ramifications ap- 
parently covering a territory a mile or 
two in diameter, emphasizing the neces- 
sity for some such protection.’ This pole 
may have received a branch of such a 
direct stroke and in any case shielded the 
line from any unusual stress at that point. 

The station arrester records on the 
graphic chart show the low-equivalent 
type of arresters to have operated accord- 
ing to their theoretical design; but 
whether the volume discharged was suffi- 
cient to keep down dangerous potentials 
is not certain, since in each important 
case the simultaneous and vigorous opera- 
tion of the power-house horn arrester out- 
side the station indicated that it took the 
brunt of the discharge. The cell-type ar- 
rester was apparently more sensitive and 
operated more freely than the other types. 
There is no record, however, to show its 
action in disposing of abnormally heavy 
discharges. On the other hand, it ap- 
peared to be more sensitive in responding 
to strains due to a grounded line, and 
discharged for considerable periods under 
this condition without damage. The oper- 
ation of the horn arresters, especially at 
the power-house, has been very promising 


and appears to fulfil their intended func- | 


tion as an emergency device. Their oper- 
ation has been chiefly when the line was 
grounded by the failure of an insulator, 
but there is one case where the power- 
house horn arrester discharged over both 
gaps in series without any indication of 
discharge through the water shunt of the 
second horn; this indicates that it passed 
off a high-frequency static discharge with- 
out allowing the line current to follow. 
But this single case is not conclusive. 
There are other cases, however, which 
show the passage of heavy disruptive dis- 
charges which indicate that these types 
have handled high-frequency disturbances 
as well as low-frequency surges. From 
their action so far it is believed that the 
two and three-gap types of horn arresters 
will be effective in handling occasional 
disturbances whether static or dynamic 
which might otherwise be of too great 
magnitude for the station arresters to 
dissipate, and that this can be done with 
settings which will not interrupt the line 
nor necessarily disturb synchronous ap- 
paratus. 

The telephone line ordinarily operated 
quietly, but, although often too noisy to 
use in case of line trouble, it was, as a 
rule, kept from damage by the protectors 
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and recovered when the line cleared up. 
The effectiveness of the protectors was 
well illustrated during a ground on one 


phase by the immediate burning out of- 


two instruments not protected, while a 
protector on the third instrument dis- 
charged freely with no damage to the in- 
strument. 

CONCLUSIONS. 

The results of the Taylor’s Falls ex- 
periments so far indicate that: 

The principal trouble is from tempo- 
rary or permanent breakdown of line in- 
sulation by static charges induced in the 
line by passing storms. 

Direct strokes between cloud and 
ground may occur at any time. Although 
there were several cases of damage so 
caused during construction, the first sea- 
son’s operation gives evidence of only one 
case, and that without damage. 

The induced charges are highly con- 
centrated, and often of immense volume 
and intensity, discharging to ground over 
insulators with a disruptive effect that 
tends to shatter but rarely to puncture 
them, often without line current follow- 
ing. Line current may or may not fol- 
low these discharges; if it follows, it may 
only temporarily ground or short-circuit 
the line. » 

Arcs established by insulator spill-overs 
or leakage of charging current through 
damaged insulators may burn pole struc- 
tures or further damage insulators and 
even fuse the line wire. 

Such disturbanees may occur anywhere 
on the line, but with a preference for ex- 
posed heights and to a less degree to wet 
lowlands. =: 

There is no evidence of surges other 
than the direct effects of grounds or short- 
circuits, nor of stress at any definite 
points on the line such as from reflected 
or standing waves. 

Top insulators, and to a less extent 
those on the cross-arm-brace side of the 
pole, apparently are more liable to dam- 
age, although the cases are not sufficiently 
frequent to be conclusive. 

Grounding of insulator pins by tower 
structures or otherwise has comparatively 
little effect in assisting insulator break- 
downs. 

Overhead grounded wires are of decided 
value in shielding the line from induced 
static charges and in preventing insulator 
breakdowns. 

In the only case of direct stroke, the 
lightning-rod pole alongside the line was 
effective in preventing line damage. 

A grounded conductor running down 
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the pole is of decided value in preventin: 

splintering of the pole. j 
The selective resistance, multi-gap tyje 

of arrester is effective in disposing of 

ordinary disturbances. 

The aluminum cell-type arrester is, in 
general, more sensitive and freer in o 
charge; it gives great promise for station 
protection. 

Horn arresters of the series gap and 
selective resistance type are fairly sensi- 
tive to static discharge as well as to dis- 
turbances of lower periodicity, and of 
special value as emergency devices to re- 
lieve the station arresters in case of ab- 
normal discharge. They may be adjusted 
to be fairly sensitive without interrupting 
service or necessarily throwing out svn- 
chronous apparatus. 

The use of the tell-tale-paper system is 
essential in following the action of station 
protective apparatus, and is of decided 
value in studying line stresses and the 
effectiveness of protective devices. 

The results of the above experiment: 
have led to the recommendation that the 
overhead grounded wire construction be 
immediately extended about fifteen miles 
in sections covering both ends and the 
more exposed parts of the line; that the 
use of horn arresters be continued and 
further adjustments studied; that the 
rest of the station and line protective ap- 
paratus be left as it is, and that the pres- 
ent system of tell-tale paper and other 
records be continued during the coming 
season. 

—____<@-——__ 

Fire Underwriters’ Report on 
the Condition of the Fire- 
Alarm System in the Bor- 
ough of Manhattan, New 
York City. . 


In conformity with a resolution adopted 
at a joint meeting of the Underwriters 
organizations, the Merchants’ Association 
and the Commissioners of Accounts, held 
on February 7, 1908, and in pursuance 
of the instructions of George W. Hort. 
chairman of the Committee on Fire Pre- 
vention, of New York city; the late fire 
commissioner, the Hon. Hugh Bonner. and 
also by the present fire commissioner, the 
Hon. Nicholas Haves, the Committee on 
Fire-Alarm Service of the New York 
Board of Fire Underwriters has invest: 
gated the present condition of the fire- 
alarm telegraph system of the borougi of 
Manhattan, New York city. The com- 
mittee’s report has just been made publie. 

The committee announces that it has 
studied theyreport upon this system made 
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to the New York Board of Fire Under- 
writers on September 12, 1905, ,and has 
made thorough and independent checks, 
tests and investigations in order to de- 
termine whether the present conditions 
are substantially as reported at that time. 
The results of the 1905 investigation were 


‘reported fully in the issue of the ELEC- 


TRICAL REVIEW for October 14, 1905. 

The committee has also made a survey 
of the fire-alarm headquarters building 
and examined all of the apparatus, cables 
and wires contained therein. Elaborate 
tests were made upon all the circuits com- 
posing the system, and the official records 
of troubles have been tabulated and ana- 
lyzed. The condition of the fire-alarm 
boxes, the test boxes, the underground 
cables and the overhead cables has been 
examined, and a study has been made of 
the general arrangement and design of 
the system. Great care has been taken to 
ascertain with certainty the degree of im- 
provement which may have been accom- 
plished in the system by reconstruction or 
repairs. As the result of this, the com- 
mittee finds that.onlv small changes have 
been made, and that these changes are of 
such a nature that they have not sub- 
stantially improved the system as a whole. 

A map in colors is presented ,as a sup- 
plement to the report, indicating the area 
in the borough of Manhattan which is in- 
adequately protected by the present serv- 
ice. This section comprises about three- 
quarters of the area of Manhattan Island 
south of Fifty-ninth street. The boxes 
within this district are dependent for their 
operation upon a cable which is in such 
a precarious condition that it may at any 
moment be destroved at any one or scores 
of vulnerable points. The interruption of 
this one cable would put out of service all 
the boxes shown within this area, leaving 
only a few isolated boxes, which are in- 
dicated in other colors. The financial, 
chemical, printing, leather and wholesale 
dry goods districts would be left without 
fire-alarm service, as every box in these 
districts is dependent upon some con- 
ductor in this cable. On Manhattan 
Island south of Fifty-ninth street there 
is at present a total of 508 boxes. Of 
these, 363 would be put out of service by 
the interruption of the one cable in ques- 
tion. The region dependent upon this 
single cable contains the most. dangerous 
conflagration hazards in the city of New 
York. 

The general tenor of the report is 


simply a reiteration of faulty construction 


and indeterminate hazards. From the re- 
port it is apparent that only because the 
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operators are signally competent, and 
understand the abnormal workings of .the 
system rather than the normal workings, 
the present degree of operativeness of the 
system is possible. The report states that 
it is dangerous even to make a,test upon 
the wires in most of the terminal posts on 
account of the grave liability to derange- 
ment which exists even when the wires 
are handled with care. The report em- 
phasizes the fact that nothing but a 
radical reconstruction can remove the 
hazards which these points constitute. 

Appendix A comprises a report on the 
present organization, equipment and oper- 
ation of the fire-alarm system, together 
with the improvements since September 1, 
1905. On September 1, 1905, the cable 
system consisted, roughly, of 154 miles of 
cable, containing 1,483 miles of conductor. 
Of this amount thirty-five miles of cable, 
containing 372 miles of conductor, had 
rubber insulation, and the remaining 119 
miles of cable, containing 1,110 miles of 
conductor, had fibre insulation. From 
September 1, 1905, to March 1, 1908, the 
department installed thirteen miles of 
cable, containing 172 miles of conductor 
having rubber insulation. During the 
same period about nine miles of cable, 
containing ninety-one miles of conductor, 
mainly with fibre insulation, was removed 
from the system. On March 1, 1908, the 
cable system consisted of about 158 miles 
of cable, containing 1,563 miles of con- 
ductor. Minor changes have been made 
in the „boxes, in the instruments, in the 
fire houses, in the central-office appa- 
ratus, and in 1906 the New York Tele- 
phone Company installed and now main- 
tains ,a three-position telephone switch- 
board with capacity for 180 circuits con- 
nected to the Plaza exchange through 
eleven trunk lines. 

Appendix B is a report on the tests 
and troubles. The. tabulation shows that 
all of the circuits have had some trouble 
during both 1906 and 1907. In 1906 
the smallest number of troubles on any 
one circuit was five, while the largest 
number was sixty-seven. In 1907 the 
smallest number of troubles on any one 
circuit was four, while the largest num- 
ber was fifty-three. 

Appendix C contains notes on the pres- 
ent condition of .cables in manholes and 
flush boxes mentioned in appendices A 
and C of the 1905 report. 

Appendix D contains notes on the pres- 
ent condition of cable terminals and test 
posts mentioned in appendix B of the 1905 
report. 

Appendix E contains photographs and 


82.) 


notes concerning the condition .of cables 
in terminal posts, test boxes and flush 
boxes not mentioned in appendices C 
and D. 

Appendix F contains notes on condi- 
tions of cables in terminal posts, test 
boxes, manholes and flush boxes, not 
photographed, which were not mentioned 
in the 1905 report. 

Appendix G contains notes on the pres- 
ent condition of the cables on the Third 
and Ninth avenue elevated railroad struc- 
tures. 

— e 
Telephone and Telegraph 
Companies. 

At present the three large tele- 
phone and telegraph companies, the 
American Telephone and Telegraph Com- 
pany, the Western Union Telegraph Com- 
pany and the Mackay Companies, says 
the, Wall Street Journal, have outstanding 
a total of $343.682,280 stock, which, 
owned by upward of 45,000 sharehclders, 
shows an average investment of over 

seventy-five shares per stockholder. 

Of this total of 45,000 shareholders, 
more than half,.or, to be exact, 24,400, 
comprise the owners of the $152,484,855 
outstanding stock of the American Tele- 
phone and Telegraph Company. The 
average investment holding of telephone 
stock is 62.4 shares. Western Union is 
nearly as well distributed, its 14,500 
shareholders owning an average of 68.8 
shares each. The situation with the Mac- 
kay Companies is somewhat different, and 
indicates that the efforts to attract in- 
vestors to the stock have been only par- 
tially successful. On March 17 the com- 
pany had a total of 6,690 individual share- 
holders, an average investment of 130.5 
shares, showing about half the distribu- 
tion of American Telephone stock. It 
should be remembered, however, that the 
Mackay Companies is the newest of the 
three companies, having been organized 
but five years ago, in 1903. 

The comparative figures of the three 


companies are: : 
Stock- Av. per 


Stock 
Outstanding. holders. Holder. 
American Telephone . .$152. 484,855 24.400 62.4 
Western Union........ BY.817 25 14.500 68.8 
Mackay Companies.... 91,880,400 6,690 130.5 
Total... oeoo.. $313,682,580 45.590 753 
——_——_«@=—_____. 
Canadian Electrical Conven- 


_tion Postponed. 


The eighteenth annual convention of 
the Canadian Electrical Association, 
which will be held at Toronto, Ontario, 
has been postponed for one week. The 
new dates are Wednesday, Thursday and 
Friday, June 17, 18 and 19. 
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PHOTOMETERS. 


BY JOSEPH H. HART. 


The subject of photometry is a rather 
important one to the electrical engineer 
and the central station manager, as well 
as to the investigators in the modern 
problem of light and its production. 
Aside from the importance of photometers 
in the theoretical investigation and meas- 
urement of illuminating power of lamps, 
ticre is a distinct use for such instru- 
ments in electrical plants which install 
their own lighting systems, or at least 
supply customers with lamps. These in- 
variably desire lamps giving the best illu- 
mination for a given cost and power con- 
sumption and having the longest life, and 
photometers in this field have a certain 
definite importance in the selection from 
the various lamps on the market. This 
use is not as extended as it might be with 
profit, owing to the fact that users very 
often take lamps from the manufacturers 
on their statement of efficiency and capa- 
bilities without special verification. 

A photometer is such an easy machine 
lo operate with fairly approximate results 
that it is surprising that it has not come 
into more general use in this field. The 
reason for this is easy to understand. In 
spite of the fact that there are over six 
dozen different photometers manufac- 
tured, each on a practically different prin- 
ciple or design, not one of these can be 
said to be thoroughly satisfactory from 
an operative point of view. Of this total 
number some give greater or less satis- 
faction, but when it comes to accurate 
measurements or extremely rapid ones, all 
photometers fail almost utterly. Thus it 
is impossible even in this field to test all 
lamps by a photometric standard. Test 
lamps only can be taken at random from 
a consignment, but these do fairly well. 
It is in the field of accurate measurements 
only that photometers have attained such 
a bad name which has been noted, and has 
its influence over all other applications. 
Thus, photometers as physical measure- 
ment instruments are very inaccurate, and 
is rivaled only in this regard by instru- 
ments in one other line of measurement, 
namely, heat. In comparison with the 
ordinary instruments of precision com- 
mon in the great majority of modern de- 
velopments, the photometer is hopelessly 
inadequate. 

Undoubtedly, the reason for the lack of 
progress in investigations in regard to the 
nature and character of heat and light 
can be traced to a common source—the in- 
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adequacy of the measuring instruments 
at hand. Photometers, however, are not 
wholly to blame as poor measuring instru- 
ments. The problem they are asked to 
solve is in reality twofold. They must not 
only measure light accurately, but must 
also diminish the inadequacy of the eye 
in reading measurements. The problem 
from a theoretical, as well as commercial, 
viewpoint is also twofold: first, the nature 
and efficiency of production of light 
whenever obtained and, second, its illumi- 
nating power. Light consists of trans- 
verse waves in the ether, and of all waves 
of this character which it is possible to 
produce only a small percentage is at all 
visible to the eye. The situation would 
have its analogue in sound if of all the 
musical notes capable of production on 
a piano only one octave could be heard. 
Further, these waves are invariably pro- 
duced by an indirect process in com- 
mercial work to-day, namely, by the pro- 
duction of intense heat with light which 
appears to be merely a by-product of this 
production. 

The second part of the problem is even 
more complicated. It involves the utiliza- 
tion of light for various purposes in vari- 
ous locations, and under various condi- 
tions, and in this department the nature 
of the human eye enters as an important 
factor. As an illustration of this, the 
Cooper [Hewitt light may be cited. It is 
produced by practically the most efficient 
process known for the production of light, 
but in the great majority of cases it be- 
comes useless for illuminating purposes 
on account of the character of the light. 
This latter condition is true in many more 
cases than is ordinarily understood. Thus, 
the rapid radiation from a steam radiator 
is in reality light, and fails in its purpose 
simply on account of the inadequacy of 
the human eye to perceive it. Again, even 
granting the production of a light per- 
celvable by the human eye, the question of 
its pleasing effect and its non-fatiguing 
effect when used by the eye for various 
purposes enter as equally important 
factors. | 

Now in the measurement of these dif- 
ferent lights which have and can be pro- 
duced for illuminating purposes, photom- 
eters are almost the sole instruments of 
measurement. They are undoubtedly 
poor instruments in comparison with the 
instruments of precision in almost every 
other field, but they are the only known 
devices at hand to-day for this purpose. 
Heat measurement is not so complicated 
as that of light, but heat and light are 
closely allied and the causes for poor re- 
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sults are practically and fundamental}, 
the same in both cases. l 
It is almost useless to go into a full er. 
planation of all the different photometer 
in existence at one time or another on the 
market or to understand their methods of 
operation. The fundamental principles in 
most common use are dependent, first, 
upon the dispersion of light with distance, 
owing to its radiation from a centre: 
second, the absorptive power of different 
materials for light. Both of these methods 
have been exploited innumerable times in 
various devices with uniform non-success 
for the purpose desired. So many fea- 
tures enter to influence these principles 
in accurate measurements that they never 
give more than approximate results, As 
an illustration of the limitations of the 
first system can be mentioned the ab- 
sorptive power of the medium, the nature 
of the surface upon which the light falls, 
and, the most important of all, the 
color of the light. The invention of the 
flicker photometer by Professor Rood, of 
Columbia University, a number of years 
ago, was hailed by many as the advent of 
a new era of photometric measurements. 
The result of the invention of this ma- 
chine has merely tended, however, to com- 
plicate matters and add additional prob- 
lems. Apparently the chief question in 
comparing the intensity of two lights 
seemed to rest upon the fundamental 
question of difference in color that is al- 
ways perceivable. The flicker photometer 
seemed to eliminate this, but its fatiguing 
effect upon the eye and the question of 
producing mechanism that always turns 
the same amount of light toward the eve 
without variation in distance were suc! 
that it is not satisfactory. Further, it 
was found that the fatiguing effect intro- 
duced new complications. Color-blind 
people were able to see the flicker often 
when produced by light invisible to them. 
Further complications have arisen in the 
use of this device which have led the ma- 
jority of scientists to attempt to develop 
new instruments based on entirely differ- 
ent principles. As an illustration of this, 
and as showing the progress in this field, 
the problem has been divided into, first, 
the production of radiant energy, and 
second, its transformation into light. In- 
struments have been developed for fairly 
accurate measurements of this quantity. 
Thermopiles, bolometers, radiomictom- 
eters and a large number of similar M- 
struments are in existence to-day for the 
accurate measurement of radiant energ- 
The problem is divisible, first, into the 
production of radiant energy by the most 
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efficient process, and, second, the trans- 
formation of this radiant energy into a 
form visible and useful to the human eye. 
Methods of producing radiant energy are 
increasing enormously. Wireless teleg- 
raphy is one of these forms in which an 
enormous amount of radiant energy is 
used. 

Second, the transformation of these 
forms of energy into light is gradually 
nearing solution. The laws governing 
phosphorescence and fluorescence are be- 
coming more generally known phenomena, 
and the laws governing their production 
are beginning to be understood. The break- 
ing down of certain wave-lengths into 
others is known to oecur under all cir- 
cumstances. The problem is now merely 
the transformation of waves of certain 
wave-lengths into waves of desired wave- 
lengths. 

Further, the complexity of the human 
eve is receivmg attention. It is now 
known that the eye requires for best utili- 
zation certain wave-lengths for a certain 
purpose and certain other wave-lengths 
for other purposes with best efficiency. 
Thus, the retina of the eye has been in- 
vestigated and certain portions of it re- 
spond to feeble illumination, and others 
to intense illumination. ‘The fatiguing 
effect of certain kinds of light and the 
cause of this are now known. What was 
formerly a complicated problem is to-day 
resolved into several with comparatively 
easy solutions. 

The photometer as it exists to-day has 
in reality ceased to possess the importance 
that it had a decade ago. For commer- 
cial work of the character mentioned at 
the beginning of this article, almost a 
score of different phofometers are very 
satisfactory. Their use is a very real one 
in this field, and their choice is dependent 
almost absolutely upon first cost and ease 
of operation. Formerly the photometer 
was constructed for two purposes—the 
one here mentioned and with the further 
idea of providing an accurate instrument 
of research. This latter field is gradually 
disappearing. This limitation permits 
improvements in meehanism and its use 
for the other processes hitherto unconsid- 
ered. When the photometer is to be used 
at fairly long intervals, some form of the 
flicker photometer appears likely to be 
eminently satisfactory. Devices for ob- 
taining a mean spherical candle-power 
have also appeared objectionable in the 
measurement of electric light. With the 
development of the latter there is no doubt 
that photometers should undergo a 
marked development to a satisfactory 
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state, with a rapid increase in the number 
of instruments in efficient use. It should 
be recognized that photometers by their 
very nature are inaccurate to within five 
per cent at least, on the average, and that 
their field of usefulness for other pur- 
poses has been removed, and that these 
conditions are now of minor importance, 
and are not extremely undesirable. With 


the photometer gradually attaining its 


place as a commercial instrument for a 

definite purpose, it ceases to be the unsat- 

isfactory development it formerly was, 

and should come into more general use. 

———— 

THE SEMIANNUAL MEETING OF THE 

AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS. 


DETROIT, MICH., JUNE 23-26. 


— 


The semiannual mecting of the Amer- 
ican Society of Mechanical Engineers will 
be held in Detroit, Mich., June 23-26. 
An entire session will be devoted to papers 
on the conveying of materials, when hoist- 
ing and conveying machinery, including 
belt conveyers, the use of conveying ma- 
chinery in cement plants, ete., will be dis- 
cussed. 

Among other subjects which will be 
taken up by professional papers are: 
“Clutches,” with special reference to auto- 
mobile clutches, by Henry Souther; 
“Some Pitot Tube Studies,” by Professor 
W. B. Gregory, of Tulane University, 
New Orleans, La., and Professor E. W. 
Schroder, of Cornell University; “Ther- 


mal Properties of Superheated Steam,” 


by Professor R. C. H. Heck, of Lehigh 
University; “Horse- Power, Friction 
Losses and Efficiencies of Gas and Oil 
Engines,” by Professor Lionel S. Marks, 
of Harvard University; “A Journal Fric- 
tion Measuring Machine,” by Henry Hess, 
of Philadelphia; “A Simple Method of 
Cleaning Gas Conduits,” by W. D. Mount; 
“A Rational Method of Checking Conical 
Pistons for Stress,” by Professor G. H. 
Shepard, of Syracuse University, and 
“The By-Product Coke Oven,” by W. H. 
Blauvelt. 

A lecture on “Contributions of Pho- 
tography to Our Knowledge of Stellar 
Evolutions” will be delivered by Profes- 
sor John A. Brashear, of Allegheny, Pa. 
The usual receptions will be held and ex- 
cursions will be made to manufacturing 


plants, the ship-building yards and vari- 
ous points of interest in and around De- 
troit. Among the excursions planned is 
one to the University of Michigan, at Ann 
Arbor. The gas power section of the 
society will hold a session, and the So- 
ciety for the Promotion of Engineering 
Education and the Society of Automobile 
Engineers will hold a meeting in Detroit 
at the same time. 
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Electric Railways in 
Indiana. 

The report of -the Indiana Bureau of 
Statistics for the year ended June 30 
last on electric railroads in the state, in- 
cluding both street and interurban lines, 
shows that there are thirty-one street and 
interurban systems in the state, and dur- 
ing the year, as shown by their reports, 
seventeen succeeded in creating surplus 
funds out of their earnings, while four- 
teen had deficits. Eight systems reported 
that they had paid dividends on their 
stock. 

The total number of passengers carried 
in 1907 was 152,016,610, of which 28,- 
082,487 were carried on interurban lines, 
and 123,934,123 on city lines. The total 
number of passengers carried in 1906 
was 127,616,952. 

The gross earnings of all companies in 
1907 was $10,378,939.76, and in 1906, 
$8,172,775.72. The grand total expenses 
in 1907 were $6,407,103.19, and in 1906, 
$5,551,456.50. The net earnings in 1907 
were $3,071,836.57, and in 1906, $3,161,- 
319.22. The earnings from freight in 
1907 were $419,295.51, and in 1906, 
$299,199.18. The earnings from passen- 
gers in 1907 were $9,240,409.82, and in 
1906, $7,639,506.23. The amount spent 
for additions and betterments in 1907 was 
$806,242.21, and in 1906, $702,866.02. 
The amount expended in taxes in 1907 
was $451,193.51, and in 1906, $456,- 
241.70. 

The total number of employés of inter- 
urban and street railway companies in 
1907 was 7,654, and in 1906, 4,095. The 
total compensation of all employés in 1907 
was $3,287,104.48, as against $2,524,- 

75.08 in 1906. ‘The average wage a day, 
taking all classes of employés into con- 
sideration, was about the same in 1907 
as in 1906. 


The total compensation of motormen 
in 1907 was $697,616.24, and the com- 
pensation of conductors was $678,466.26. 
Approximately 2,200 motormen and con- 
ductors were employed during the year. 

The average fare on city lines in 1907 
was 3.6 cents; on interurban lines the 
average fare was 16.6 cents. 

— 0 

Address on Continuity of 

Edueation. | 

An address will be delivered by Fred- 
erick P. Fish before the graduating class 
and the alumni of the schools of Mines, 
Engineering and Chemistry of Columbia 
University, New York city, at 3 P. m., 
Tuesday, May 26, in Havemeyer Hall. 
The subject will be “The Continuity of 
Education.” 
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Electrical Papers at the Lon- 
don Physical Society. 

At the meeting of the Physical Society, 
of London, on March 27, with Dr. Chree 
in the chair, a number of interesting elec- 
trical subjects were considered. The first 
matter was the exhibition by Dr. C. V. 
Drysdale of “A vacuum tube apparatus 
for demonstrating the propagation of alter- 
nate current waves in cables.” ‘The propa- 
gation of alternate current waves in con- 
ductors has been frequently exhibited by 
the aid of a helix, notably by Professor 
Fleming and Dr. G. Scibt, and the former 
has proposed the use of vacuum tubes to 
show the distribution of potential. The 
author had noticed that in a tube laid 
parallel to the helix the brightness was 
proportional to the slope of potential and 
hence to the current. The apparatus there- 
fore consisted of a wooden stand which 
supported a helix about six feet lone, a 
vacuum tube just above it and a series of 
eighteen vertical tubes below it. On 
feeding the helix from a high-frequency 
resonance circuit nodes and loops of poten- 
tial and current were simultaneously visi- 
ble in the two sets of tubes, and these were 
approximately in quadrature with one an- 
other. Experiments were shown in which 
the frequency of the supply was varied, 
and the capacity of the helix was altered 
by introducing an earthed wire inside it. 
Resistance, capacity, and inductance were 
also connected successively to the receiving 
end, and the effects were approximately in 
agreement with theory. | 

W. Duddell asked why the points of zero 
potential were not more clearly marked. 
Was it due to absorption of energy by the 
tubes or to the superposition of oscillations 
with higher frequencies? Had the author 
used a single long tube with a strip of tin- 
foil on the outside? He also asked what 
gas the author used in the vertical tubes, 
and whether he had tried helium. 

Dr. Drysdale in reply said that the tubes 
were filled with CO,. It was somewhat 
difficult to insure their equality, and no 
attempt had therefore been made to use 
rare gases. Doubtless still better results 
could be obtained, but the CO, tubes were 
sufficiently bright for most purposes. He 
believed that the energy taken by so many 
tubes was the cause of the absence of com- 
plete darkness at the nodes, as with a single 
tube sharper results had been obtained. 
For this reason the single tube with a 
strip of tinfoil on the side had not been 
used. 
Dr. Drysdale next read a paper entitled 
“Notes on the Plug Permeameter.” The 
author briefly described the instrument, in 
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which a drill is employed to cut a conical 
hole in a casting or forging, at the same 
time leaving a pin 0.1-inch diameter stand- 
ing in the middle. A wrought-iron plug 
carrying a bobbin with magnetizing and 
search coils completes the magnetic circuit, 
forming a miniature permeameter. The 
readings are taken by means of an am- 
meter and ballistic galvanometer in the 
ordinary way, or by the aid of a portable 
direct-reading test set. When this instru- 
ment was first described it was found, as 
would be expected, that the values of the 
induction given ‘by it were too low, and it 
had been supposed by some that this was 
due to imperfection in the magnetic joint. 
The author, on the other hand, had at- 
tributed it to end effects and to the short- 
ness of the specimen. Investigations had 
been made confirming this view, and show- 
ing that the amount of this end effect 
could be fairly closely compensated by cor- 
recting the value of H in the same ratio 
for all specimens. These investigations 
had been carried out by obtaining some 
rings of cast and wrought iron and steel, 
testing them by the ring method, and af- 
terward cutting them into quadrants which 
were drilled and tested with the plug. 
Curves were given showing the results ob- 
tained by the plug permeameter when the 
instrument had been empirically calibrated 
from the foregoing tests. These showed 
that the instrument was accurate within 
two or three per cent, which was as satis- 
factory as most other permeameters. 

Professor S. P. Thompson said the au- 
thor’s instrument commended itself for 
its usefulness and ingenuity. He would 
like to know how far its results were com- 
parable with those obtained from ring and 
double yoke methods. Ile was not sure 
that the author’s explanation that the dis- 
crepancies were due to end effects was the 
correct one. In drilling the hole in the 
casting the magnetic properties of the iron 
were altered and the hysteresis increased. 

A. Campbell remarked that from his ex- 
perience of several varieties of permea- 
meters he was not at all surprised to find 
that Dr. Drysdale had had to calibrate his 
permeameter by the purely experimental 
method of comparison with the trust- 
worthy ring method. By averaging the 
different calibrations given by various 
types of material he appeared to be able 
to obtain fairly good results, but there were 
other permeameters which gave satisfact- 
ory results without any empirical calibra- 
tion. | 

A. Russell said he appreciated the in- 
genuity displayed in the Drysdale permea- 
meter. He suggested the following as the 
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probable cause of part of the discrepancy 
between the magnetization curves got by 
the ring method and by the permeameter, 
In the former method the mean flux and 
the mean magnetizing force over the cross 


section of the ring were measured. The 


ring experimented on was of appreciable 
radial depth, so that the magnetic force on 
the inner circumference of the ring was 
about fifty per cent greater than that on 
the outer circumference. The permeabil- 
ity of the iron at the greater force would 


probably be very different from that at the - 


smaller force. The mean value, therefore. 
of the flux density over the cross sectional 
area of the ring might possibly be some- 
thing quite different from the value it 
would have if the magnetic force were con- 
stant and equal to the mean magnetic 
force. The errors due to this cause in the 
ring method, even when the ring was nar- 
row, were sometimes very appreciable. The 
criticism also applied to many cases in 
which electricians apply what they call the 
fundamental magnetic equation. 

Dr. Drysdale, in reply to Professor 
Thompson, said that the end effect was 
not of the same nature as an air-gap or it 
would have had a more marked influence at 
high permeabilities. When the instrument 
was first introduced, a few tests had been 
made by drilling a specimen and testinz 
it, and afterward annealing and re-testin¢. 
No change had been observed, but possibly 
a greater number of tests would have 
shown variations. The size of the pin 
scemed not to vary by more than a mil 
whatever metal was drilled. As to Mr. 
Campbell’s remarks, he quite agreed that 
other permeameters were equally or more 
accurate, but this was the only one that 
could be used on the actual forging or cast- 
ing, and it was surprising and gratifying 
to find that it was as accurate as it seemed 
to be. The thickness of the ring mentioned 
by Mr. Russell was an important poini 
lt was necessary in order to permit of 
drilling, but he was inclined to think that 
there would be little error from this cause 
except at low inductions. 

Dr. Drysdale read a paper on “The Use 
of Shunts and Transformers with Alter- 
nate Current Measuring Instruments.’ 

“Owing to the limited range of most alte’ 
nate-current instruments shunts and trany 
formers have come into considerable ust, 
but they are liable to cause errors both i 
the magnitude and phase of the current. 
The paper dealt with these errors mathe- 
matically and experimentally. In the cat 
of shunts, the condition for accuracy at all 
frequencies is that the time constants of 
the instrument and shunt should be equal, 
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but formule are given for the multiplying 
power and phase displacement in other 
cases. For current transformers the best 
results are obtained by keeping the mag- 
netizing and core-loss currents as small as 
possible. The best uniformity of ratio for 
different loads is obtained with a non-in- 
ductive or leading load; but the lowest 
phase displacement with a lagging load. 
Potential transformers are much more sat- 
isfactory than current transformers, both 
for ratio and phase displacement. Ex- 
perimental tests using a wattmeter as in- 
dicator approximately confirmed the 
theory. 

A. Russell suggested that the author 
should take the mutual inductance between 
the shunt and the instrument into account. 
If L,, R, be the constants of the instru- 
ment and L,, R., those of the shunt, and if 
M be the mutual inductance between them, 
the multiplying factor for the reading will 
be the same whatever the frequency pro- 
vided that az“ = A = 

Kenelm Edgecumbe referred to the fact 
that the author recommended small core- 
losses, and pointed out that he had seen 
it stated that in special cases it was pos- 
sible to improve the ratio and phase errors 
by increasing the core-losses. _ 

Dr. Drysdale said the air-core trans- 
former is good, but in practice instrument- 
makers were forced to use iron for commer- 
cial reasons. Similarly, the ring form of 
transformer was generally impossible, as 
in practice instrument transformers were 
used to insulate the observing instru- 
ment from high-pressure mains, and 
considerable insulation between the wind- 
ings was necessary. The reason why 
an iron-cored transformer behaved dif- 
ferently from one with an air core chicfly 
resided in the core-loss current, which was 
not proportional to the magnetizing cur- 
rent. 

A paper on “Dynamometer Watt- 
meters” was read by Dr. Drysdale. The 
author gives a somewhat complete investi- 
gation of the theory of the wattmeter, in- 
cluding the effects of shunt inductance 
and capacity, mutual inductance, eddy cur- 
rents, wave-form and of iron. It is 
pointed out that the theory of the watt- 
meter is much obscured by the use of the 
correction factor. On sine wave forms the 
true power w == W cos ®, while the read- 
ing of the wattmeter 


w = = W cos (¢—a)=W COB a C08 ($ — a), 


where W is the apparent power, R and I 
the resistance and inductance of the shunt 
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respectively, and a the angle of lag in the 
shunt. This leads to the simple relation 
— v 

g 1 + 1T* p 
where T is the time constant of the shunt 
and p = 2r X frequency. In practice T?p? 
can be neglected in comparison with unity 
and hence dw = w’ — w = TpW sin ®, 
which is perfectly determinate at all power 
factors. This shows that the correction of 
a wattmeter should always be applied as a 
difference and not as a ratio. Jt is prac- 
tically as absurd to apply a correction fac- 
tor to a wattmeter as to an instrument 
with a zero displacement. The paper also 
contains a description of some single and 
double forms of standard wattmeter and 
of deflectional wattmeters containing iron. 
Also of the method of testing wattmeters 
for various errors and of a phase-shifting 
transformer for facilitating these tests. 
Various forms of wattmeters and phase- 
shifters were shown in operation. 

W. Duddell said, in some ways he 
thought a correction factor was preferable 
to the addition of a zero correction. 

Mr. Rayner, referring to the accuracy of 
the instruments, asked if Hooke’s law held 
to one part in 500 over a whole turn of the 
torsion head. 

Mr. Tinsley remarked that the instru- 
ment shown resembled those of Mr. Dud- 
dell in the mechanical details because the 
design adopted was the only practical one. 

Dr. Drysdale, in reply, said he still 
maintained that the only rational way of 
correcting wattmeter readings was by add- 
ing a correcting term instead of applying a 
correction factor. Mr. Beattie’s device was 
unnecessary and of little use, as the induct- 
ive coil would not give any indication of 
the error due to capacity in the shunt, 
which might be considerable. He had not 
troubled about astaticism in his instru- 
ments, as they were for use as standards, 
and it was easy to eliminate the effect of 
stray fields. 


Ww 


— TpW sin 4, 
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The New Subways for New 
York City. 

John B. McDonald, the builder of the 
Interborough subway, at the request of 
Herman A. Metz, controller of the city of 
New York, has made a report on the pos- 
sibilities of the proposed new subways in 
Manhattan and the borough of Brooklyn. 
He believes that unless the plans for the 
Broadway-Lexington avenue subway in 
Manhattan, and the Fourth avenue sub- 
way in Brooklyn, are modified, their cost 
will be so great that the lines will not be 
able to carry enough passengers under any 
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conditions to meet their fixed charges, and 
will become a heavy burden to the city. 
Mr. McDonald believes that in order to 
complete east and west side lines, exten- 
sions to the present subway should be 
made. For the east side, extensions 
should be made from Forty-second street 
to Pelham Bay Park, and for the west 
side, extensions should be made from 
Broadway and Forty-fifth street south 
through Seventh avenue to Battery Park. 
Immediate relief would be provided the 
people of the east side and The Bronx by 
adding for express service two tracks on 
the Second avenue elevated road, and by 
the extension of the west side elevated 
lines via Jerome avenue. If the Fourth 
avenue subway in Brooklyn must be built, 
Mr. McDonald suggests that in order that 
it may meet charges it be constructed as 
a two-track road, and not as a four-track 
road, as planned. If the territory develops, 
two more tracks can be added. 

—— 0 

Chicago Telephone Business. 

The report of the Chicago Telephone 
Company for April shows gains in sub- 
scribers, gains in revenue, and heavy ex- 
penditures for improvements. The report 
shows that 2,346 telephones were gained 
during the month. It is also stated that 
the company has in the neighborhood of 
7,000 orders for new telephones ahead, 
and that the contracts keep increasing, de- 
spite the utmost efforts on the part of the 
management to push the work. of install- 
ing instruments at a greater rate than 
orders for them are received. 

From December 1 to April 1 the com- 
pany expended $1,185,000 for changes in 
service and improvements required under 
the new ordinance, and will spend $2,000,- 
000 more before the present year is at an 
end. These funds are taken out of the 
money provided by the recent sale of addi- 
tional stock at par, and the improvements 


should steadily add to the company’s in- 
come. ‘ 

The growth of the service since January 
1 shows a much higher average in the city 
than a year ago, while the additional tele- 
phones installed on toll lines show con- 
siderable decline by similar comparison. 
The April increase in telephones this year 
amounted to 2,075 in the city, and 271 
in the country. The monthly increases, 
compared with ,the previous year, with 
the totals for four months, are given be- 
Jow: 


—— 1986 


= —— 1907. —— aan 

City. Country. City. Country. 
January ............ 2, 245 2,213 801 
February se... 2.131 236 1,936 740 
March .......ccseeee 8,276 RB 1,980 740 
ADT ses cusarcuaes 2,075 271 2,222 1,006 
Totals........ 10,312 1, 8,371 8,287 
Satins 10,312 eae 8,371 
Inc. since Jan. 1... 11,852 11,658 
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Illuminating Engineering 
Society. ii 

A meeting of the New York section of 
the Illuminating Engineering Society was 
held at the Engineering Societies Build- 
ing, New York city, on the evening of 
Thursday, May 14. Dr. Clayton H. 
Sharp, formerly president of the society, 
opened the meeting, and called upon the 
secretary of the section for a report. Sec- 
retary Millar said that seven new mem- 
bers of the section had been elected, and 
for the information of those present he 
stated that the invitation extended by the 
Philadelphia section to the society to hold 
the annual convention during Old Home 
Week in Philadelphia had been accepted. 
The convention will be held in that city 
on October 6 and 7. 

In introducing Dr. E. L. Nichols, who 
wag to present the paper of the evening, 
Dr. Sharp said that since Dr. Nichols had 
just returned from Washington, where he 
had attended a meeting of the conference 
of governors which was held to con- 
sider the conservation of the resources of 
the country, he would ask him if he would 
not give a brief account of what had taken 
place during his presence, as the matter 
was one of vital importance to the entire 
country. 

Dr. Nichols, complying with the re- 
quest, sketched briefly the events of the 
mecting at which he had been present, 
but as a fuller account of this conference 
is given elsewhere in this issue there is 
no need to relate them here. 

Dr. Nichols then took up the subject 
of his paper, which was entitled “Day- 
light and Artificial Light.” The object 
of this paper was to find, if possible, some 
logical means of comparing daylight and 
artificial light. 

It is frequently urged, as an advantage 
of new forms of illuminants, that the 
light which they give is like daylight. 
Such statements, even when based on 
slight foundation, indicate a general be- 
lief in the superiority of daylight to artifi- 
cial light. Daylight is derived exclusively 
from the sun, which may be regarded as 
an incandescent source having a tempera- 
ture of about 6,000 degrees centigrade, 
and which sends to us light of an essen- 
tially continuous spectrum. This light, 
however, is greatly modified by at- 
mospherie absorption. A varying portion 
comes to us after selective reflection from 
minute particles in a turbid atmosphere, 
from the cloud masses and from the sur- 
face of the earth itself. The extent to 
which sunlight is affected in this way was 
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shown by a number of tables and curves 
illustrating the varying ratios between the 
rays of light of different wave length. 
The violet end of the spectrum is reduced 
to about one-half in passing through the 
atmosphere, while the red end loses less 
than twenty-five per cent of its initial 
intensity. The ultra-violet is affected even 
more than the violet. Of the indirect 
components of daylight, that from the 
unclouded sky is relatively stronger in 
the blue and violet than sunlight, by 
greatly varying amounts which depend 
upon the state of the atmosphere. An 
ideal relation for skylight and sunlight 
was deduced by Lord Rayleigh from the 
properties of a turbid medium, but actual 
skylight rarely approaches this ideal. The 
curves obtained from measurements are 
much nearer to those of sunlight, nor is 
it found that skylight at elevated stations 
approaches more nearly to the ideal, for 
measurements made at elevated points 
have shown Jess divergence from direct 
sunlight than corresponding measure- 
ments made at lower stations. 

Unshaded surfaces receive sunlight and 
skylight in varying proportions, In 
bright weather the ratio of shaded to sun- 
lit illumination is approximately fifteen 
per cent. At great altitudes the ratio 
would probably be even greater. If by 
daylight is meant the illumination of an 
unshaded surface, this will then differ 
from sunlight but slightly in quality, 
since the sunlight is the dominant factor. 
If, however, daylight be defined as the 
light illuminating a shaded surface, this 
will always be bluer than sunlight, occa- 
sionally with the violet relatively eight 
or ten times as strong as the red, and 
ranging from this to light less than twice 
as blue as sunlight. 

As is well known, the maximum of the 
luminous intensity curve for the normal 
human eye is in the same region of the 
spectrum as the maximum energy curve 
of sunlight, but this may be regarded as 
a result of evolution and not as a coinci- 
dence. Hence it may be taken as a gen- 
eral principle that the normal stimulus 
of the eye is diffused daylight, since man 
was not originally nocturnal in his habits, 
and, therefore, those artificial stimuli 
which depart widely from it, either as to 
intensity or quality, are sure to be un- 
satisfactory and are likely to be injurious. 

Dr. Nichols then gave records of inves- 
tigations made to determine the range of 
intensity of ordinary daylight as between 
summer and winter, or between noontime 
in the open air on a fine day when the 
sky is filled with sunlit cloud masses and 
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a dark, overcast day. Weber and Bas. 
quin have given curves showing the grad- 
ual increase in intensity of daylight from 
the winter to the summer months reach- 
ing a maximum about June and July. 
It then falls off again as the season ad- 
vances. While the curves are somewhat 
irregular, they indicate that daylight in 
July is about ten times as bright as in 
December. 

Basquin has also given results showing 
the variation of intensity during the day. 
The maximum is reached about, or a little 
after, noon, while in the afternoon the 
intensity is considerably greater than for 
corresponding hours of the forenoon. 
That is to say, at four in the afternoon 
the intensity was about forty per cent 
greater than at eight in the morning. 
This is due, doubtless, to the formation 
of mist and clouds during the day, which 
reflect light from above and add to the 
intensity of the illumination below. It 
is indeed a notable fact that daylight on 
a partly cloudy day is more intense than 
on a perfectly clear day.. Indeed, the illu- 
mination, when the sky is entirely over- 
cast with clouds, is practically as intense 
as with a perfectly clear sky. 

The eye is capable of accommodating 
itself to these wide variations in illumina- 
tion and indeed may accustom itself, 
after a time, to unusual conditions such 
as reflections from snow and water, but 
in high altitudes this is not the case, since 
the ultra-violet rays are present there in 
greater proportion and are injurious. 
For such conditions dark glasses should 
be used to protect the eyes. This fact 
shows that the absorption of the ultra- 
violet rays by the atmosphere is only just 
sufficient at lower levels to protect the 
eye, and we are near the danger limit in 
this respect. 

Spectrophotometric study of daylight 
shows an exceedingly variable composi- 
tion, so that it is very difficult to deter- 
mine a standard. Dr. Nichols overcomes 
this difficulty by averaging a large num- 
ber of observations made by various in- 
vestigators at various stations. From 
these he deduces three curves: One, the 
average for stations in high altitudes; the 
second, the average for stations in low 
altitudes, and the third, the average for 
all stations. These curves show that the 
intensity of the light is considerably 
greater in the short wave-lengths for the 
elevated stations than for the low ones, 
but the curves have in general the same 
form. To use these curves as standards 
of comparision, the usual practice of con- 
structing a curve of ratios, taking the 


S — | 


May 23, 1908 


intensity: of the yellow at wave-length 
0.59 micron is followed, and when this 
ig done the curves giving the ratios of the 
intensities of the different wave-lengths 
of various artificial lights, which are con- 
structed, show that it makes little differ- 
ence which of the standard curves is used. 

When this is done artificial illuminants 
fall into three classes. Class one contains 
the older sources of light, which owe their 
luminous intensity to incandescent car- 
bon; this includes flame lamps and in- 
candescent electric lamps. As regards the 
quality of light emitted by this class, the 
Hefner and the acetylene flame may be 
regarded as the extremes between which 
other sources ordinarily employed take 
intermediate places. Candles, oil and gas 
flames are very nearly identical with the 
Hefner lamp, and the incandescent electric 
lamp of twenty years ago, as used on com- 
mercial circuits, was scarcely to be distin- 
guished in its color from these. Improve- 
ments in the conditions of combustion 
have gradually raised the temperature of 
such of those sources of light employ- 
ing flame as have continued to be em- 
ployed in modern illumination, bringing 
them nearer to the acetylene flame. Com- 
paring the curve for the Hefner lamp with 
those obtained from the average values 
for daylight in high and low altitudes, 
two curves of ratios are thus deduced 
which lie very close together, showing 
practically no difference. The curve com- 
paring acetylene with sky brings out the 
greater ratio of intensity of the short 
wave-lengths and the lower ratio of in- 
tensity of the long wave-lengths of this 
light with reference to the light from the 
Hefner lamp. Curves showing the ratios 
for light from an oil lamp to daylight 
and gaslight to daylight show but slight 
difference, the gas- being a little whiter— 
that is to say, it has a greater proportion 
of the light in the short wave-lengths and 
a smaller proportion in the longer. 

For convenience, the acetylene flame 
may be taken as a practical standard of 
comparison after the relation of its light 
to daylight is established. Using this, Dr. 
Nichols has prepared curves showing the 
distribution of intensity for the carbon 
filament, the tantalum, the tungsten and 
the Nernst lamps at the voltages specified 
for each. These curves show that the 
important characteristic of the newer 
high-efficiency lamps consists in the rela- 
tive weakness in the red rays (and hence 
slightly increased intensities in the green 
and yellow), but no preponderance in the 
blue and violet, as compared with acety- 
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lene.: The tantalum and Nernst filaments 
and the so-called metallized-carbon ` fila- 
ment, when of the same brightness in the 
yellow, are much weaker in the violet than 
the acetylene flame. The spectra of these 
newer incandescent lamps lie closer in 
quality of composition to acetylene than 
to the Hefner standard. Their differ- 
ences in color are by no means so marked 
as is frequently assumed. They all fall 
properly into class one. This change in 
the distribution of intensities in the spec- 
tra of these sources, as compared with the 
radiation from carbon, is such as to make 
for increased efficiency when measured in 
candle-power per watt, because in the red 
end of the spectrum it is that the flow of 
energy is great and the luminosity here 
is small. The curves for these sources 
indicate that the type of radiation 1s 
closely related to that which is received 
from the sun, differing from the latter 
primarily on account of the lower tem- 
peratures. The practical identity as to 
quality of flame sources seems to indicate 
that the temperature attained by carbon 
ordinarily tends to a constant value, which 
can be exceeded only by profoundly mod- 
ifying the conditions of combustion. In 
the same way, considering the necessity 
of stability and long life, it may be said 
that the temperatures at which it is pos- 
sible to maintain carbon, whether treated 
or untreated, and the various forms of 
metallic filaments are not so very different 
in the various cases, and the existing vari- 
ations in efficiency are due, in part at 
least, to departure from the ordinary 
black-body radiation in which the more 
luminous rays in the middle of the spec- 
trum are relatively stronger than the red 
or violet. 

The second class of illuminants, as di- 
vided by Dr. Nichols, includes those in 
which the source of light consists of in- 
candescent oxids. These show selective 
radiation. To this class belong the lime 
light, the zircon light, the Welsbach man- 
tle and the flame of burning magnesium. 
The Nernst glower, by definition, falls 
into this group, although when used unde 
ordinary commercial conditions it has lit- 
tle to distinguish it from the ordinary 
carbon sources. It is possible to make 
glowers which furnish a different type of 
light, but these have not yet sufficient 
stability. Curves for these lamps show 
that the zircon light is a trifle whiter 
than acetylene. The lime light has fallen 
into disuse, the only fact worth noting 
regarding it being that it is whiter than 
acetylene when freshly ignited lime is 
used, but after ten minutes the whiteness 
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diminishes until it is less than that of the 
acetylene. | 

The Welsbach mantles show consider- 
able variation, certain of them giving pro- 
nounced selective radiation in the yellow. 
These curves show a noteworthy change 
in the distribution of intensities through- 
out the spectrum with age, a peculiarity 
which has been verified by life tests of 
such mantles by Dr. Nichols. 

The flame of burning magnesium is the 
most remarkable example which has yet 
been subjected to measurement of select- 
ive radiation. This source of light is of 
importance mainly in photographic work. 
This light may be considered as due to 
two independent causes: incandescence at 
high temperatures, and intense lumi- 
nescence of a type giving a band with a 
maximum somewhere in the ultra-violet, 
When the spectrum of the magnesium 
flame is equal to that of daylight in the 
yellow it increases relatively toward the 
red by reason of its lower temperature of 
incandescence, and also toward the vio- 
Jet because of its luminescence. It is the 
latter fact which gives it its actinic 
quality. 

In the third class Dr. Nichols places 
artificial light sources, the spectra of 
which consist of a few, or many, bright 
lines. There is no simple and direct way 
of comparing the various flaming arcs, 
the mercury arc or the vacuum tube light, 
quantitatively with daylight. When the 
number of lines is great and well dis- 
tributed the spectrophotometer might be 
used, but in the mercury arc nearly all 
the light comes from three narrow re- 
gions, in the yellow, green and violet, the 
latter of which is the brightest. Assum- 
ing equal intensities for the yellow of the 
mercury arc and acetylene, the green light 
is 3.75 times as intense as that of the 
acetylene, and three times as intense as 
that of daylight. The violet line is nearly 
seventeen times as intense as the corre- 
sponding wave-length in the acetylene, 
and 7.85 times that of daylight. Attempt- 
ing to define the quality of the light of 
the mercury arc by means of its effect 
in producing the three primary color sen- 
sations using the color curves of the nor- 
mal eye, the ratios are: red, 8.4; green, 
30; violet, 50.7; whereas, ordinary day- 
light produces these sensations in equal 
intensity. 

The light of the ordinary carbon arc 
lamp partakes of the nature of the first 
and third of the three classes. It has 
groups of bright lines superimposed upon 
a continuous spectrum. When the car- 
bons are_unimpregnated, the, only, lines 
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strong enough to affect appreciably the 
quality of the light are those of the band 
at wave-length 0.425 micron. The in- 
tensity of this band fluctuates greatly, the 
value given being a fair average. As com- 
pared with our standard daylight, this is 
3.5 times as intense. Its relative bright- 
ness is somewhat less than twice that of 
the corresponding region in the spectrum 
of the magnesium flame and somewhat 
less than half that of the violet line in 
the mercury are. l 

Dr. Nichols concludes that of th 
sources studied, no one approaches iden- 
tity with daylight as to composition, al- 
though the relation of class one to day- 
light is a simple one, easily expressed in 
graphic form. 

Professor William Hallock, in opening 
the discussion, emphasized the need for 
research in the field which Dr. Nichols 
had opened, and which, up to the presen- 
tation of this paper, has been practically 
unexplored. He complimented the so- 
ciety and Dr. Nichols on the valuable in- 
formation which he had now, for the first 
time, made available to illuminating en- 
gineers. Respecting the claims made fre- 
quently on the superior quality of new 
forms of illuminants, he said that when 
compared with daylight there was not 
much difference in the qualities of the 
different. artificial lights, but all of them 
differed so greatly from daylight that it 
was not worth while to make this com- 
parison. Increase in efficiency due to in- 
crease in temperature seemed less likely 
to yield results than researches in an- 
other line, and he called attention to the 
work of Langley on the luminous effi- 
ciency of the firefly. It may be a coinci- 


dence, but, more likely, is a result of evo- 


lution, that the luminous band of light 
emitted by the firefly lics in that part of 
the spectrum to which the human eye is 
most sensitive. This seems to indicate 
that the eyes of other animals are prob- 
ably adapted to nearly the same spectral 
range, but there is a possibility that since 
certain animals have developed a highly 
efficient producer of light, they may’ also 
have developed eves more sensitive to cer- 
tain radiations than the human eye. 

Dr. A. H. Elliott rejoiced to have avail- 
able the results of Dr. Nichols’s investi- 
gations. He said that these might also 
have some bearing on the methods of color 
photography. Referring to Dr. Nichols’ 
suggested method of comparing the vari- 
ous forms of arc lamp with daylight, he 
said that a somewhat similar plan had 
been proposed by Dr. C. P. Steinmetz in 
the recent address before the American 
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Institute of Electrical Engineers, in which 
it was suggested that the three luminous 
bands of the mercury-vapor lamp might 
be taken as a basis for the construction 
of a light of standard quality, the three 
colors to be mixed in certain proportions. 

J. W. Howell said one immediate good 
effect of Dr. Nichols’ paper would be the 
reply it contained to loose statements 
which had been made too frequently of 
late about the injurious effect upon the 
human eye of the new illuminants. The 
difference in quality of these artificial 
lights, as compared with daylight, is to 
be attributed to the difference in. tem- 
perature of the artificial source, which is 
about 2,000 degrees centigrade, and that 
of the sun, which is about 6,000. 

J. W. Lieb, Jr., expressed his apprecia- 
tion of the high scientific, as well as prac- 
tical, value of the researches which had 
been made by Dr. Nichols. 

J. W. Woodwell attached particular 
value to the paper because it directs at- 
tention to the quality of the light, rather 
than to the intensity of illumination. Up 
to the present time the latter has been 
the chief consideration, but we have now 
reached a stage where we can control effi- 
ciently the distribution of light, and we 
have a large variety of sources to choose 
from. For this reason increased stress 
may be laid upon the selection of an illu- 
minant giving the desired quality of light. 

Replying to questions by P. S. Millar 
and others, Dr. Nichols said, although, 
as compared with sunlight, the lights 
from the artificial sources differ but 
shehtly one from the other, these shght 
differences become important when col- 
ored objects are viewed, and even though 
any particular part of the spectrum may 


be present in quantity too slight to have 


any appreciable effect upon the candle- 
power of the source, which is determined 
mainly by the vellow component, the ab- 
sence of any color of light affects colored 
objects most noticeably. There is another 
effect which must be urged, and that is 
the increased intensity of illumination re- 
quired when the light is very diffused. 
The eve is content with a much lower 
intensity of illumination where contrasts 
are present than where the illumination 
is uniform. As regards the suggestion 
that some other means than simply in- 
creasing the temperature of a body should 
be sought in order to obtain more efficient 
sources of light, he said there is one diffi- 
culty. Light coming from luminescence 
sources consists usually of fairly narrow 
hands in the spectrum. That from the 
firefly, for example, is but a narrow band 
in the greenish-vellow, and while such a 
source would be very efficient as a pro- 
ducer of light, it would give light of a 
very poor quality. Such a method would 
only be satisfactory if it produced effi- 
ciently bands lying in different parts of 
the spectrum. 
The meeting was then adjourned. 
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National Conference on the 
Conservation of Natural 
Resources. 

What was probably the most important 
convention of federal and state authorities 
and representatives of engineering and 
industrial organizations was held at the 
White House, Washington, D. C., May 
13 to May 15, at the request of Presi- 
dent Roosevelt. Governors of all the 
states in the Union, together with their 
conferees, members of the Cabinet, the 
army and navy, presidents and secre- 
taries and representatives of the national 
engineering organizations, and representa- 
tive financial and industrial men attend- 
ed this conference. 

The convention was held in the East 
Room of the White House, and the pro- 
ceedings were formally opened by Presi- 
dent Roosevelt on May 13 at 11 a. x. 
In his opening address President Roose- 
velt called attention to the increase of 
knowledge concerning the resources of the 
United States and the growth of the na- 
tion. The rapid development has brought 
with it the rapid destruction of our natu- 
ral resources. Our position in the world 
has been attained by the extent and thor- 
oughness of the control which has been 
achieved over Nature, but we are more, 
and not less, dependent upon what she 
furnishes than at any previous time of 
history since the days of primitive man. 
The enormous stores of mineral oil and 
gas are largely gone. Our natural water- 
ways are not gone, but they have been 
so injured by neglect and by the division 
of responsibility and lack of system in 
dealing with them that there is less navi- 
gation on them now than there was fifty 
years ago. Finally, we began with soils 
of unexampled fertility, and we have 50 
impoverished them by injudicious use and 
by failing to check erosion that their crop- 
producing power is diminishing instead 
of increasing. In a word, we have 
thouchtlessly and to a large degree un- 
necessarily diminished the resources upon 
which not only our prosperity but the 
prosperity of our children must always 
depend. We are coming to recognize as 
never before the right of the nation to 
guard its own future in the essential mat- 
ter of natural resources. l 

At the Wednesday afternoon session 
Andrew Carnegie read a paper on “The 
Conservation of Ores and Related Min- 
erals.” Mr. Carnegie said that coal con 
sumption is increasing at an astonishing 
rate. During the period for which sta- 
tistics have been gathered it has doubled, 
and dúring each decade of late it has 
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more than doubled. In 1907 the pro- 
duction was about 450,000,000 tons. At 
this rate of increase the production in 
1917 will be 900,000,000, and in 1927, 
1,800,000,000 tons, and in 1987, over 
3,500,000,000 tons. All estimates of 
future consumption and destruction of 
coal are liable to error, yet, making all 
reasonable allowance, unless there be care- 
ful husbanding or revolutionizing inven- 
tions or some industrial revolution, the 
ercater part of the estimated quantity of 
coal forming our original heritage will 
he gone at the end of the next century, 
sav, 200 vears hence. 

Our methods of consuming coal are 
more wasteful than our processes of min- 
ing. Of all the coal burned in the power 
plants of the country not more than five 
per cent to ten per cent of the potential 
energy is actually used. The remaining 
ninety to ninety-five per cent is absorbed 
in rendering the smaller fraction avail- 
able in actual work. 

Mr. Carnegie was followed by Dr. I. C. 
White, on “The State of Our Fuel Re- 
sources.” 

The second day’s session was opened on 
Thursday morning, May 14, at 11 o’clock. 
Governor John A. Johnson, of Minnesota, 
presided. 

James 8. Whipple, forest commissioner 
of the state of New York, addressed the 
convention and described the work of the 
state in reforestation. 

The address of the morning was read 
by James J. Hill, president of- the Great 
Northern Railway. This was on “The 
Natural Wealth of the Land and Its Con- 
servation.” Mr. Hill's address was re- 
ceived with great enthusiasm, and forms 
one of the most important features of the 
conference. According to Mr. Hill, the 
people of America are the most sinful 
wasters of man’s inheritance on carth. 
The sum of resources is simple and fixed. 
From the sea, the mine, the forest and the 
soil must be gathered everything that can 
sustain the life of man. Upon the wealth 
that these supply must be conditioned for- 
ever, as far as we can sce, not only his 
progress but his continued existence on 
earth. Mr. Hill called attention to the 


Tapid exhaustion of our forests and coal 


supplies, and stated also that the iron in- 
dustry tells the same story. Of the land 
capable of producing material agricul- 
tural resources only 86,500,000 acres were 
left. Equally serious was the change in 
the quality of productiveness of the land. 
The loss of fertile soil caused by erosion 
and the deterioration caused by unscien- 
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tific farming were also cutting down the 
possibilities of reproduction. We might 
expand our resources and add billions of 
dollars to our natural wealth by conserv- 
ing soil resources instead of exhausting 
them as we have the forests and the con- 
tents of the mines. 

A paper was read by Professor T. C. 
Chamberlain on “Soil Wastage,” followed 
by a paper on “Forest Conservation,” by 
R. A. Long. These papers were followed 
by a general discussion led by Secretary 
of Agriculture Wilson. 

The afternoon session was opened by 
President Roosevelt at 2.40 o’clock. The 
first speaker was ex-Governor Pardee, of 
California, who read a paper on “Re- 
sources Related to Irrigation.” A paper 
on “Grazing and Stock Raising” was read 
by H. A, Jastro, president of the Amer- 
ican Live Stock Association. 

The closing session was held on the 
morning of May 15. The technical papers 
scheduled for this session, including that 
by H. S. Putnam, of the American Insti- 
tute of Electrical Engineers, entitled 
“Water Power,” were not presented, but 
will appear in the record. The session 
was devoted principally to a general dis- 
cussion of a declaration of principles. The 
wise forethought of the President in 
sounding the note of warning as to the 
waste and exhaustion of natural resources 
was commended, and his action in calling 
the conference to consider the matter was 
thought to be worthy of high apprecia- 
tion. It was agreed that co-operation 
should find expression in suitable action 
by Congress within the limits of and co- 
extensive with the national jurisdiction 
of the subject, and complementary thereto 
by the legislatures of the several states 
within the limits of and coextensive with 
their jurisdiction. It was agreed that it 
would be wise to hold further conferences 
hetween the President, members of Con- 
gress and the governors of the states on 
the conservation of natural resources, with 
a view to continued co-operation and 
action on the lines suggested. To this end 
it was advisable that from time to time, 
as in his judgment might be wise, the 
President should call the governors of the 


states, members of Congress and others 


into conference. 

It was recommended that each state 
appoint a commission on the conservation 
of natural resources, to co-operate with 
each other and with any similar commis- 
sion on behalf of the Federal Government. 
The enactment of Jaws looking to the pre- 
vention of waste in the mining and ex- 
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traction-of coal, oil, gas and minerals, 
with a view to their wise conservation for 
the use of the people, and to the protec- 
tion of human life in the mines, was rec- 
ommended. l 

Concerning water powers, the following 
declaration was accepted as part of the 
resolution : 

We recognize in our waters a most val- 
uable asset of the people of the United 
States and we recommend the enactment 
of laws looking to the conservation of 
water resources for irrigation, water sup- 
ply, power and navigation, to the end that 
navigable and source streams may be 
brought under complete control and fully 
utilized for every purpose. We especially 
urge on the Federal Congress the imme- 
diate adoption of a wise, active and thor- 
ough waterway policy, providing for the 
prompt improvement of our streams and 
conservation of their watersheds required 
for the uses of commerce and the protec- 
tion of the interests of our people. 

After the formal adjournment an in- 
formal meeting of the governors was held, 
and it was arranged to appoint a commit- 
tee of five to consider the matter of fur- 
ther conferences. It was resolved that 
another conference ought to be held in 
1909. 

Lecture Before the New York 
Electrical Trades School. 

Professor Charles P. Steinmetz de- 
livered a lecture under the auspices of the 
New York Electrical Trades School, in 
the auditorium of the Engineering So- 
cieties Building, New York city, Sunday 
afternoon, May 17. The topic taken was 
the “Conservation of our Natural Re- 
sources.” Dr. Steinmetz emphasized the 
rapidity with which we are exhausting our 
supplies of coal and the importance of 
properly developing and protecting our 
water powers, as these in the future will 
become our main dependence, not only for 
power and light, but for heat as well. No 
doubt in the same way the necessary fer- 
tilizer for the soil will be provided, as the 
natural stores of fertilizers have been 
nearly exhausted. Dr. Steinmetz, while 
extolling what had been done by electrical 
methods, said that as yet we have only 
begun this great work. The accomplish- 
ments in the future will far surpass those 


in the past. ; 
PERETE 


Chair of Chemistry. 

Director William S. Aldrich, of the 
Thomas S. Clarkson Memorial School of 
Technology, Potsdam, New York, an- 
nounces that the chair of chemistry in this 
institution is to be filled at the annual 
meeting of the board of trustees, June 10, 
1908. Detailed information may be ob- 
tained by writing to the director. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


The Radioactivity of Ordinary 
Metals. 


An investigation into the radioactivity 
of ordinary metals has been made by J. C. 
McLennan, who has studied the effect of 


lead, zinc and aluminum, when made up 


in the form of cylinders sixty centimetres 
long and twenty-four centimetres in di- 


ameter, upon the conductivity of the con- 


fined air. It is found that the effect 
varied widely, ranging apparently for 
lead from 160 to twenty-three ions per 
cubic centimetre per second. For alumi- 
num and zinc the value seemed to be about 
fifteen. An endeavor to obtain more sat- 
isfactory results was made by C. S. 
Wright, whose results are mentioned here 
bv Mr. McLennan. The former’s experi- 
ments gave results varying from 2.5 to 
15.3 ions per cubic centimetre for the 
three metals, the variations being slight. 
The method was then extended to deter- 
mine the effect of various soils and rocks 
upon air enclosed in these cylinders. Ex- 
periments were also made above the water 
of Lake Ontario, where it was found that 
the conductivity of the air was much 
Jower than on land. These experiments 
gave values varying from six to 8.6 ions 
per cubic centimetre per second. When 
the cylinder was lowered beneath the sur- 
face of the water, the value was still fur- 
ther reduced, falling to 2.5 at a depth of 
sixty feet. 
results it seemed likely that the water of 
the lead completely screens off radiation 
from the rock or soil beneath it. To 
check this, various experiments were made 
on the absorbing power of water for the 
gamma rays of radium. A tube contain- 
ing radium was lowered to various depths 
heneath the surface of the lake, which 
at that {ime was covered with ice. When 
beneath the test chamber in air, the con- 
ductivity corresponded to about 4,500 
ions per cubic centimetre; when a foot 
and a half below, this was reduced to 
one-tenth its former value; at one metre 
it had fallen to sixteen: at two metres, to 
0.69, and at three metres, to 0.62. From 
the extremely low values of conductivity 
found for cylinders of the three metals 
mentioned, the author concludes that if 
it were possible to obtain these metals in 
very pure condition and to avoid external 
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jufluences, that the conductivity due to 
them would fall to a very Jow value, if it 
did not entirely vanish.—A bstracted from 
Nitture (London), April 30. 

$ 


Some Notes on High-Tension Insu- 
lators for Overhead Trans- 
mission Lines. 

Continuing his article on high-tension 
insulators, C. J. Greene describes some 
tests which he has conducted on various 
types of insulator, many European and 
American makes being represented, in- 
tended for service voltages of from 2,000 
to 60,000. One interesting feature was 
noticed while testing some of the high- 
voltage insulators after they had been 
coated with a mixture of coal dust and 
water, intended to represent conditions of 
insulators working near railways. When 
a testing voliage of 50,000 was reached, 
these insulators began to clean themselves 
by repelling the dirt, while the water was 
evaporated, It is thought that this self- 
cleaning action may be of considerable 
importance for very high-voltage lines. 
After studying the puncture voltage of 
different insulators, the author comes to 
the conclusion that it is a mistake to 
make any single part of an insulator with 
a greater thickness than one inch, because 


of the difficulty of cooling uniformly such 


thick masses of porcelain. For this rea- 
son large insulators should be built up of 
sections cemented together. The fact that 
the position of a breakdown can not be 
foretold points to the absolute necessity 
of submitting every insulator to a press- 
ure test. The average puncture voltage 
of porcelain is found to be approximately 
100,000 volts per inch. The author dis- 
cusses the effect of rain, and estimates 
how much the sparking distance is short- 
ened when rain drives against the insu- 
lator at an angle of forty-five degrees. 
He presents a large number of results of 
tests which give the dimensions of the 
insulators, the arcing distance, both dry 
and wet; the distances at which the insu- 
lator arced, both dry and wet; the creep- 
ing surface, and various ratios deduced 
from these factors. It is found that in 
certain types of insulators—those which 
are short and squat—the arcing distance, 
when wet, is but little less than that when 


dry. This seems to follow in the use of 
a goodly number of petticoats. It was 
found that the German and Swedish in- 
sulators, proposed as standards, are 
smaller and have a smaller factor of 
safety than the Italian or French ones. 
It is thought that this may possibly have 
resulted from the drier climates of the 
former two countries. The author pointe 
out the undesirable feature of earthing 
the insulator pin, as the safety of the in- 
sulator is thereby materially reduced— 
Abstracted from the Electrical Review 
(London), April 24. 
< 

An Emergency Street-Railway Brake. 

An emergency brake for street-railway 
cars has been devised by J. P. Pringle, 
manager of the electric street railway sys- 
tem of Burton-on-Trent, England. The 
inventor of the new device takes the stand 
that a purely emergency brake should be 
provided, powerful enough to bring up 
sharply any car on any grade. For this 
purpose he places brake-shoes just in front 
of one pair of wheels. This shoe is sus- 
pended on a link and held up against the 
pressure of a spring by means of a wire 
cable controlled from the platforms of the 
car. To bring it into action, a lever re- 
lcases the wire, allowing the spring to 
force the brake down against the rail. 
where the shoe fits into the groove of the 
rail, pressing against the sides, but not 
upon the bottom. This action brings it 
immediately jn front of the wheels, which 
ride up on the brake, thus bringing the 
weight of the car upon the shoes and 
forcing the latter firmly into the grooves 
of the rails. With this arrangement, al- 
though only half of a four-wheel car 18 
brought to bear upon the brake-shoes. due 
to the inclination of the rail groove the 
effective braking pressure is several times 
that weight. The effectiveness of this 
kind of emergency brake has been demon- 
strated in public tests. One conducted 
the latter part of last month, during 4 
bad snowstorm, showed that when run 
ning at a speed of four and one-quarter 
miles an hour the car was stopped in four 
feet; at ten and one-half miles an hour, 
in twenty-three and one-half feet; at 
eighteen and one-quarter miles an hour, 
in 127.5 fect. When the rails were dry 
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the stops were somewhat shorter. It was 


found that the shock of stopping was 


considerably greater for low speeds than 
high, as in the latter case the wheels 
‘mounted higher upon the shoes, the mo- 
mentum of the car being partially ab- 
sorbed in this way. With this type of 
brake it is necessary, of course, to provide 
one pair for each direction of motion, but 
the brake lever enables either pair of these 
to be brought into action so as to hold 
the car in case of accident when either 
ascending or descending a grade. ~This 
brake is put forward by the inventor as 
a purely emergency brake to be used only 
to prevent accidents, and not for the nor- 
mal service. It is simple in action and 
adds ibut little to the equipment. When 
used, the car must be backed off the shoes 
before they can be lifted from the rail. 
Various materials have been tried for 
making the shoes, that giving the most 
satisfactory results being manganese 
steel.—Abstracted from Electrical Engi- 
neering (London), April 30. 

Knudsen’s System of Wireless Trans- 

mission of Photographs. 

A description is given here of the sys- 
tem of wireless transmission of photo- 
graphs which has been devised by H. 
Knudsen, but which is yet in the early 
stages of development. The transmitter 
consiste of a traveling carriage operated 
by clockwork, carrying a light stylus back 
and forth. This stylus travels over the 
surface of the picture to be transmitted, 
so that every part of the latter is trav- 
ersed once during the complete operation. 
Mechanical action alone is relied on for 
giving the radiotelegraphic impulses, the 
stylus being normally, at such a height 
that a gap exists in the relay circuit con- 
trolling the current of the primary coil. 
When the stylus is pushed up, contact is 
made, completing this relay circuit. In 
order to operate the system it is, there- 
fore, necessary so to prepare the picture 
that those parts which are dark are in 
relief as compared with the parts that are 
light, or vice versa. This is effected by 
dusting the usual photographic negative 
with a powder which adheres to the dense 
parts of the negative, but not appreciably 
to the transparent parts. The sensitive 
plate on which the photograph is taken is 
made with a much thicker film of gela- 
tine than usual. After development and 
before it is quite dry, it is dusted, when 
the powder adheres to the thicker parts, 
which are still moist, and not to the thin- 
ner, which have dried out. The dense 
parts of the film thus become raised, and 
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consequently when the stylus traverses 


such parts, waves are transmitted to the 


receiving elation, The receiver is a sim- 
ilar instrument, but in this the stylus is 
normally raised, being depressed only 
when a wave is received. This action is 
effected by a coherer and a relay circuit. 
The plate for receiving consists of a glass 
plate with blackened surface, such as 
lamp black. About fifteen minutes is re- 
quired to transmit a four-by-five picture. 
Synchronism is maintained by stopping 
the carriage of the transmitter at the end 
of each backward stroke for a short time, 
a brake being applied to the clockwork. 
The carriage of the receiver stops auto- 
matically at the end of each stroke until 
started by an impulse sent by means of 
a second clockwork at the transmitting 
station, which at the same time starts the 
{ransmitier. Synchronism is thus effect- 
ed at the beginning of every forward 
stroke. There is no device provided as 
vet for preventing interference from other 
wireless stations. The pictures are repro- 
duced in flat colors, as there are no grada- 
tions between lights and shades, the 
stylus being always either up or down.— 
Abstracted from the Electrician (Lon- 
don), May 1. 


Lighting System of the Orcutt, Cali- 
. fornia, Oil Fields. 

The large oil-sand lakes and subterra- 
nean gas works in the southern part of 
the Santa Maria valley, California, pro- 
duce nearly 15,000,000 barrels of oil a 
year. The output of gas here is enor- 
mous, and at high pressure ig from 100 
to 400 pounds to the square inch. Some 
of the wells have an enormous outflow 
of oil at high pressure, and occasionally 
when this takes fire the derricks and the 
neighboring buildings are destroyed, caus- 
ing great loss. For this reason an electric 
light system has been introduced for light- 
ing the sixty wells now producing in this 
district. The cost of this plant, it is 
said, is less than that of four fires which 
occurred during but two years of the 
working of this district. An interesting 
feature of this installation is the simplic- 
ity of the method of distribution. Had 
the ordinary pole-line construction been 
adopted, it would have cost about $30,- 
000. The method used is said to have 
saved about $9,000 of this. The country 
is hilly, and there are many trees which 
would have interfered considerably with 
an ordinary pole line. There is no snow 
in this district, although there are strong 
winds. The method adopted was a long- 
span distribution using copper cables and 
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the oil-well derricks for supporting them, 
The lines are thus carried ie. country, 
saving considerably in the length of line 
and in vertical distance. Further, the 
long span work makes the installation in 
many sections easy and simple, and it is 
necessary to carry in hand only a small 
amount of material for expansion. More- 
over, when one well is exhausted, it is 
inexpensive to move the line to another. 
The derricks are eighty feet high and are 
idea] supports for long spans. Where no 
derricks stood, steel frames have been 
made of scrap pipe set in cement. The 
system at present consists of nearly four- 
teen miles of cable carried on seventy 
derricks, nine steel pipe frames and ten 
frames of redwood. The average span is 
800 feet, while there are two spans of 
2,000 feet and more, and a great many 
1,500 feet in length. The sags allowed 
are sixty feet for a 2,000-foot span. The 
cables are of stranded copper, equivalent 
to No. 4 and No. 6 Brown & Sharpe 
gauge. They are bare and spliced by 
means of copper sleeves. During high, 
and even gusty, storms the long spans are 
blown from twelve to twenty-five feet out 
of line, but the wires hang parallel and 
sway slowly. As fuel economy is of little 
importance, a low-voltage system of dis- 
tribution was adopted. The lamps are 
for 210 to 250 volts, connected on a three- 
wire system. The maximum distance of 
transmission is two and one-half miles. 
The power plant contains two forty-five- 
kilowatt, 250-volt generators driven by 
steam engines.—Abstracted from the 
Journal of Electricity, Power and Gas 
(San Francisco), May 2. 

E 
Summer Courses in Engineer- 
ing. 

Columbia University, New York city, 
will offer, during the coming summer, the 
following courses counting toward the de- 
grees of the Schools of Mines, Engineer- 
ing and Chemistry and master of arts in 
the School of Pure Science. These courses, 
which are open, without examination, to 
all students who are qualified, begin July 
7 and end August 14. They are: In civil 
engineering, hydraulics, structures, and 
reinforced concrete; in electrical engineer- 
ing, electric train movement; in mechan- 
ical engineering, gas engines; in metallur- 
gical engineering, metallography of iron, 
steel and industrial alloys. There are also 
courses in chemistry, drawing, forging, 
mathematics, mechanics, mineralogy, 
physics and shop work. Full information 
may be obtained by writing to the secre- 
tary of Columbia University, 116th street 
and Amsterdam avenue, New York city. 


836 


Vol. 52—No. 21 


A New Westinghouse Rotary 
Converter. 

The direct-current voltage delivered by 
a rotary converter usually bears a fixed 
ratio to the alternating-current supply. 
In light and power work it is essential 
that the potential on the direct-current 
feeders be maintained constant without 
regard to the variations in the alternat- 
ing-current voltage, and several methods 
have been devised for regulating the po- 
tential. Rotary converters are often com- 
pound wound, and this, when accompanied 
by a suitable reactance on the alternating- 
current side, has been the only automatic 
method of voltage regulation which did 


Fic. 1.—Sipe View oF Srix-PHAsE WESTINGHOUSE ROTARY CONVERTER 
FOR LIGHT AND POWER SERVICE. 


not entail considerable auxiliary wiring. 
Potential and induction regulators are 
used in many installations. Although 
these devices can be fitted up to control 
the voltage automatically, they not only 
occupy considerable space, but at the same 
time add a large amount to the auxiliary 
wiring required. The Westinghouse ro- 
tary converter with synchronous voltage 
reculator is designed to supply, in one 
compact, simple and efficient machine, an 
entirely self-contained piece of apparatus 
which would accomplish all that has here- 
tofore been done by the use of the poten- 
tial or induction regulator. These ma- 
chines can be designed for either auto- 
matic or non-automatic control of the 
direct-current voltage. A number of 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Westinghouse rotary converters with syn- 
chronous voltage regulation are now in 
service on the lines of the New York 
Fdison Company, where they have proved 
verv successful. In designing these ma- 
chines it was necessary to build them so 
that they could be installed in existing 
substations in the same space that had 
been occupied by rotary converters of an 
earlicr design. This requirement was 
complied with. 

The machines illustrated herewith are 
of 1,000-kilowatt, nominal capacity, and 
are designed to deliver direct current at 
225 to 300 volts potential when receiving 
alternating current at 166 volts potential, 


six-phase, twenty-five cycles. These ma- 
chines have sixteen poles and operate at 
187.5 revolutions per minute. The rotary 
converter with synchronous regulator con- 
sists of a rotary converter of ordinary 
construction combined with a small alter- 
nating-current generator, the field and 
poles of the latter being supported by a 
bracket from the frame of the rotary con- 
verter field. The  alternating-current 
regulating armature is carried on the 
same shaft with and between the arma- 
ture of the rotary converter and the slip 
rings, and therefore requires no separate 
collector or brush-holder mechanism. The 
field coils are excited by current from the 
substation bus-bars. The direct-current 
voltage can be either raised or lowered 


by altering or reversing the field ex- 
citation of the alternating-current gener- 
ator portion of the machine in a similar 
manner to that adopted in controlling 
the voltage of an alternating-current gen- 


erator. The sole difference lies in the 
fact that the synchronous regulator is de- 
signed so that the normal direct-eurrent 
voltage is delivered with normal voltage 
on the alternating-current side without 
any excitation of the regulator field. The 
direct-current voltage is increased or de 
creased by altering the strength or the 
polarity of the regulator’ field exciting 
current. | | 

The advantage of this method of con- 


Fie. 2.—81x-PHask WESTINGHOUSE ROTARY CONVERTER, SHOWING SYN- 
CHRONOUS REGULATOR AND ALTERNATING-CURRENT SIDE. 


trolling the direct-current potential lies 

in the wide range of accurate control 

which can be secured without affecting 

the power-factor of the circuit and the 
compactness of the arrangement. 

—__»@=—_——__ 
Civil Service Examinations 
for New York State and 

County Service. 

The New York State Civil Service Com- 

mission will hold examinations on June 6 

for the following positions; axeman, $2 


a day; chief engineer, Erie County service. 
$4.50 a day; inspector of weights and 
measures, $1,100. The last day for filing 
applications for these examinations is May 
30. Full information and application 
forms may be obtained from Charles 

Fowler, chief examiner, Albany, N. Y. 
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Electric Motors in a Concen- 
! trating Plant. i 
The concentrating plant of the Ana- 
conda Copper Company’s famous Washoe 
smelter is one of the first in the country 
to be driven by electric power exclusively, 
four large induction motors being used 
for this purpose. The concentration 
building is 600 feet long, with the steam 
plant, heretofore used for driving it, lo- 
cated in the centre. The jigs, tables, etc., 


-are driven from a main line-shaft 500 


feet long, to which the engines have been 
connected by rope drive and friction clutch 
pulleys. It is intended to leave this steam 
plant intact, to be used as a reserve in 
case the electric power fails. The mill as 
a whole is divided into eight sections, four 
on each side of the engine room. Two 
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load power-factor ninety-two per cent. 


‘Squirrel-cage motors were chosen for this 


installation because the conditions under 
which they have to start are favorable and 
also because of the higher power-factor 
of this kind of motor. 

The general construction of these large 
induction motors is practically the same 
as that of the smaller ones built by the 
Allis-Chalmers Company. The stator 
punchings are supported in a substantial 


- yoke to which the housings carrying the 


bearings are bolted. The stator is wound 
with copper strip, with the slot insulation 
formed around it under pressure in steam- 
heated molds. The rotor is mounted on a 
spider provided with cast-steel end rings, 
between which the laminations are held. 
The rotor slots are of the partially closed 


1,200-HorsE-PowER INDUCTION MOTOR INSTALLED AT CONCENTRATING MILL OF 
ANACONDA COPPER COMPANY. 


induction motors are installed in each 
half of the mill, and connected to the 
main shaft by rope drive and friction 
clutch pulleys.. Each motor has a 1,200- 
horse-power output at 360 revolutions per 
minute synchronous speed, and will fur- 
nish power sufficient to operate easily two 
mill sections. Connection is made to the 
main shaft by eighteen two-inch ropes, 
and the pulley dimensions are such that 
the main shaft is driven at 250 revolu- 
tions per minute. 

These large motors are notable not only 
on account of their large capacity, but 
also because of their having squirrel-cage 
rotors, something unusual in motors of 
this size. Their guaranteed full-load effi- 
ciency is ninety-one per cent and full- 


type, and the rotor bars are securely held 
in place by the overhanging tips of the 
teeth. The bars are bolted at each end 
to bronze rings, thus making a very strong 
rotor that can be safely run at high per- 
ipheral speed. 

In addition to the four large motors 
there is also provided a 200-horse-power 
variable-speed, sixty-cycle, 2,080-volt in- 
duction motor for operating the pumps 
in the mill. : 

This motor is of standard type, with 
wound rotor and collector rings for the 
insertion of resistance in the secondary. 
The normal speed is 450 revolutions per 
minute, and can be reduced to 225 revo- 
lutions per minute by means of a grid- 
type resistance furnished with the motor. 
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The Allis-Chalmers Company has also 
furnished for this plant three synchro- 
ffous ‘motor-generator sets of 300 kilo- 
watts output each, and one small induc- 
tion motor-generator set for starting and 
exciting the synchronous sets. The 300- 
kilowatt sets are driven by twelve-pole, 
2,080-volt, sixty-cycle synchronous motors 
and run at a speed of 600 revolutions per 
minute. The direct-current generators 
for these sets are compound wound for 
550 volts and are easily able to carry fifty 
per cent overload for two hours without 
heating more than fifty-five degrees centi- 
grade and without sparking. At normal 
full load the temperature rise does not 
exceed thirty-five degrees centigrade in 
any part. 

The fields of the synchronous motors 
are excited from a 120-volt, twenty-five- 
kilowatt, direct-current generator driven 
by an induction motor. The same motor 
is also coupled to a small 500-volt direct- 
current machine. This machine has com- 
mutating poles, and a very large current 
can be taken from it for short intervals 
without sparking at the commutator or 
undue heating in any part of the machine. 

Formerly all the power required by the 
Washoe smelter, which has been equipped 
throughout with electric drive, was ob- 
tained from steam engines, and a certain 
amount of steam power will probably al- 
wavs he used, as some of the steam boilers 
utilize the heat contained in the waste 
gases from the furnaces. However, this 
power, obtained as a by-product, is not 
nearly sufficient to operate the whole 
plant, and all additional power is now 
supplied by current transmitted from a 
hydroelectric plant on the Missouri River. 

— 0M 
Mechanical Stoking a Success. 

Just at the close of 1907, one of the 
largest orders ever placed for mechanical 
stoking equipment’ was received by the 
Westinghouse Machine Company, aggre- 
gating 14,400 boiler horse-power. This 
was for one of the large Brooklyn power 
stations operated by the Transit Develop- 
ment Company. This order comprises 
twenty-four stokers suited to 600-horse- 
power boilers of the Babcock & Wilcox 
water-tube type. Moreover, this is the 
second large order placed by this company 
for Roney stokers, and may be regarded as 
the direct result of .a year’s successful 
operation of the original 7,200-horse- 
power installation at the Kent avenue 
station. As this station was originally 
equipped with flat grates for hand firing. 
the merits of mechanical stoking have 
unquestionably been demonstrated along 
the lines of high economy and low operat- 
ing cost. 
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The Westinghouse Elfectric 
Tailor’s Goose. 

To meet the demand upon the part of 
manufacturing and custom tailors for an 
iron embodying the same principles as the 
Westinghouse electrically heated sad-iron, 
the Westinghouse Electric and Manufac- 
turing Company has developed the goose 
shown in the illustrations. 

This goose is designed to endure the 
same rough usage as the plain cast-iron 
goose and to fulfil all the requirements 
of the tailor with the elimination of the 
heat, dirt and inconveniences incident to 
other. methods. 

It is made in two shapes, wide and 
narrow. The wide goose is five and one- 
half inches by eight and one-half incl:es, 
and comes in four different weights: 
twelve, fifteen, eighteen and twenty-two 
pounds. The narrow goose is three 
inches by ten inches and is furnished in 
three different weights: twelve, fifteen and 
eighteen pounds. Both types are made 
for three different voltage ranges: 100-107, 
108-115 and 116-125. | 

In order to avoid complication, a single 
heat alone is provided, which is sufficient 
to rapidly bring the iron to a working 
temperature and to maintain it uniformly 
during the heaviest service. On inter- 
mittent or light work the current can be 
turned off a considerable portion of the 


WIDE WESTINGHOUSE ELECTRICALLY HEATED TAILOR’s GOOSE. 


time, and the irons are constructed so that 
their working surface will remain hot a 
long time after the iron has been thor- 
oughly heated. 

The heating element is a thin steel grid, 
arranged to distribute the heat evenly 
over the entire working surface of the 
iron. This grid is hermetically sealed 
within a fireproof dielectric of good ther- 
mal conductivity, and is held between two 
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solid iron blocks, the one of which forms 
the working surface of the iron, the other, 
immediately above it, serving as a heat 
reservoir or thermal equalizer by which 
the constant input of heat from the hcat- 
ing element is stored up and given out to 
suit the irregular demands of the work. 
These two portions of the iron are solidly 
secured together and in effect form a solid 
mass which is separated from the top of 


the iron by means of an air space which 


forms an effective heat insulator. 
aes 

The S. & S. Variable-Speed 

Countershaft. 

The accompanying illustration shows 
an ingenious device which is being manu- 
factured by the Rotary File and Machine 
Company, 589 Kent avenue, Brooklyn, 
N: X; 
Every manufacturer knows there is a 
leakage in profits through his inability 
to run his machines at just the limit 
speed suitable for the job on hand, but 
unlike a leaky joint in a steam pipe, it 
does not command attention by constantly 
reminding him of its existence. Few 
manufacturers have examined thoroughly 
from its financial standpoint and figured 
out accurately what this waste represents 
in Collars and cents. Large as the pro- 
portion may seem, the maker confidently 
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assert that this wastage in many instances 
easily approximates twenty-five per cent 
of the yearly profit. The S. & S. variable- 
speed countershaft consists of an arrange- 
ment of expanding belt-operating pulleys, 
by means of which any variable-speed 
relation desired within the limits of 4 
tc 1 can be maintained at its maximum 
and capable of ready adjustment at a 
moment’s notice. | 


Vol. 52—No, 2] 


The gear is made in fourteen standard 
sizes, capable of transmitting up to 123 
horse-power. The variation in the diam- 
eter of the expansion pulley is effected in 
the following way: It will be noticed 
that the rim is divided into twelve sec- 
tions, with two spokes riveted to each. 
These spokes slide in machined slots in- 
side a cast-iron hub. Part of each spoke 
inside the boss has teeth milled on one 
edge and all are in mesh with a broad 
pinion. This pinion is operated by an 


inner shaft which is only capable of lon- 


TaE S. & S. VARIABLE-SPEED GEAR. 


gitudinal movement, but owing to grooves 
being milled on the one end of this inner 
shaft, any movement given to same ro- 
tates the aforesaid pinion inside the hub, 
drawing the spokes in or forcing them 
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out according to the direction of motion 
given to the hand-wheel, which operates 
both of these inner shafts simultaneously. 

The following distinctive claims are 
made by the manufacturer: (1) Ability 
to transmit any amount of power and 
vary the speed at a ratio of approximately 
4 to 1, with little more waste than would 
be found in two ordinary shafts running 
together~in parallel, (2) These expat- 
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sion pulleys make possible an efficient 
short drive, their construction being such 
that the sag and elasticity of the belt are 
not required to be considered. (3) No 
expensive special belts are necessary and 
all pulleys used on the gear are between 
the bearings, which not only economizes 
in space, but insures working strains be- 
ing normal, prolonging the life of the 
gear. (4) All gears are adaptable for 
mounting on girders, ceiling, wall or floor, 
and the bearings, which are of best phos- 
phor-bronze, are (with the exception of 
the gear occupying floor positions) lubri- 
cated from a magazine oil box, which 
only requires the attention of the oiler 


-about once a month. Those intended for 


floor positions and the heavier-sized ma- 
chines, Nos. 8 to 14, are ring oiling. (5) 
That every part of the device is designed 
to be sufficiently substantial to withstand 
abnormal strains. The gear is perfectly 
adjustable and is built like a machine 
tool under practical and careful supervi- 
sion and of the best possible class of ma- 
terial obtainable. 
a 
A New Flexible Insulated 
Coupling. 

The illustrations show an improved 
flexible insulated coupling manufactured 
by the R. D. Nuttall Company, Pittsburg, 
Pa. The coupling consists of two inter- 
locking spiders of cast-iron construction 
which are insulated by means of solid 
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connected to machinery which is subject 
to vibration, as, for example, a tube mill 
or a coal pulverizer in a cement plant, 
where the coupling relieves the motor from 
the shocks and jars of the machine. In 


FLEXIBLE Cuurco CouPLING, DISASSEMBLED. 


addition, the end thrust of the crusher is 
overcome and the motor bearings run 
without heating. 
—— a 
The “Hele-Shaw ” Clutch. 
The accompanying illustrations show 
some of the features of the “Hele-Shaw” 
clutch, which is being quite extensively 
and successfully employed in a wide 
range of mechanical drives. This is an 
English device, for the manufacture of 
which, under the American patents, the 
Merchant & Evans Company, 517 Arch 
street, Philadelphia, Pa., has secured the 
exclusive license. Something like 25,000 
horse-power has been installed by the Eng- 
lish manufacturers during the past four 
years in England and Europe, in over 
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The clutch consists eşsentially of a pack 
of metal plates encased in an oil-tight 
drum. The peculiarity of the clutch and 
its merit lie in the fact that the engage- 
ment of the plates is in a thirty-five-degree 


Fic. 2.—SECTIONAL View, ‘‘ HELE-SHAW ” 
CLUTCH. 


V-shaped circumferential groove. By 
virtue of engaging a V-shaped groove of 
one-third of a plane surface, each pair of 
plates does three times the work of a flat 
pair, or the same work with one-third of 
the spring pressure. By virtue of the 
engagement in the V-shaped groove, also, 
the flat portions of the plates, or the fins, 
as they are called, are always separated 
by about one-eighth of an inch. This per- 
mits the circulation of an oil bath con- 
stantly up to the point of work and radi- 
ates heat continuously, thus preventing 
the clutch from overheating due to slip- 
page. In the event of the accidental ab- 
sence of oil, the same amount of heat 


FLEXIBLE CLUTCH COUPLING, ASSEMBLED. 


rubber cylindets. Outside of these the 
only other parts are two steel rings used 
to hold the rubber cylinders in position. 
The rubber members provide ample insu- 
lation and at the same time give the de- 
sired flexibility. It is furnished in sizes 
from five horse-power up. 

This flexible coupling is erie de- 
sirable where electric motors are direct- 


Fia. 1.—Forty-FivE Horse-PowEr Car CLUTCH. 


fifty different applications, ranging from 
one to 1,000 horse-power. 

Fig. 1 illustrates a forty-five horse- 
power car clutch such as is used in auto- 
mobiles making a speed up to 1,000 revo- 
lutions per minute. Fig. 2 illustrates the 
same clutch as in a fan flywheel. This is 
a sectional view of the interior mechanism 
of the clutch. 


that would distort a flat plate does no in- 
jury to the “Hele-Shaw” plate, because of 
its transverse rigidity due to its peculiar 
groove. This mukes it peculiarly advan- 
tageous for constant-duty work, such as 
planer and machine tool reverse gears, 
automobile and motor-boat work. Where 
the clutch is constantly working in and 
out of engagement, in pulley and coupling 


$40 | 


work, as with cranes, gas engines, aud 
electric motor drives, the application is 
also very successful. 

This clutch has a uniform rate of pick- 
up. When thrown into engagement it 


picks up its load on a straight line instead | 


Fic. 8.—A Pack OF THREE OF THE Discs. 


of a curved line. This characteristic is 
particularly adaptable when used for con- 
necting electric motors to printing presse- 
and similar mechanical devices. 

’ Fig. 3 shows a pack of three of the 
dises—two outer discs, and one inner. 
The inner discs are made of mild steel, 


Fig. 4.—CLutca ADAPTED TO PINION. 


and the outer of phosphor bronze, except 
for peculiar conditions, where all of the 
toothed plates are steel with intermediate 
slipper plates of bronze. The inner plates 
are toothed to the driven drum, and the 
outer plates are toothed to the driving 
drum. By proper mechanism the engage- 
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ment is permanently or temporarily ef- 
iccted, as the design demands. | | 
Fig. 4 shows the clutch adapted to a 
pinion drive. 
— 0 
An Attractive Series of Elec- 
trical Advertisements. 
The accompanying illustrations are re- 
productions of an attractive series of elec- 
trical advertising cards which has been 
designed by Ben Alten Block, of New 
York city. The first, “The Wise Saw of 
a Fool,” is printed in black with the 
clowns in colors and the word “electricity” 
in bright red. The second card is very 
striking, being printed in orange and 
black. The third card is printed in deep 
brown and a brick red. The fourth is 


THE WISE SAW OF A FOOL! 


Aae E The man who does not 
light his store with—= 
J and advertise with 


lectricity _ 


is paying the Electric bills for his 


lf a woman be a household drudge, 
‘tis her own fa 


Electricity 


will do nearly all the house- 
work and at less cost than 
the ald way i" 


“MORE POWER TO YE!" 


No manufacture? or business man ae 
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company owns these roads t 
Consolidated A e 1 

It has been announced that in view of 
the decision of the court that the Noy 
Haven company has not the right to hold 
stocks of trolley companies in Massa- 
chusetts, that it will be necessary for the 
company to dispose of this stock, unless 
the legislature decides thatit is consistent 
with the interests of the commonwealth 
that it should be retained. The company 
believes that this principle also applies to 
the holding of Boston & Maine stock. 

ee eee 
States Civil Service 
Examination. 

The United States Civil Service Com- 
mission announces an examination on 


United 


$> Electric 
Power | 


all that 


is coming to him unless he uses 


lowing Day is picnic day with an 
mn, 


> Fits any socket——fits any pocket 


The most desirable shops, restaurants and 
other places where people congregate have 


Electric 
Fans 


You know that, don’t you ? sa 
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printed in a deep blue and a flat brick red. 
The fifth card is in bright green and red, 
and the sixth in black and red. 

These cards measure eleven by twenty- 
one inches, and are printed on heavy 
bristol board. 

—_—__<-@—=——_—— 


New Haven to Sell Its Trolley 
Lines. 

The Supreme Court of the state of 
Massachusetts handed down a decision on 
May 8 to the effect that the New York, 
New Haven & Hartford Railroad had 
trangressed the Jaw in securing control of 
the Worcester & Webster Street Railway, 
the Webster & Dudley Street Railway, the 
Springfield Strect Railway, the Berkshire 
Street Railway, the Worcester & South- 
bridge, and the Blackstone Valley Street 
Railway companics. The New Haven 


June 17 to secure eligibles from which to 
make certification to fill a vacancy in the 
position of electrician elevator conductor, 
$900 per annum, in the Custodian Service 
at Tampa, Fla., and vacancies requiring 
similar qualifications as they may occur 
in the Custodian Service in that city. The 
age limit is cighteen to twenty-five year 
on date of examination. Applicants 
should apply at once to the United States 
Civil Service Commission, Washington 
D. C., for application form 1052. ; 
An examination will be held on June ° 
to secure eligibles from which to make 
certification to fill a vacancy in the pot- 
tion of laboratory assistant, qualified as 
lamp inspector, at $900 per annum, 1? the 
Bureau of Standards, Department ° 
Commerce and Labor, and vacancies T 
quiring similar qualifications as they ma 
occur in any branch of the service. 
Applicants should apply at once or 
application form No, 1312. 
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Application to Vacate Inter- 
borough-Metropollitan Com- 
pany’s Charter Denied. 

The Appellate Division of the Supreme 
Court on May 8 denied the application of 
Attorney-General Jackson for leave to 
bring an action against the Interborough- 
Metropolitan Company to vacate the com- 
pany’s charter and annul its corporate ex- 
istence, on the ground that it was a 
monopoly. The decision was written by 
Justice Clarke, and Justices Ingraham, 
McLaughlin, Scott and Laughlin concur. 
The opinion points out that the precise 
thing of which the attorney-general com- 
plains has been expressly authorized by 
the law. The decision also says: 

“The questions arising upon this appeal 
have been so recently and so thoroughly 
considered in the matter of the attorney- 
general for leave to commence an action 
against the Consolidated Gas Company 
that further consideration by this court 
seems unnecessary except to point out that 
the grounds for the present application 
seem more unsubstantial than in the gas 
company case, for in the gas case a com- 
modity was manufactured and sold, while 
in the present case transportation only is 
furnished. Railroads, because they are 
common carriers and because, ex necesst- 
late rei, they had conferred upon them 


` the power to condemn property under the | 


doctrine of eminent domain, have been 
peculiarly the subject of legislation. The 
policy of the state toward such corpora- 
tions has been illustrated by a continued 
series of enactments regulating and con- 
trolling them to a minute degree. In the 
face of those enactments and that control, 
it seems to us a violent warping of the 
intention of the legislature to attempt to 
apply the provisions of Section 7 of the 
Stock Corporation law, that ‘no domestic 
stock corporation, and no foreign corpora- 
tion doing business in this state shall com- 
bine with any other corporation or person 
for the creation of a monopoly for the un- 
lawful restraint of trade or for the pre- 
vention of competition in any necessity of 
life? and Chapter 690 of the Laws of 
1899, relating to the railroads of the state. 

“Chapter 218 of the Laws of 1839, 
authorized one railroad corporation to 
lease the lines of another or to enter into 
traffic contracts. It applied to both street 
and steam roads, 

“Chapter 305 of the Laws of 1885 
granted the right to street railroads to 
ce egy traffic contracts subject to 
rae yee fe nas of rangir facil- 

The deuis e connecting lines. 

on then reviews the railroad 
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law passed by the legislature in 1890, 
which prohibited the leasing of parallel 
and competing roads other than street-car 
lines, and the amendment of 1892, which 
expressly exempted street-car lines from 
the foregoing provision. 

“Under Section 78 of Chapter 565 of 
the laws of 1890, and Section 80 as 
amended supra,” the decision goes on, 
“there was an absolute grant of power for 
the lease or merger or contract for the use 
of parallel or competing street railways 
and a similar grant for all other railroads, 
conditioned only on the consent of the 
railroad commission. That was the law at 
the time of the formation of the Inter- 
borough-Metropolitan Company.” 

The decision then recites Section 40 of 
the Stock Corporation law of 1890, 
amended by Chapter 601 of the laws of 
1892, which provides that any stock cor- 
poration may purchase or dispose of the 
stock and bonds of any corporation if 


authorized to do so by a provision in the 
certificate of incorporation, and ends thus: 

“It would seem trom the foregoing cita- 
tions of the laws and the cases that the 
precise thing of which the attorney-general 
complains has been expressly authorized 
by laws which have been interpreted and 
upheld by the courts of the state. The 
consideration of the legislation of these 
cases, in addition to the views expressed by 
us in the gas company case, lead to the 
conclusion that there is no warrant upon 
the facts set forth and under the law for 
the proposed action by the attorney-gen- 
eral, and that, therefore, in the exercise 
of that discretion which the law has im- 
posed upon the Supreme Court it is our 
duty to aftirm the order of the Special 
‘Term refusing the application for leave to 
institute the action, and it is so ordered, 
with $10 costs and disbursements.” 

— 0M 
International Teiegraph 

| Conference. 

The conference on telegraphic and al- 
lied subjects, which is held from time to 
time under the terms of the International 
Telegraph Convention of St. Petersburg, 
commenced at Lisbon, Portugal, on Mon- 
day, May 4. The following condensed 
report of the proceedings is given by the 
Electrician, London. The conference is 
being held in the Palacio Palmella, and 
the delegates were welcomed by an ad- 
dress from the Minister of Public Works, 
Senhor Carnet de Magalhaes, after which 
the conference was presided over by the 
principal Portuguese delegate, Councilor 
Alfredo Pereira, Director-General of Posts 
and Telegraphs and vice-president of the 
Portuguese Chamber of Deputies. The 
vice-presidents selected were Councilor 


P. B. Cabral (Portugal), M. Peter de 
Szalay (Hungary) and Colonel E. Frey 


` one-half hours. 
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(director of the International Bureau, 
Berne). It is anticipated that the pro- 
ceedings will last from five to six weeks. 
After the inaugural proceedings the dele- 
gates elected four committees to deal with 
(1) Rules and Regulations (chairman, 
H. Babington Smith, (2) Rates (chair- 
man, M. Bordelongue, France), (3) Tele- 
phones (chairman, M. Pop, Holland), (4) 
Drafting (chairman, M. Banneux, Bel- 
gium). In addition to the above, a 
special committce has been appointed to 
consider a number of propositions relat- 
ing to the revision of the St. Petersburg 
Convention of 1875, under which all mat- 
ters relating to International Telegraphy 
are regulated. On Monday evening a ban- 
quet was given in honor of the delegates, 
the guests numbering nearly 150. On 
Wednesday the delegates were present at 
the interesting ceremony of oath-taking 
by the new King of Portugal. 
—__-@—-__. 

Edison Portiand Cement Com- 
pany Visited by Brooklyn 
Engineers’ Club. 

The Brooklyn Engineers’ Club; Brook- 
lyn, N. Y., visited the works of the Edison 
Portland Cement Company, at New Vil- 
lage, N. J., on Saturday, May 16. A 
special train left New York at 10.30 
and conveyed the members of the club and 
guests to the works, lunch being served 
during the trip. En route the train 
stopped at Orange and picked up Mr. 
Edison and his party. The comforts of 
those on the train were looked after by 
W. S. Mallory, first vice-president of the 
cement company, and a corps of able as- 
sistants. The visitors were first taken 
through the quarry where the large steam 
shovels were busy loading skips with the 
stone from which the cement is pre- 
pared. They were then taken to the 
works and divided into parties and shown 
the entire operation of cement making. 
The capacity of these works is about 8,000 
barrels a day, although recently a run 
of 10,800 barrels was made in twenty and 
Enormous quantities of 
crushed stone are kept on hand, enabling 
the quality of the cement to be accurately 
controlled, and the grinding process, upon 
which so much depends, is unsurpassed. 
Two storehouses at present have a com- 
bined capacity of 250,000 barrels. A third 
storehouse is in course of erection with a 
capacity of 300,000 barrels. These works 
were described in detail in the ELECTRICAL 
Review for December 26, 1903. The ad- 
ditions to the works since then have been 
the extension of the storehouses, kiln- 
houses, in which the longest kilns in the 
world are in operation, and a fine new 
power-house containing three 1,200-horse- 
power cross-compound condensing engines 
direct-connected to three 800-kilowatt gen- 
erators, 

The party left New Village for the re- 
turn trip to New York a little before five 
o’clock. 


DOMESTIC AND EXPORT. 


A $1,500,000 TELEPHONE COMPANY—The Rochester, Syracuse 
& Utica Telephone Company, of Rochester, N. Y., a reorganization of 
the Independent Telephone Securities Company, operating in central 
New York, has filed a certificate of incorporation with the secretary 
of state. It is capitalized at $1,500,000. The directors named are: 
E. W. Peck, G. R. Fuller and W. Roy McCranne, of Rochester; E. B. 
Odell and C. H. Poole, of Utica, and H. S. Holden and A. H. Cowie, 
of Syracuse. 


POWER COMPANY FILES MORTGAGE—The Telluride Power 
Company has filed a mortgage for $10,000,000, running to the Citi- 
zens’ Savings and Trust Company, of Cleveland, Ohio, covering an 
issue of six per cent, thirty-year gold bonds, secured by rights, 
plants and franchises in Colorado, Utah and Idaho. Of the $10,000,- 
000, $2,500,000 will be used to redeem outstanding bonds and take 
up floating indebtedness, and the remainder for further develop- 
ment of the company’s business. The company has a large system 
of power plants and power transmission lines in the three states 
mentioned. 


CHICAGO-MILWAUKEE ELECTRIC ROAD—The entire issue of 
$1,000,000 in receivers’ certificates of the Chicago & Milwaukee 
Electric Railway Company has been sold to the Investment Registry, 
of London. George D. Moore, Detroit, will represent the new in- 
vestors on the board of receivers, in place of Helge A. Haugan, re- 
signed. The sale was made at ninety-five, a total of $950,000. Com- 
pletion of the line into Milwaukee is set for July 15. The line will 
connect with the Northwestern elevated at Evanston, but eventually 
will run its own cars into Chicago from Milwaukee in two hours 
and forty-five minutes. 


ENFIELD POWER COMPANY TO BUILD PLANT ON CON- 
NECTICUT RIVER—The first steps have been taken toward organ- 
izing a company with a capital of $6,000,000 for the purpose of build- 
ing a power plant on the Connecticut River at Warehouse Point and 
aiding the United States Government in opening the river to naviga- 
tion between Springfield, Mass., and Hartford, Ct. The company 
will be known as the Enfield Power Company. In return for per- 
mission from the government to use the water power to generate 
electricity, the company will dredge a canal from Windsor Locks to 
Hartford which can be used for all boats passing up and down the 
river. The scheme is that of two brothers, Alexander Clogher, a 
New York engineer, and Ambrose Clogher, a Pittsfield lawyer. The 
capital will be supplied mainly by Springfield men. The company 
has been organized with the following officers: President, Charles 
H. Tenney; vice-president, Ralph P. Alden; clerk, Ambrose Clogher, 
of Pittsfield. Directors: Charles H. Tenney, Clifton A. Crocker 
and Charles T. Shean, of Springfield; Lyman A. Upson and Arthur 
R. Leete, of Thompsonville; Ambrose Clogher, of Pittsfield, and 
Alexander Clogher, of New York. 


AGREEMENT BETWEEN BONDHOLDERS AND CREDITORS 
OF THE TOLEDO RAILWAYS AND LIGHT COMPANY—The bond- 
holders and creditors of the Toledo Railways and Light Company 
have decided to co-operate and carry the property through the 
necessary refinancing processes. This agreement will prevent 
default in payment of the bond interest in July. Over $10,000,000 
of bonds maturing in 1909 will be taken care of by refinancing 
and the interests of bondholders, creditors and stockholders will be 
protected without resorting to a receivership. The agreement also 
means that the company will make an effort to get a renewal of 
its franchises. The negotiations have been under way for several 
weeks between the bondholders, the largest of whom are Norman B. 
Ream, the Hale estate and the Blair interests in New York, and 
Barton Smith, counsel for the company, Joseph R. Nutt, of Cleve- 
land, and creditors. There is over $1,500,000 of floating indebted- 
ness, most of which is carried by Cleveland banks and some by 
Toledo banks. This committee has provided for the bond Interest 
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to be met in July, and when the $10,000,000 of bonds mature in 1909 
the committee will refinance the road, covering bonds by the issu. 
ance of a new general mortgage on the property. 


NEW INCORPORATIONS. 


PLYMOUTH, OHIO—Plymouth Telephone Company, Plymouth, 
$4,000. Incorporators: E. L. Wescott and others. 


AUGUSTA, ME.—Jackman & West Forks Telephone Company. 
$10,000. President, H. P. McKenney, of Jackman. 


BOISE, IDA.—The Kootenai Power Company, of Spokane, Wash, 
$50,000. Robert Elder, of Cœur d’Alene, Idaho agent. 


BEAUMONT, CAL.—Beaumont Gas and Electric Company, Beau- 
mont. $25,000. Directors: W. A. Sewell, Alexander Reid and S. P. 
McLean. 


MILWAUKEE, WIS.—Deer Park Telephone Company, Deer Park, 
$750. Incorporators: J. D. Thompson, W. H. Chadwick and Frank 
Abusch. 


CONCORD, N. H.—Derry Electric Company. $50,000. Incorpo 
rators: Charles Bartlett, F. J. Shepard, J. B. Bartlett, Frank A 
Hardy and B. T. Bartlett. 


SPRINGFIELD, ILL.—Winchester Electric Company, Winchester. 
To operate a heat, light and power plant. $10,000. Incorporators: 
William Milhous, C. H. Condit, Sol. Hainsfurther. 


SPRINGFIELD, 
Montrose, Ill. To operate a telephone system. $9,000. 
aiors: G. B. Tope, Reuben A. Isley, Campbell J. Elliott. 


Incorpor: 


DOVER, DEL.—Myersdale Construction and Equipment Company, 
of Pittsburg, Pa. $100,000. To construct, maintain and operate 
railways, etc. Incorporators: H. D. Brenn, W. A. Wood, of Pitts 
burg, Pa.; W. W. Stand, of Bellevue, Pa. 


NEW MANUFACTURING COMPANIES. 


MUNCIE, IND.—The Nutting-Rowe Electric Company, of Muncie, 
has filed articles of incorporation with a capital of $5,000. The 
directors are: J. R. Hummel, Karl E. Nutting and W. L. Rowe. 


COLUMBUS, OHIO—The Twentieth Century Electric and Repair 
Company, of Akron, has been incorporated with a capital of $10,000 
by F. W. Hansen, C. L. Bigler, J. M. Hassler, George J. Schaffer and 
Ned K. Walters. 


TOLEDO, OHIO—The Toledo Telephone Appliance Company, 
with a capital stock of $10,000 has been formed by Charles Clay 
Kingsley and others. A terminal block, the invention of Mr. King 
ley, will be manufactured. The company expects to furnish employ: 
ment to about seventy-five people. 


TRENTON, N. J.—The Seaboard Engineering and Construction 
Company, of Asbury Park, has been incorporated to conduct 8? 
electrical and mechanical engineering business. The capital I 
$125,000, and the incorporators are: Waldo W. Kurtz, A. J. Fiym. 
Fred F. Haberstick, of Asbury Park. 


TRENTON, N. J.—The George R. Trumbull Electric Manufactur- 
ing Company has filed articles of incorporation at the office of the 
county clerk. The company is to deal in electrical appliances. The 
authorized capital stock of the concern is $50,000, divided Into 5% 
shares at $100 each. The incorporators are: George R. Trumbull 
N. B. Trumbull and J, A. H. Delp. 


ILL.—Montrose Mutual Telephone Company. ' 
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. -7i ° “ PERSONAL MENTION. l 
MR. I. W. MEACHEM, president of the New Process Raw Hide 
Company, of Syracuse, N. Y., has been elected president of the 
Chamber of Commerce of Syracuse. 


MR. HERMAN EICHE, manager of the Bell Telephone Com- 
pany’s exchange at Nebraska City, Neb., has tendered his resigna- 
tion. He is succeeded by C. F. Lambert, wire chief of the company. 


MR. B. E. SUNNY has succeeded Mr. Arthur D. Wheeler as presi- 
dent of the Chicago Telephone Company. Mr. Wheeler becomes 
chairman of the board of directors, succeeding Mr. John M. Clark 
resigned. ' 


MR. PERCY H. THOMAS, of Thomas & Neall, electrical engi- 
neers, announces the removal of their New York office from No. 52 
William street to No. 2 Rector street. The Boston office remains at 
No. 12 Pearl street. 


MR. ROBERT STEELE was elected comptroller of the General 
Electric Company at a meeting of the board on May 15, the retiring 
officers being re-elected. The office of comptroller was abolished 
some years ago, but now is to be revived. 


MR. HERBERT C. PETTY has been elected a director of the 
Crocker-Wheeler Company, Ampere, N. J., the well-known manu- 
facturer of electrical machinery. Mr. Petty accepted a position in 
the sales division of the company in January, 1903, and advanced 
rapidly to the position of contract manager. The present honor 
conferred upon him is a recognition of the confidence in which he is 
held by the stockholders of the company. 


MR. NATHANIEL W. LILLIE, purchasing agent of the New 
England Telephone and Telegraph Company, is the subject of a very 
interesting sketch in the April issue of “New England Telephone 
Topics.” Mr. Lillie started in the telephone business October 8, 
1877. This entitles him to rank among the pioneers, although he 
is a comparatively young man. In July, 1877, the Telephone Dis- 
patch Company had been organized by Edwin T. Holmes, manager 
of the well-known burglar-alarm system. The Telephone Dispatch 
Company became immediately successful in connection with the 
different offices of the express companies, and Mr. Lillie was soon 
made superintendent of the company. In March, 1883, Mr. Lillie 
went with the so-called Lowell Telephone Syndicate, remaining in 
Lowell until the New England Telephone and Telegraph Company 
was formed in October, 1883, acting as secretary to General Manager 
Downs. On June 1, 1886, he succeeded George T. Manson as pur- 
chasing agent in charge of the supply department. In 1886 the 
total expenditures in this department amounted to $26,477.15. In 1906 
the expenditures aggregated $4,316,375.30. Mr. Lillle has directed 
the operations of the purchasing and supply department for nearly 
twenty-two years. Although the Western Electric Company took 
charge of the supply department on May 1, the scope of Mr. Lillie’s 
work will not be diminished, but rather increased, As supervisor 
of supplies, all requisitions will go through his hands. 


TELEPHONE AND TELEGRAPH. 

JERSEY CITY, N. J—The New York & New Jersey Telephone 
Company has filed with the county clerk a building contract for the 
erection of the “Union Telephone Building,” a four-story brick, fifty 
by one hundred feet on Jefferson street, near Palisade avenue, town 
of Union. The price of the building is $53,596. 


JOPLIN, MO.—Plans and specifications have been prepared for 
the new Bell Telephone Building to be erected at 316 and 318 Joplin 
Street. The building as planned will be two stories, and will cost 
$30,000. It will be constructed of brick with terra cotta or stone 
trimmings. The first floor will be used as general offices of the 
company and the second for the exchange. The storage and repair 
rooms will be located in the basement. 


ee N. Y.—At the annual meeting of the Wayne- 
George ae Company, the following directors were elected: 
DETS ake of Pultneyville; Dr. Robert S. Carr, of Williamson; 
Yeoma eras of Ontario; Dr. Robert Morris, of Macedon; Albert 
Miles of Wol o Ledyard S. Cuyler, of Lyons; George R. 
Gaylord of pee John A. Driscoll, of Rochester, and Frank D. 
President odus. The directors elected the following officers: 

» George Waters, of Pultneyville ; vice-president, Led- 


yard S. Cuyler z 
lord, of Sodus. » of Lyons; secretary and treasurer, Frank D. Gay- 
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- WINNIPEG, MANITOBA—The Manttoba telephone -commis- 
sioners have laid out plans for large extensions of the system 
throughout the province, anticipating over 1,000 new subscribers in 
the city and double that number from the surrounding districts, 
including the new construction in the municipalities. About $70,000 
will be invested in a switchboard building for the Fort Rouge ex- 
change, which will be constructed this year. Extensions will be 
made to the cable systems in Brandon, Portage la Prairie, Neepawa, 
Killarney, Manitou, Virden, Pilot Mount, Hamiota, and a large num- 
ber of other small exchanges, at an approximate cost of $15,000 to 
$20,000. Long-distance lines will receive considerable attention. 
Close upon $300,000 will be expended for construction work during 
the present season by the telephone department. | 


ELECTRICAL SECURITIES. 


It seems strange that notwithstanding a very evident improve- 
ment in the stock market for the past four weeks there were not 
evident any real indications of renewed business activity upon which 
to base a reason for the better feeling marketwise, and those best 
informed seemed disinclined to prophecy any stability for the rise. 
And just when predictions of reaction become ripe, it appears as 
if conditions had changed over night, and from every quarter come 
reports of renewed confidence and hopefulness. Not only this, but 
the fact is that every phase of industry seems to have felt this 
quickening, und with characteristic enthusiasm the people generally 
are keen for new accomplishments. The strike of the Cleveland 
railway employés has directed attention again to this subject, and 
the manner in which the holding company, acting for the munici- 
pality, will handle the situation will be watched with interest. 

Dividends have been declared upon the following electrical se- 
curities: Philadelphia Electric Company; regular semiannual divi- 
dend of 2% per cent, payable June 15, to stock of record May 22. 
Kings County Electric Light and Power Company; regular quarterly 
dividend of 2 per cent, payable June 1. Kansas City Railway and 
Light Company; regular quarterly dividend of 1% per cent on the 
preferred stock, payable June 1. Books closed May 20, and reopen 


June 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 16. 


New York: Closing. 
Allis-Chalmer8 COMMON..........2+. eee eeee 91, 
Allis-Chalmers preferred..............+eee8- 23% 
Brooklyn Rapid Transit.................46- 52 
Consolidated GaS........ 0. ccc n eer c crc antens 121% 
General WleCt ri@eick A005 och See ie tee ees 1393; 
Interborough-Metropolitan common.......... 1% 
Interborough-Metropolitan preferred......... 31% 
Kings County Electric.......ssesssssesssee. 118 
Mackay Companies (Postal Telegraph and 

Cables) COMMON........ 0.0 e cee e er eenee 6414 
Mackay Companies (Postal Telegraph and 

Cables) preferred.........ceeeeeececeeee 67% 
Manhattan Elevated...........0.cc cece ecaee 139% 
Metropolitan Street Railway................ 28 
- New York & New Jersey Telephone.......... 105 
Western UNION ssi cessadee nen see teens 56% 
Westinghouse Manufacturing Company...... 53 


The Westinghouse Electric and Manufacturing meeting has been 
postponed until the twenty-eighth of the current month, 


Boston: Closing. 
American Telephone and Telegraph......... 117% 
Edison Electric Iluminating................ — 
Massachusetts Electric.............cee cece 43 


New England Telephone.............-.+.06- — 
Western Telephone and Telegraph preferred. 65% 


Philadelphia: Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 32 
Electric Storage Battery preferred.......... 32 
Philadelphia Electric. ........ 0... cee eee 8% 
Philadelphia Rapid Transit................. 16% 
United Gas ImprovemeNnt...........0-e eee 85 

Chicago: Closing. 
Chicago Telephone...............ee eee eeeee 123 
Commonwealth Edison.............. ese eeees 93% 
Metropolitan Elevated preferred............ 50% 
National Carbon common..:..........0++4-> 62K, 


National Carbon preferred. 5. .:53. nss isese. 10734 
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ELECTRIC LIGHTING. 
McALESTER, OKLA.—The city council is considering a plan to 
establish a municipal lighting plant. 


CINCINNATI, OHIO—At the annual meeting of the Cincinnati 
Gas and Electric Company the directors were re-elected. 


BERGEN, N. Y.—The Genesee County Electric Light, Power 
and Gas Company, of Batavia, has signed a contract to supply the 
village of Bergen with electric lighting. 


BRIDGETON, ME.—The Bridgeton Water and Electric Light 
Company has been awarded a one-year contract for lighting Bridge- 
ton. The price specified is $10.75 for each thirty-two-candle-power 
lamp. 


BUCYRUS, OHIO—A recent municipal election was held to vote 
on the proposition of issuing $90,000 worth of bonds to build a 
municipal light plant. The result was two to one in favor of the 
bond issue. The contract with the present company expires early 
next year. 


ELLSWORTH, MINN.—The village council has granted to F. M. 
Sadler a twenty-five-year franchise for furnishing electric street 
lights for the village. The franchise carries with it the provision 
that the city can purchase the plant at the end of any period of 
five years. 


EVERETT, WASH.—Morton Ramsdell, manager of the Seattle- 
Tacoma Power Company, states that it is the intention of the com- 
pany to reinsulate its line from Everett to the power plant at 
Snoqualmie Falls during the coming summer, changing the voltage 
from 15,000 to 60,000. The expense of this change will exceed 
$20,000. 


PRATT, KAN.—S. S. Smith, proprietor of the Pratt electric light 
and ice plant, has sold out to a syndicate of local capitalists who 
have let a contract for the construction of a $25,000 plant. The 
new company expects to have the building and equipment completed 
in three months. The rapid growth of the city has rendered the 
present plant absolutely inadequate to supply the public needs. 


VALDEZ, ALASKA—A reduction of fifteen per cent in the price 
of electric light has been made at Valdez by the Alaska Water, 
Light and Telephone Company, as a result of the agitation started 
at the recent municipal election against existing rates. A new com- 
pany is planning to install a rival lighting plant this summer. The 
owners of the Valdez plant will expend between $10,000 and, $15,000 
this summer constructing dams to create reservoirs. 


SEATTLE, WASH.—C. E. Magnusson, professor of electrical en- 
gineering, University of Washington, Seattle, informs us that the 
university will this summer install a power plant to include the 
following apparatus: one 200-kilowatt and one 100-kilowatt, sixty- 
cycle, 2,300-volt generators; eight five-horse-power motors for running 
ventilating fans; four five-kilowatt generators for experimental 
purposes in the dynamo laboratory, and the necessary switchboard 
wiring and transformers. 


SPOKANE, WASH.—George Nixon, of the firm of Nixon & 
Kimmel, of Spokane, has been awarded a franchise by the commis- 
sioners of Spokane County for the installation of a power plant to 
furnish heat, power and electric lights for the towns of Deer Park, 
Chattaroy and Milan. The transmission line will be twenty-five miles 
in length. Mr. Nixon says he will develop all the power needed by 
a water-power plant to be established on his property near Deer 
Park, one side of which is bounded by the Spokane River. 


CINCINNATI, OHIO—The annual meeting of the Tuscarawas 
County Electric Light and Power Company, of New Philadelphia, 
resulted in the re-election of all the directors and officers. This com- 
pany was financed to a great extent by Cincinnati capital. The 
construction work is completed, and the company furnishes light 
and power to New Philadelphia and Canal Dover. The following 
were elected: A. S. Rice, G. A. Weil, H. E. Weil, John E. Roth, of 
Cincinnati; William Adams, Cynthiana; Y. Alexander, Lexington; 
S. D. Gilbert, of New York. The officers are: William Adams, 
president, and John E. Roth, secretary and treasurer. 


CARSON CITY, NEV.—One million dollars is the stated capital 
of the Northwest Light and Water Company, with headquarters at 
Carson City. The incorporators are Robert E. Strahorn, of Spokane, 
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president of the North Coast Railway Company; A. G. Smith, R. J. 
Danson and E. D. Doyle. It is generally believed at Wallace and 
Spokane that the light and water plants at North Yakima, Wash.: 
Wallace, Ida., and Sumpter, Ore., will be consolidated. The owners 
of the Wallace plant are known to control the others mentioned, 
and it is believed that the filing of the articles of the Northweat 
Light and Water Company is simply an initial step toward the 
merging of these interests. 


ALBANY, N. Y.—The Public Service Commission has authorized 
the Hornell Electric Company to execute and deliver to Shirley E. 
Brown, as trustee, a mortgage upon all its property and issue cer- 
tificates of indebtedness at five per cent, maturing May 1, 1931, to 
the amount of $100,000. The certificates are subject to call for pay- 
ment any interest day at 102. The commission has authorized the 
Suffolk Light, Heat and Power Company to issue its six per cent 


‘debenture bonds to the amount of $15,000 to be sold at not less than 


par. The commission has authorized the Goshen Light, Heat and 
Power Company to make a first and refunding mortgage to secure 
the payment of bonds to the amount of $15,000 and to issue bonds 
equal to the amount of the mortgage. 


ALBANY, N. Y.—The Public Service Commission for the Second 
District has granted authority to the Newburgh Light, Heat and 
Power Company to issue $330,000 of ten-year bonds bearing eight 
per cent interest. The company had applied for permission to issue 
$250,000 preferred stock, bearing eight per cent interest, but fhe 
application was denied on the ground that the commission could 


not sanction such a high interest rate in perpetuity. In writing an 


opinion in the present case Commissioner Decker says the present 
application seems to meet the objection made to the former, inas- 
much as the bonds are for the short term of ten years and are 
convertible after two years into common stock of the company at 
the option of the holder. The present application was for $350,000, 
but the amount was reduced to $330,000. 


PORTLAND, ORE.—It is announced that the power plant to be 
constructed by a Portland .(Ore.) syndicate on the Snake River 
(Ida.) will generate at least 60,000 horse-power. When work on 
the plant was begun it was believed that at the lowest stage of 
the river only 36,000 theoretical horse-power could be developed, 
but daily gauges of the lowest stages of the stream show that at 
least 90,000 horse-power can be generated at the lowest stage of the 
river. Present plans call for a transmission system extending 350 
miles with numerous substations in various directions from the main 
plant. Power will be furnished to the Seven Devils district, and to 
mines in eastern Oregon. Twelve thousand poles for carrying the 
wires are now on the ground. The engineers are boring for a rock 
foundation for the dam on the Snake River where the power is to 
be generated. 


SPOKANE, WASH.—The Washington Water Power Company Is 
negotiating for the overflow privileges on 6,000 acres of lowlands in 
the Ceur d’Alene Indian reservation on the St. Joe and St. Maries 
rivers in northern Idaho. Surveyors have been working along 
these rivers since the first of the year and the preliminary survey 
is nearly completed. The overflow of these lands is occasioned by 
the dam at Post Falls, Ida., where one of the lighting plants is now 
in operation. The level of the Cœur d'Alene Lake has been raised 
three feet above normal stage by the dam, and the backwater thus 
occasioned has covered thousands of acres along the Ceur d'Alene. 
St. Joe and St. Maries rivers. Arrangements have been made with 
the settlers along the Cœur d'Alene River for the purchase of land 
thus affected. Options covering nearly all of this land have been 
secured by the company and many of them taken up. In numerous 
instances easement for overflow only is secured, while in others the 
company purchases the land direct. 


LEGAL NOTE. 


EDISON LAMP PATENT DECREE—Judge Buffington, in the 
United States Circuit Court, Western District of Pennsylvania, has 
handed down a decree dismissing the bill in the case of the Edison 
Electric Light Company against the Novelty Incandescent Lamp 
Company, of Emporium, Pa. The latter company is an independent 
manufacturer and was sued-for infringement of the Edison lamp 
patents. 
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ELECTRIC RAILWAYS. 
SPOKANE, WASH.—The Spokane & Inland is ‚surveying for 
an electric line to reach the top of Steptoe Butte, a distance of about 
four miles from the town of Steptoe. 


REDLANDS, CAL.—A. G. Hubbard, of Redlands, has been 
granted a franchise to build an electric road extending east from 
the Redlands Central Railway to California street. 


DANVILLE, ,ILL.—The Terre Haute, Indianapolis & Eastern 
Traction Line will be extended west from Crawfordsville to Danville, 
according to the statement made by John J. Appell, vice-president of 
the road. 


ALLENTOWN, PA.—Officers of the Lehigh Valley Transit Com- 
pany announce their purpose of establishing a fast trolley express 
service between Philadelphia and Allentown and other points along 
the system. 


OWOSSO, MICH.—Edward Mandeville, of Philadelphia, and Gil- 
bert L. Taylor, of Owosso, have been appointed receivers for the 
Owosso & Corunna Electric Company. Default was made in the 
payment of bond interest. 


CINCINNATI, OHIO—J. G. Schmidlapp, promoter of the “L” 
road for this city, is satisfied with the “enabling act” passed by the 
Ohio legislature, and will now seek a franchise. The road, it is 
calculated, will cost $400,000 per mile. 


WEST POINT, OHIO—The power plant of the Youngstown & 
Ohio River Railroad Company has been placed in operation, and 
power is now being furnished to operate cars between this place, 
Lisbon, Salem, Columbiana and Youngstown. 


EUREKA, MILLS, VA.—Wood Bouldin, Jr., and J. S. Easley, 
civil engineers, of South Boston, contemplate establishing an electric 
line from Drake’s Branch, on the Southern Railway, via Charlotte 
Court House, to some point on the Virginian Railway. 


WEST CHESTER, PA.—The West Chester & Wilmington Elec- 
tric Railway Company has awarded the contract for building a 
line from here to Wilmington to the Eastern Construction Com- 
pany. The length of the road is sixteen and one-half miles. 


JANESVILLE, WIS.—Chief Engineer Joseph Ellis, of the pro- 
posed Janesville-Madison interurban road, has begun actual oper- 
ations. The line will run from Janesville to Madison via Edgeton, 
Stoughton, Lake Kegonsa, Lake Waubesa and South Madison. 


SAN ANGELO, TEX.—J. H. Ransome, who is to build a street- 
car line in San Angelo, has secured land for a park just north of 
the city and says he expects to begin grading and laying tracks 
in a few weeks. He will build first to the park place and make 
it a summer resort. 


POTTSTOWN, PA.—At the annual meeting of the stockholders of 
the Pottstown & Northern Street Railway Company the following 
Officers were elected: President, George Hoeger. Board of directors: 
J. Milton Miller, W. A. Rosen, George Hoeger, William MclIlvain 
and Dr. Walter A. Rigg. 


WESTON, ORE.—The city council has granted to E. S. Isaacs 
and others a franchise for a trolley line extending along Water 
street from the north to the south corporate limits of the city. This 
is the longest thoroughfare in town. The franchise becomes void 
if the car line is not completed within two years, 


WINCHESTER, VA.—The Winchester & Washington Electric 
Railway Company, owner of the power plant at Millville, W. Va., 
on the Shenandoah River, has given out contracts for $50,000 worth 
of additional machines, to be installed at the plant in July. This 
will make the capacity of the plant 3,000 horse-power. 


KANSAS CITY, MO.—Work has been begun on the grading for 
an electric road to be built between Nevada and Springfield, Mo. 
The right of way was obtained last year. The road will be ninety 
miles long and will connect several small towns between Nevada 
and Springfield. It is not known who is back of the project. 


AUSTIN, TEX.—The Northern Texas Traction Company has se- 
cured the approval of an amendment to its charter increasing its 
Capital stock from $2,500,000 to $3,000,000. It is understood that 
the company is to issue stock dividends and that the money thus 
retained is to be used in betterments and possible extensions. 
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TERRE HAUTE, IND.—On application of contractor Donn 
Roberts, Judge Cox has appointed Charles Harlan receiver of the 
Terre Haute & Merom Traction Company. The company planned 
to build a road southwest from Terre Haute. So far $50,000 would 
cover the cost of labor and materials. Two miles of rail has been 
laid. 


VICKSBURG, MISS.—Colonel S. S. Bullis, of Olean, N. Y., has 
purchased the Vicksburg Street Railway and Light Company, under 
a court decree, for $50,000. Colonel Bullis represented himself and 
associates in the purchase from Receiver W. A. Pollock. The sale 
includes the street railway, lighting plant franchises and all physical 
property. It does not affect the present holders of $325,000 of bonds. 


CLARKSBURG, W. VA.—The capital stock of the Fairmont & 
Clarksburg Traction Company will be increased from 20,000 to 50,000 
shares of a value of $5,000,000. A resolution to this effect will be 
passed at a meeting of the stockholders to be held in June. The 
company, which operates over fifty miles of trolley lines in this 
section, is owned by eastern capitalists. The lines will be extended 
at once. 


CHEYENNE, WYO.—S. G. Griffin and Daniel Hewitt, of Colorado 
Springs, the latter president of the Interstate Realty and Improve- 
ment Company, it is understood will apply for a street railway and 
electric lighting franchise. Their plans contemplate a five-mile 
electric railway through Cheyenne to Fort Russell. The initial cost 
of such a system will be $75,000, and it is planned to have it com- 
pleted by August. 


EVANSVILLE, IND.—It is announced that the Evansville & 
Eastern Traction Line, running from here to Rockport, Ind., will 
be extended from Rockport to Louisville in the near futyre, passing 
through Grand View, Tell City, Cannelton, White Sulphur Springs, 
Wyandotte Cave, Corydon and New Albany. Officials of the com- 
pany have gone over the proposed route and it is said the work of 
surveying will start in a short time. 


HURON, S. D.—The contract for completing the survey of the 
Huron Gas and Electric Railway line has been let to Cross & Mack, 
of Minneapolis, who will enter upon the work at once. The proposed 
line is to operate between Huron and Aberdeen, the preliminary 
survey having been extended from Huron to a point about half way 
between Lake Byron and Dolan. The railway contractors will 
commence their work and continue into Aberdeen. 


OAKLAND, MD.—The Swallow Falls Electric Light and Power 
Company, a corporation formed under the laws of Maryland for the 
purpose of generating electric power at Swallow Falls, about eight 
miles north of Oakland, has under contemplation the building of 
an electric railway from Oakland to Swallow Falls for the purpose 
of bringing to market the valuable deposits of coal and fire clay 
and lumber located along the proposed right of way. 


TRENTON, N. J.—Improvements to the Princeton line of the 
Johnson Trolley Company, to cost $160,000, are to be made this 
summer. The primary object of this expenditure is to cut down 
the running time between Trenton and Princeton from forty to 
thirty minutes. Additional high-power cars have been bought 
and the power-house at Yardley will be enlarged to accommodate 
new machinery. A substation will be erected at Lawrenceville. 


SPRINGFIELD, ILL.—Incorporation papers of the Wood River, 
East Alton & Bunker Hill Traction Company have been filed for 
record at Edwardsville. The first board of directors is composed of 
J. T. W. Maxey and B. A. Campbell, of East St. Louis. The stated 
intention is the construction of an electric line from the site of the 
new Standard Oil works in Madison County to Gillespie, in Macoupin 
County, where it will connect with the McKinley interurban line, 


WATERLOO, IOWA—In order to extend its lines in Waterloo 
and the surrounding territory, the Waterloo, Cedar Falls and 
Northern Railway Company has negotiated a loan of $2,000,000. 
A trust deed covering this sum has been filed. It conveys the 
street railway and interurban railway property of the company in 
trust for forty years to Louis Boisot and the First Truat and Sav- 
ings Bank, of Chicago. The loan bears five per cent, payable semi- 


annually. 


SHEBOYGAN, WIS.—A contract for a twenty-five-year lease 
and immediate completion of the trolley line between» Plymouth and 
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Elkhart Lake has been signed, following a meeting of the directors 
of the Elkhart line at Fond du Lac. Under the contract the Elkhart- 
Plymouth line will be completed by the Milwaukee & Fox River 
Valley Railroad Company by July 1, and the Sheboygan Light, Power 
and Railway Company gets a twenty-five-year lease of the tracks for 
service to Elkhart Lake. - 


CINCINNATI, OHIO—Work on the link in the Schoepf Cincin- 
nati-to-Toledo interurban road is being pushed, and announcement is 
made that the sixty miles between Bellefontaine and Lima will be 
ready for operation by the middle of June. This makes a complete 
traction connection from Cincinnati to Deshler, Ohio, a distance of 
148 miles. The distance to Toledo via this route will be 182 miles, 
and of the remaining distance between Deshler and Toledo a large 
part of the road is already completed. 

UNIONTOWN, PA.—The Brownsville, Masontown & Smithfield 
Electric Railway Company has opened offices in the First National 
Bank Building and President J. W. Sheldon, Secretary John Luckett 
and Treasurer C. S. Crawford will locate there. Nearly a hundred 
men are at work between Masontown and West Masontown and soon 
will be put to work on the line from Masontown via Ronco, Gates, 
Edenborn and Lambert to Bridgeport. The contract for the con- 
struction of the road has been let to the Pennsylvania Railway Con- 
struction Company, Limited, of Pittsburg. 

BALTIMORE, MD.—The Maryland Electric Railways Company 
has sold $250,000 first mortgage five per cent bonds of the Baltimore 
& Annapolis Short Line Railroad to the Fidelity Trust Company. 
The bonds are part of the issue of $1,000,000 authorized by the 
Short Line Stockholders just prior to the consolidation of the com- 
pany with the Maryland Electric in 1906. The other $750,000 of 
the bonds was sold after the consolidation and the proceeds used in 
electrifying the road. Electrical operation was commenced on May 
4, when the first car was run from Baltimore to Annapolis. 


MILLVILLE, N. J.—The proposed trolley line between Millville 
and Cape May now seems to be assured. Property owners along 
the proposed route have all given the right of way and are favorable 
to the project. The line will run from Millville due south, passing 
through Port Elizabeth, Dorchester, Leesburg, Eldora, Dennisville, 
South Dennis, Goshen, Cape May Court House, Burleigh and Rio 
Grande. At Burleigh a spur will be laid to Grassy Sounds and 
thence over to Five-Mile Beach to accommodate Angleseh, Wildwood 
and Holly Beach. The route to Cape May is shorter than that of the 
railroad, . 

EAST LIVERPOOL, OHIO—The Parkersburg Bridge Company. 
capitalized at $400,000, is behind a plan to construct a network of 
interurban lines which will connect Pittsburg and Cincinnati, down 
the Ohio Valley. The company was formed by Jason H. Brooks, 
Joseph G. Lee, Samuel C. Williams, Charles and James Newell, of 
this city. Plans for the bridge between Parkersburg and Belpre, 
Ohio, have been completed by E. K. Morris, of Pittsburg, Pa. After 
the bridge is completed a road is to be built to connect Pomeroy, 
Gallipolis, Coolville and Columbus, via Logan and Lancaster. With 
the building of a few gaps there will be a continuous interurban 
route between Cincinnati and Pittsburg. An application has been 
made to the government for the right to build the bridge, and. 
this granted, construction will eommence immediately. 


DATES AHEAD. 


Telephone Association of Texas and Louisiana. 
ing, Dallas, Tex., May 25-27. 

Oklahoma Electric Light, Railway and Gas Association, 
meeting, Guthrie, Okla., May 25-27. 

Canadian Electrical Association. 
tario, June 17-19. 

Society for the Promotion of Engineering Education, 
meeting, Detroit, Mich., June 22-27. 

American Society of Mechanical Engineers. 
ing, Detroit, Mich., June 23-26. 

American Society of Civil Engineers. 
Col., June 23-26. 

American Institute of Electrical Engineers. 
Atlantic City, N. J., June 29-July 2. 


Annual meet- 
Annual 
Annual meeting, Toronto, On- 
Annual 
Semi-annual meet- 
Annual meeting, Denver, 


Annual convention, 


Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 
National Electrical Contractors’ Association. Next meeting, 


Chicago. Il., July 15-17. 
Michigan Electric Association. 


Mich., August 18-21, 
American Society of Municipal Improvements. 


Atlantic City, N. J., October. 


Annual meeting, Grand Rapids, 


Annual meeting, 
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INDUSTRIAL ITEMS. 
THE NATIONAL ELECTRIC SIGN COMPANY, 113 Nassau 
street, New York city, announces several new sign specialties 
equipped with its motorless fiasher device. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, announces the removal of its New York office from 
120 Liberty street to room 1563 Hudson Terminal, 50 Church street. 


THE H. KRANTZ MANUFACTURING COMPANY, 160 Seventh 
street, Brooklyn, N. Y., has published bulletin No. 21, devoted to 
standard and water-tight boxes for all electrical installation pur- 


poses. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1505 describes and illustrates the new features of its heavy. 
duty Corliss engines. Copies of this bulletin will be furnished upon 
request. 


THE CLEVELAND GAS AND ELECTRIC FIXTURE COM. 
PANY, Conneaut, Ohio, in bulletin No. 1 describes “Conneaut” 
tungsten “Luminiers.” Copies of this bulletin will be sent to those 
interested upon request. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IN., is dis- 
tributing a forty-seven-page book devoted to various types of porre 
lain insulators, covering all voltages found in commercial practice. 
This catalogue will be mailed upon request. 


THE WEBER GAS ENGINE COMPANY, Kansas City, Mo., has 
published bulletin No. 57 which gives an account of the gas-engine 
installation of the Cambridge Electric Light Company, Cambridge, 
Neb. Some remarkable figures are given. Copies of this bulletin 
and of the company's catalogue will be furnished upon request. 


THE DAYTON MANUFACTURING COMPANY, Dayton, Ohio, 
has ready for distribution catalogue No. 145, devoted to the Silvey 
locomotive electric headlight. The company is selling agent for the 
United States Headlight Company, making oil; electric arc and 
incandescent headlights for locomotives and street and interurban 
railroads. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin No. 
54 describes and illustrates its new ground clamp. This ground 
clamp is made all in one piece, so that when the ground wire is 
soldered to it there is a perfect union between the ground clamp 
and the conduit or cable. There is also some very interesting de- 
scriptive matter concerning Paiste taplets. 


THE NOVELTY INCANDESCENT LAMP COMPANY, Emporium, 
Pa., announces the erection of a western factory to handle the 
company’s western business. It is understood that a new high- 
efficiency lamp will be manufactured in the new plant. The com- 
pany now has factories at Emporium and at St. Mary's, Pa. 


THE INTERNATIONAL ACHESON GRAPHITE COMPANY, 
Niagara Falls, N. Y., is distributing some very interesting literature 
devoted to “Oildag,” which is a lubricant composed of deflocculated 
graphite and oil. The subject of deflocculated graphite has been 
given a great deal of attention recently, and it is stated that the 
merits of “Oildag” as a lubricant have been thoroughly proved by 
delicate tests. 


DOSSERT & COMPANY, 242 West Forty-first street, New York 
city, have received orders from Walter Kidde for two-way connectors. 
cable taps and terminal lugs for use in the wiring of the plant of 
the American Hard Rubber Company, College Point, L. I. Mr. 
Kidde has announced, the company states, that he will hereafter use 
only Dossert connectors and terminals on all panel boards, gener 
ators and wiring of every description installed by him. 


THE HOLOPHANE COMPANY, 227-229 Fulton street, New York 
city, has ready for distribution a series of new discount sheets. 
dated May 15, in which several important changes appear. It is 
to be especially noted that list prices on high-efficiency reflectors 
(for Meridian, Gem, tantalum and tungsten lamps) have been 
revised and are now the same as the prices and discounts quoted by 
the lamp companies. There will be no packing charge on high- 
efficiency reflectors. 


J. G. WHITE & COMPANY, INCORPORATED, New York «ity. 
have been awarded the contract™for engineering and constructing 4 


May 23, 1908 


complete hydroelectric plant, with transmission lines, substations, 
etc., for the Central Georgia Power Company. This plant will be 
built on the Ocmulgee River, about thirty-six miles above Macon, 
Ga., supplying power to that point and to other points in the vicinity. 
The normal capacity of the plant will probably be 12,500 kilowatts. 
The crest of the dam will probably be 750 feet long. 


THE MINNEAPOLIS STEEL AND MACHINERY COMPANY, 
Minneapolis, Minn., has published the ‘“Engineer’s Twin City Cor- 
liss Book.” The various details of the “Twin City” Corliss engine 
are illustrated, and each element is marked with a numeral, so that 
it is an easy matter to order any piece by number. In addition 
to this listing there is a valuable chapter on valve setting. There 
are also several tables giving data for simple and compound, con- 
densing and non-condensing engines, steam power-plant economy, 
feed-water heating, horse-powers of pulleys and belts, horse-power 
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of shafting, and rope driving. Copies of this catalogue will be sent 
to those interested upon request. 
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THE JANDUS ELECTRIC COMPANY, Cleveland, Ohio, has is- 
sued a handsome bulletin devoted to the Daniels boulevard light- 
ing system. This system has been patented by W. E. Daniels, oper- 
ating engineer of the South Park Commission, Chicago, Ill., and its 
manufacture and exploitation have been undertaken by the Jandus 
Electric Company. The system consists of a re-enforced concrete 
base, shaft and ornamental capital, the whole surmounted by a 
complete arc-lamp mechanism enclosed within a twenty-inch opal 
glass ball globe. The system has been designed to operate on 
multiple direct current, multiple alternating current, and series 
alternating current. There are many other adaptations of the sys- 
tem which the bulletin illustrates. Copies of the bulletin will be 


furnished upon request. 


Record of Electrical Patents. 


Week of May 12. 


887,071. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 


Ill A system employing a pair of sources of current at the 


central office. 


887,087. ELECTRIC THERMOSTAT. Harry G. Geissinger, New 
York, N. Y. The more expansible element is rigid, the other 
being flexible and normally straight. 


887,088. SYSTEM OF TEMPERATURE CONTROL. Harry G. 
Geissinger, New York, N. Y. A system employing an electric 
heater controlled by a thermostat. 

887,096. ELECTRIC INTERRUPTER AND INTERMITTER. John 
R. Kelley, Cincinnati, Ohio. An electrolytic interrupter. 

887,106. ARMATURE-WINDING MACHINE. Charles H. Lewis, 


New Haven, Ct., assignor to the Acme Wire Company, Hamden, 
Ct. A device for gripping a plurality of armatures so as to 
rotate them about a common axis. 


887,107. WIRE FASTENER FOR INSULATORS. Fred M. Locke, 
Victor, N. Y. A wire-holding element is fitted to the insulator, 
the former having an undercut groove and wedges for grasping 
the conductor. 


887.107.— WIRE FASTENER FOR INSULATORS. 


VOICE SCREEN FOR TRANSMITTER MOUTHPIECES. 


887,124. 
Col. An attachment shaped to fit 


Robert H. Ralston, Denver, 
the mouth of the speaker. 


887,127. ELECTRIC ARC LAMP. Victor W. Riley and Herbert W. 
Rowing, London, England. The upper carbon is fed through a 
non-metallic tube, at the bottom of which is the gripping device. 


887,157. ELECTRIC ALARM THERMOMETER. Wilhelm Walther, 
Homburg, Germany. A mercury thermometer with electrical 
contacts. 


887,166. ELECTRIC PUSH BUTTON. Henry Wilhelm, New York, 
N. Y. The base is built up of discs of different sizes, having 
smooth edges. 


887,220. APPARATUS FOR PRODUCING VOLTAIC HIGH-CUR- 
RENT ARCS. Harry Pauling, Gelsenkirchen, Germany, as- 


signor to the firm of Salpetersiure-Industrie-Gesellschaft, G. M. 
B. H., Gelsenkirchen, Germany. The arc, struck between diverg- 
ing electrodes, is deflected by a blast of gas. 


887,221. LIGHTNING ARRESTER. John Pearson, Somerset, Wis., 
assignor of one-third to James F. Williamson and one-sixth to 
Frank D. Merchant, Minneapolis, Minn. A barrier is interposed 
between the arms of a horn arrester. 


887,222. MEANS FOR AUTOMATICALLY CONTROLLING VOLT- 
AGE AND POWER-FACTOR OF GENERATORS OPERATING 
IN MULTIPLE. John Pearson, Somerset. Wis., assignor of one- 
third to James F. Williamson and one-sixth to Frank D. Mer- 
chant, Minneapolis, Minn, A regulator is employed which may 
be controlled by the voltage at a point on the line. 


887,261. 


“Company, 


WATER-WHEEL GOVERNOR. John Pearson, Somerset, 
Wis., assignor of one-third to James F. Williamson and one- 
sixth to Frank D. Merchant, Minneapolis, Minn. A centrifugal 
governor controls the turbine gates through a motor and relay. 

887,231. TELEPHONE TRANSMITTER. Elmer R. Corwin, Clyde, 
IHN., assignor to Corwin Telephone Manufacturing Company, 
Chicago, Ill. A removable bridge is attached to the back of 
the front plate. 

887.253. CALL REGISTER FOR TELEPHONE SYSTEMS. Will- 
iam W. Dean, Elyria, Ohio, assignor to the Dean Electric Com- 
pany, Elyria, Ohio. A registering device is attached to the 
front plate of the transmitter. 

887,252. CONTROLLING SYSTEM. William B. Jackson, Madison, 
Wis., assignor to himself and Dugald C. Jackson, Madison, Wis. 
A rheostatic controller for a motor-driven compressor. 

887,253. VALVE-OPERATING MECHANISM. William B. Jackson, 
Madison, Wis., assignor to himself and Dugald C. Jackson, 
Madison, Wis. An electrical system for controlling valves. 

887,260. 
PHONE SYSTEMS. 
the Dean Electric 
struction. 


887,223. 


OPERATOR'S SELECTIVE RINGING KEY FOR TELE- 
Ray H. Manson, Elyria, Ohio, 
Company, Elyria, 


assignor to 


Ohio. A method of con- 


S87 220.— APPARATUS FOR PRODUCING Voutarc HIGH-CURRENT ARCS. 


ELECTRICAL SIGNALING AND SWITCHING APPARA- 

TUS. Ray H. Manson, Elyria, Ohio, assignor to the Dean Electric 

Elyria, Ohio. A combined annunciator and spring 
jack. 

887,263. CONNECTION SWITCH. George K. Thompson, Newton 
Highlands, Mass., and Frank R. McBerty. Evanston, IIL, as- 
signors to Western Electric Company, Chicago, Ill. Protective 
devices are supported on the frame of the jack. 

887,287. RAILWAY SWITCHING APPARATUS. John D. Taylor, 
Pittsburg, Pa., assignor to the Union Switch and Signal Com- 
pany, Swissvale, Pa. One terminal of the armature in an oper- 
ating motor is connected to the middle point of the motor-field 


circuit. 

887.288. APPARATUS GOVERNING THE PASSAGE OF CARS OR 
VEHICLES ALONG A RAILWAY AND THE CONTROL 
THEREOF. John D. Taylor, Edgewood Park, Pa., assignor to 


the Union Switch and Signal Company, Swissvale, Pa. An 
alternating-current indicator controlling the movement of the 
vehicles. 

887,289. APPARATUS FOR CONTROLLING THE PASSAGE OF 
TRAINS. John D. Taylor, Wilkinsburg, Pa., assignor to 
the Union Switch and Signal Company, Swissvale, Pa. An in- 
dicator for a controlling lever of an interlocking machine, 

887,290. CONTROL OF APPARATUS GOVERNING THE PASSAGE 
OF CARS OR VEHICLES ALONG A RAILWAY. John D. 
Taylor, Pittsburg, Pa., assignor to the Union Switch and Signal 
Company, Swissvale, Pa. An electromagnetic controller for a 
motor-operated track switch. 


818 ELECTRICAL REVIEW 


887,291. SAFETY-CONTROLLER FOR ELECTRIC SWITCH-OPER- 
ATING APPARATUS. John D. Taylor, Pittsburg, Pa., assignor 
to the Union Switch and Signal Company, Swissvale, Pa. A 
controller having two solenoids the circuit of each of which is 
closed through mechanical motion produced by the other 
solenoid. 


887,313. TELEGRAPHIC APPARATUS. Frederick G. Creed, Glas- 
gow, Scotland, assignor to himself, William Arthur Coulson, 
Nicol Paton Brown and Hugh Taylor Brown, Glasgow, Scotland. 
An automatic message-punching mechanism, 


887,326. OXIDATION OF NITROGEN BY MEANS OF ELECTRIC- 
ITY. Demetrio Helbig, Rome. Italy. The walls of the oxidiz- 
ing chamber are formed of ionizing material. 


887,331. ELECTRIC WATER HEATER. Oscar Johnson, Seattle, 
Wash. A heater formed of a series of concentric tubular elec- 
trodes. 


887,333. ELECTRICAL HEATING ELEMENT. Frank Kuhn, De- 
troit, Mich., assignor to American Electrical Heater Company, 
Detroit, Mich. A detachable heating unit formed of a series of 
parailel resistance elements. 


887,336. ELECTRIC INSULATOR. Herman Mieth, Vallejo, Cal. 
The insulator is protected by enclosing shells. 


887,357. WIRELESS TELEPHONE. Nathan B. Stubblefield, Mur- 
ray, Ky., assignor of twelve and one-half one-hundredths to 
Conn Linn, five one-hundredths to R. Downs, five one-hundredths 
to B. F. Schroader, five one-hundredths to George C. McLarin, 
five one-hundredths to John P. McElrath, two and one-half one- 
hundredths to Jeff D. Roulett, and one-twentieth to Samuel E. 
Bynum, Murray, Ky. Communication is established by means 
of a large fixed aerial coil and a small coil carried on the moving 


vehicle. 


887,442. —CONTROLLER. 


887,439. TROLLEY WHEEL FOR ELECTRIC CARS. George C. 
Stratton, Camden, N. J., assignor to Raymond L. Warren and 
Florence E. Cramer, Camden, N. J. A combined trolley wheel 


and protector. 


887,442. CONTROLLER. Lewis L. Tatum, Norwood, Ohio, assignor 
to Allis-Chalmers Company, and the Bullock Electric Manufac- 
turing Company. A drum controller for a multiple-voltage sys- 
tem with a cam-operated change-over switch. 


887,455. ELECTRIC-LIGHT FIXTURE. Harry A. Bauer, Lans- 
downe, Pa. A cord fixture. 

887,473. TELEPHONE RECEIVER. William Gibson, Danbury, Ct., 
assignor to the Gibson Manufacturing Co., Danbury, Ct. A 
receiver case formed of two parts of vitreous material. 

887,476. APPARATUS FOR ELECTRIC OXIDIZING OF ATMOS- 
PHERIC NITROGEN. Demetrio Helbig, Rome, Italy. The 
electrodes are enclosed in chambers formed within the walls of 
the oxidizing chamber, the surface of the walls being of ion- 
izing material. 

887,483. ELECTRICALLY PROPELLED VEHICLE. Joseph Led- 
winka, Philadelphia, Pa. A motor frame is carried on non- 
rotatable trunnions upon which the vehicle wheels rotate, being 
driven by the armature shafts which extend through the 
trunnions. 

887,501. ELECTRICAL CUTOUT. Philip T. McNally, Mandan, 
N. D. A switch controlled from a distance by means of a 
solenoid magnet. 

887,504. AUTOMATIC SWITCH FOR TROLLEY LINES. Joseph 
Nelson, Cape May, N. J. An electromagnetic track switch. 

887,521. DYNAMOELECTRIC MACHINE. Henry G. Reist, Sche- 
nectady, N. Y., assignor to General Electric Company. Flexible 
pole-pieces are mounted on a rigid core. 

887,525. LIGHTNING ARRESTER. David B. Rushmore, Sche- 
nectady, N. Y., assignor to General Electric Company. An ar- 
rester formed of a plurality of spark-gaps, groups of which are 
shunted by graduated resistances. 
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887,527. SERIES-MULTIPLE SWITCH. Howard R. Sargent, Sche 
nectady, N. Y., assignor to General Electric Company. Four 
contact pieces are mounted on separate posts, three of the 
former being in one plane, and the fourth in another. 


887,533. APPARATUS FOR TELEPHONING. Frederik Sinding. 
christensen, New York, N. Y., assignor to William H. Locke, 
Jr., Brooklyn, N. Y. The line conductor consists of two wires 
connected together through a plurality of condensers. 

887,598. ELECTRICAL CONDENSER SUITABLE FOR USE IN 
WIRELESS TELEGRAPHY AND OTHER PURPOSES. Lucien 
H. Delloye, Paris, France, assignor to Société Anonyme des 
Manufactures de Glaces et Produits Chimiques de Saint Gobain 
Chauny et Cirey, Paris, France. Thin conducting bodies are in. 
corporated in pairs in a mass of glass. 
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887,476.—APPARATUS FOR ELECTRIC OXIDIZING OF ATMOSPHERIC 
NITROGEN. 


887,612. CONTROLLING MEANS FOR ALTERNATING-CURRENT 
MOTORS. Augustine R. Everest, Lynn, Mass., assignor to 
General Electric Company. The motor starts by splitting the 
phases and runs as a single-phase machine. 

887,639. DYNAMOELECTRIC MACHINE. Louis R. Hornung, Nor- 
wood, Ohio, assignor to the Bullock Electric Manufacturing Com- 
pany. Rigid insulating links couple the brush-holders together 
to prevent vibration. 

887,642. VAPOR-ELECTRIC APPARATUS. Alexander M. Jackson, 
Schenectady, N. Y., assignor to General Electric Company. 
Means are provided for heating the electrodes for starting. 

887,659. RECTIFIER SYSTEM. Osias O. Kruh, Schenectady, N. Y., 
assignor to General Electric Company. An inductance coil is 
placed in the circuit of the cathode, which is traversed by both 
the starting and the main current of the device. 

887,660. STARTING DEVICE FOR MERCURY-VAPOR APPA- 
RATUS. Osias O. Kruh, Schenectady, N. Y., assignor to General 
Electric Company. A shield is provided to protect the starting 
conductor from the mercury electrode. 


887,521.—DYNAMOELECTRIC MACHINE. 


887,666. ELECTRIC WATER PURIFIER. James F. Lester, New 
York, N. Y., assignor, by mesne assignments, to Electrolytic 
Filtering and Purifying Company. An electric current i8 
passed through the water between the nickel electrodes. 

887,681. ELECTRIC SIGNALING. Francis W. Maxstadt and 
Francis W. Maxstadt, Jr., New York, N. Y. A single vibrator 
is provided for a plurality of belis which are tuned to work 
in unison with the bell hammers. 

887,691. ELECTRICALLY DRIVEN VEHICLE. William B. Potter, 
Schenectady, N. Y., assignor to General Electric Company. A 
trackless trolley system. 

887,723. ELECTRICAL SWITCH. John D. Hilliard, Jr. and 
rr E. Parsons, Utica, N. Y. An oil switch of the plunger 
ype. 

887,737. MAGNETIC BLOWOUT FOR MAKE-AND-BREAK_DE- 
VICES. Stephen D. Field, Stockbridge, Mass., assignor to Pitts- 
field Spark Coil Company, Dalton, Mass. The contacts of 8 
make-and-break device form the poles of aymagnet. 
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THIRTY-FIRST CONVENTION OF THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION. 

There is only one thing to say in summing it all up: Chicago 
has done itself proud. From beginning to end the thirty-first 
convention of the National Electric Light Association, held 
at the Auditorium Hotel, Chicago, May 19-22, a full report 
of which is given on other pages of this issue, was a 
complete success. In point of attendance it exceeded all 
previous records, approximately 1,800 registrations being re- 
ceived. In point of attention and attendance on the technical 
sessions, although the committees had provided what past con- 
ditions had indicated would be ample room, there were a number 
of standees at each session. 

Several very important matters were brought forward and 
discussed, prominent among these being the suggested changes in 
the classification of members and the rewording of several 
articles in the constitution. The report of the insurance expert, 
Mr. William H. Blood, Jr., was very encouraging, and the sug- 
gestions made by the chairman of the Committee on Uniform 
Accounting, Mr. H. M. Edwards, opened up a new line of 
thought for the members. 

The holding of parallel sessions, an experiment which was 


. tried for the first time this year, was apparently successful and 


The Com- 


mercial Day programme and the Council of Progress attracted 


will, no doubt, be adopted for future conventions. 


the support and attention of the best men of the association, 
and the satisfaction felt with the high quality of the papers and 
the intelligence of the discussion prove that the era of com- 
mercialism has come. 

In addition to the splendid record made in the technical 
sessions, the entertainment features were on a plane which 
establishes a very excellent standard for future conventions. 
The same seriousness of purpose which attended the formal 
sessions prevailed in accepting the hospitality afforded by the 
people of Chicago. The local reception and entertainment 
committees spared no effort nor expense to make the occasion 
one of great happiness. The great corporation, the Common- 
wealth Edison Company, has reason to be remembered for the 
completeness of the arrangements and generosity which it pro- 
vided for the comfort and edification of its guests. The opening 
reception and dance, led by Mr. Insull and the officers of the 
association, was a brilliant affair. Every one, member and guest 
alike, was imbued with a happy fraternal spirit, manifested more 


constantly than is ordinarily the case in a week-long convention. 
It is not too much to repeat, therefore, that Chicago has done 
itself proud. 
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LIGHTNING PROTECTION. 

The two important papers read before the American Institute 
of Electrical Engineers, at a meeting held on May 19, contain a 
great deal of valuable information of a character which has here- 
tofore been much in demand. We have had a great many dis- 
cussions on the problem of protecting electrical transmission 
systems froin the effects of lightning, in which the need of a 
clearer idea of the efficacy of the different types of arresters in 
times of trouble, whether it arises from external or internal 
causes, has been often expressed, and these two papers contain 
just such data. That presented by Mr. J. F. Vaughan is par- 
ticularly notable in this regard, since it describes the results 
accomplished on a section of transmission line which is unusually 
exposed to lightning troubles, and which, for that reason, was 
especially equipped with a view to studying the effect of various 
methods of protection. The records which were kept of the per- 
furmance of this section of line contain a great deal of matter 
for study, but it should be remembered that the results indicate 
rather the value of lightning protective apparatus in general 
than the comparative values of the different types of apparatus; 
for there was such variety in the devices installed, and these 
were so distributed, that it seems likely that the situation was 
frequently saved by the joint action of several devices when 
one alone might have failed. For instance, there were three 
types of horn arrester, four types of overhead grounded wires 
and four types of lightning rods installed to protect the section 
of the line, and even though these were well distributed over 
nine miles, the lightning disturbanees were frequently exerted 
over several miles of this section, thus bringing several types 
of protective devices into play, or at least offering opportunity 
for them to act. 

Mr. Neall’s paper, in addition to giving an excellent analysis 
of the protection secured on the system described by Mr. 
Vaughan, gives also a description of the protective device in- 
stalled on another line, in a different section of the country, and 
discusses the results accomplished there. The experience here 
in general agrees with the other line. 

While these results are not entirely conclusive, some general 
deductions seem to be indicated, but the work should be con- 
tinued and similar investigations should be carried on elsewhere. 
Lightning is such a complex phenomenon, and it seems to do, 
at times, such extraordinary things, that only by much more 
exhaustive investigations can we put the problem of lightning 
protection on an entirely satisfactory basis. It is encouraging, 
however, to find that even so far as we have gone the con- 
clusions are in good agreement with what theory indicates, 

It is worth while pointing out two or three of these general 
results. The effectiveness of the overhead grounded wire seems 
to be pretty well shown, and this effectiveness is in proportion 
to the theoretical value of the arrangement. A grounded wire, 
well above the wires to be protected, is the best. 

Nhe main source of trouble from lightning seems not to be 
a direct discharge to the line, but to statie charges in- 


due to 
duced in the line by the presence of storm clouds. It is when 


Vol. 52—No, 22 


these charges force their way to the ground that trouble occurs, 
and this trouble is most likely to be found at exposed heights 
or in low, wet ground. This suggests the point brought ont 
some time ago, that the shortest route may not be the most 
satisfactory for a transmission line, and may not even be the 
least expensive, if against it be charged the cost of protective 
devices. 7 

Some of the newer types of protective devices seem to have 
shown satisfactory performance, yet there is some difference in 
It may be noted that the value of 
that old device, the so-called horn arrester, is still undecided, 


opinion in these matters. 


Mr. Vaughan found it gave good results, while Mr. Neall ques- 
tions its efficacy. The most valuable characteristic of this de- 
vice is undoubtedly its ability to pass violent discharges without 
destruction. Another point brought out is that grounding an 
insulator pin apparently does not render the insulation of 
the line more liable to break down, but it does have a tendency 
to localize the breakdown at the grounded pin when it does take 
place. In other words, if the disturbance is going to puncture 
the insulator, it will puncture that one on a grounded pin, but 
the fact that the pin is grounded does not seem to render the 
line any less capable of resisting what may be called the usual 
excessive strains. | 

These investigations have, in general, been made by keeping 
careful records of the performance of the line, of the weather 
and of telltale papers inserted in the various protective devices. 
It is still a question how much information may confidently 
be drawn from such papers. A slight puncture certainly indi- 
cates that no very violent discharge took place at that point, 
but the converse does not necessarily follow. On the other hand, 
no other method has yet been suggested of keeping the record of 
what does actually occur at each arrester or spark-gap. 


ee 


THE SCIENTIFIC PURCHASE OF SUPPLIES. 

At various times attention has been called to the oppor- 
tunity to employ chemical methods with profit in much ordi- 
nary engineering work. In the purchase of many kinds of 
supplies the engineer knows what he wants, but is too apt to 
leave to the supply man the selection of what he gets. If he 
needs an anti-friction metal he will order one that has acquired 
a reputation and pay a high price for the name. The same 
is true of his method of purchasing oil. He does not know what 
he is getting except that he has ordered a certain brand. Uf 
what is in it he is ignorant, and no doubt it is often true that he 
does not even know what constitutes a good oil. This method 
of purchasing supplies is unscientific enough when ordering 
minor materials, but the same method is generally followed 10 
buying coal, although in many industries, such as central station 
operation, the expense for fuel is by far the largest single item. 
Yet it is a comparatively simple matter to determine what the 
coal contains and what is its fuel value, and, in fact, to draw 
up specifications for nearly all the supplies of a central station 
which will not only enable the purchaser to get what he wants, 
but in nearly every instance tovget it at ayfraction of the cost 
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which he was paying before for an article with a fancy name 
that was not in any way better than the material which his 
chemist selects for him. 

Happily, this unscientific method is being abandoned in a 
few instances, although by far the greater number of central 
stations still take whatever coal is sent them. This method, we 
believe, was introduced into central station practice by Mr. P. O. 
Keilholtz, some ten or twelve years ago, when he was engineer 
for the City & Suburban Railroad, at Baltimore, Md. Then 
he called upon his chemist not only to select his coal and check 
the supplies as they came in, out for a choice of bearing metals, 
for the selection of lubricating oils, and for all the hundred and 
one supplies and materials which must be found in the stock 
room of the well-equipped electric railway. 

In the selection of certain of these materials a good deal of 
chemical knowledge and skill is necessary, but the purchase of 
coal on a scientific basis is a comparatively simple matter, and 
any engineer who has had a technical education should be com- 
petent to carry it out. It is, of course, better, if the company 
be large, to retain a chemist for this purpose, but since the usual 
analysis of coal is made by simply heating properly selected 
samples to different temperatures and weighing the respective 
residues, a little practice, with a good balance, and the applica- 
tion of the results to a simple formula, should enable any one 
not only to determine whether he is getting what he is paying 
for, but to compute the actual heating value of the coal as well, 
which is what should be known. Coal is delivered to the central 
station in all sorts of conditions. It may be wet, in which case 
the lighting company pays for water, which later will extract 
an additional toll in the heat required to drive it from the coal. 
The percentage of ash may vary considerably, thus not only 
affecting the value of the fuel itself, but increasing the cost of 
disposing of the ashes. The engineer who would not think of 
buying a dynamo or an engine without specifying rigidly what 
he expects to get is content to burn daily a material the cost of 
which is the most important factor in his operating expense, 
without attempting to find out whether he is getting what he 
thinks he is getting, or whether some other kind of fuel would 
not really be cheaper; yet the remedy is simple and inexpensive. 
It is a strange condition and one which it is to be hoped will 
not Jong prevail. 


THE MECHANICAL EQUIVALENT OF LIGHT. 

The constants, or ratios, by means of which we convert 
energy expressed in one unit into an equivalent quantity expressed 
in another are usually termed the mechanical equivalents. They 
are used constantly in enginecring computations. They always 
have a definite meaning and an exact value, though the latter 
When, 


however, we come to the art of illumination, we face a different 


is not infrequently difficult to determine accurately. 


problem, because here, while we need energy to produce our 
luminous effects, the effect itself is physiological, and not 
mechanical, and we know of no definite connection between the 
two. When, therefore, one speaks of a mechanical equivalent 


of light, the expression has a somewhat different meaning from 
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the ratios giving the equivalents of other forms of energy. The 
expression, however, has come into use. But, beside its some- 
what unfortunate difference in meaning, it involves another 
uncertainty, All energy in luminous radiations is not equally 
stimulating to the eve. The latter, as is well known, is most 
sensitive to yellow-green light. An equal amount of energy in 
either the red or the blue portions of the spectrum does not pro- 
duce the same degree of sensation. It has been sought to avoid 
this uncertainty by limiting the expression to what is known as 
white light, but white light is itself an indefinite phenomenon. 

For these reasons the suggestion that the term “the mechan- - 
ical equivalent of light” be limited to the ratio of the candle- 
power of a certain wave-length of light to the energy required 
to produce it, is acceptable, not because it makes the analogy 
to the mechanical equivalent of other forms of energy any truer, 
but simply because something definite is meant. thereby. The 
wave-length chosen is that of the yellow-green, to which the eye 
is most sensitive, and the equivalent is given in heat units or 
watts per spherical candle-power. - 

It seems worth while to emphasize more specifically the dif- 
ference between the so-called mechanical equivalent of light, as 
The latter 


express different ratios between pairs of measurable quantities of 


thus defined, and the other mechanical equivalents. 


energy; the former expresses the ratio of the sensation produced 
by a certain carefully specified intensity of illumination to the 
energy required to produce this intensity when this energy is 
in a certain form. Strictly speaking, the two things are not 
really comparable, as we have no means of determining whether 
equal sensations are produced in different eyes by equal illumi- 
nations. Hence the ratio really becomes one between the energy 
of radiation of a certain part of the spectrum to the energy 
required to produce it, and the equivalent is rather a mechanical 


equivalent of radiation than the mechanical equivalent of light. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 


The meeting of the American Institute of Electrical Engi- 
neers which was held in the auditorium of the Engineering 
Societies Building, New York city, on the evening of Tuesday, 
It is at 


this meeting that the various reports of officers are submitted 


May 19, was the annual business meeting of the year. 


and the results of the election for officers for the coming year 


are made known. As was to be expected, the report of the 


board of directors shows a very vigorous and healthy condition 
of this strong and influential society. When first organized in 
1884, few, if any, of those who were interested in_the new society 
had a clear idea of the position which it would eventually oceupy 
in the engineering world, nor of the influence it was to exert 
in so many and so different branches of human activity. During 
the past year, under the careful guidance of President Stott, if 
has marched steadily forward and upward, and is to-day stronger 
than ever before. With the new president, Mr. Louis A. Fer- 
guson, at the helm, the members of the Institute look forward 
confidently to the continuation of this forward movement, which 
will place it in a more enviable position than that which it now 
occupies. 
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Recent English Power Sfations. | 


HILE it is quite true that during 
W the last year or so there has been 

but small achievement in the way 
of new electricity supply works in Eng- 
land, there are several such undertakings 
among the latest additions which possess 
sufficient interest to call for attention 
here. Very fittingly reference may be 


made first of all to the less than a year 
old system which is operating in a place 


By A. H. Bridge. 


have been gathered that the electrical re- 
quirements of the town are not large. The 
system is owned by a comparatively small 
local company—the Stratford-on-Avon 
Electricity Supply Company, Limited— 
and the contract for the whole of the 
works was carried out for it by Messrs. 
Johnson & Phillips, Limited, of Charl- 
ton, who, it is understood, hold a con- 
siderable interest in the company, and 


these two vaporizers enables the plant to 
evaporate one pound of water per brake- 
horse-power-hour, thereby giving a high 
value to the gas. By virtue of the coil, 
in conjunction with an evaporation plate 
under the fire, the plant can stand con- 
siderable fluctuations of load. 

The gas-engines are of the Stockport 
type, coupled by flexible-belt-type coup- 
lings to two interpole direct-current gen- 


Gas-PRODUCER PLANT AT STRATFORD-ON-AVON, 


which has so great an attraction for Amer- 
ican tourists visiting these shores, and for 
Continental visitors, too, who take delight 
in honoring the memory of our Immortal 
Bard by making an excursion to the place 
of his birth. Very large numbers of Eng- 
lish men, and women, also, find their way 
to Stratford-on-Avon, especially in the 
summer season, solely because of the as- 
sociation of the name of Shakespeare with 
the place—indeed, probably it would be 
seldom thought of by the outside world 
but for that circumstance. 

From the foregoing remarks it will 


whose managing director is one of the 
directors of the concern. The accompany- 
ing photographs indicate at a glance the 
general character of the plant. 

There are two suction gas producers, 
one of fifty and one of eighty horse-power, 
each consisting of its generator, vapor- 
izer, washer, filter and drier. The gen- 
erator is of the circular type with a rotary 
stoking valve, and an external vaporizer 
is fitted which is heated by the gas leav- 
ing the generator; this is supplemented 
by a coil-type vaporizer over the fire. It 
is understood that the combination of 


THE SWITCH GEAR AT STRATFORD-ON-AVON. 


Ga8s-DRIVEN SET aT STRATFORD-ON-AVON. 


erators (Johnson & Phillips), one of fifty 
and the other of twenty-five-kilowatt 

capacity. Each engine has low-tension ; 
magneto ignition, variable as to timing. 
Other features are: governing on the hit- 
and-miss system, forced lubrication to the 
piston, and a petrol pump for starting 
up with an initial petrol and air charge. 
The generators are specially ventilated 10 
order to secure good commutation and to 
insure cool running. A four-kilowatt, 
230-volt balancer set is installed, also a 
booster working in conjunction with 8 
220-cell D.—P. battery of 300 ampere 
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hours’ capacity. In addition;to panels 
for controlling the above-mentioned ma- 
chines there are two outgoing feeder pan- 
els, and all the switch-gear is of the con- 
tractors’ standard type. 

As to the distribution system, this is 
three-wire, with -440 volts across the 
outers, with three feeder pillars erected 
at required points in the town. The feed- 
ers are triple concentric and concentric, 
paper-insulated, and lead-covered, and are 
laid solid in wooden troughs. C. D. 
Falcke is the manager and engineer of 
the undertaking. 

FRINDSBURY POWER STATION. 

Attention may be directed to what is a 
far more ambitious undertaking which 
also commenced operations during the 
year 190%—that of the Kent Electric 
Power Company. The gencrating station 
is situated at Frindsbury, on the River 
Medway, and its parliamentary powers 
provide for giving supply throughout an 
area of about 1,500 square miles, contain- 
ing as one of its chief features important 
cement-making works, as well as enginecr- 
ing factories. The Kent Power Company 
when it began operations already had a 
goodly number of consumers whom it 
took over with the old Chatham, Roches- 
ter and District Electric Lighting Com- 
pany when it purchased that concern. 

To begin with, only two boilers were 
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current (fifty cycles), while the smaller, 
a two-pole machine, gives a 2,500-volt, 


three-phase current, when, running at 
3,000 revolutions per minute. Exciters 
are mounted on alternator shaft exten- 


STREET PILLAR AT STRATFORD-ON-AVON. 


sions. Each set of the 1,500-kilowatt 
turbo-alternators (C. A. Parsons & Com- 
pany) has its own surface condensing 
plant and vacuum augmenters, and the 
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Tae Kent ELECTRIC Power Company, STROOD, KENT. 


installed (Babcock & Wilcox), with su- 
perheaters and chain grate stokers, and 
two 1,500-kilowatt turbo-generator sets; 
also one of 500 kilowatts. The two larger 
sets run at 1,500 revolutions per minute 
and generate an 11,000-volt, three-phase 


turbine exhausts directly into the con- 
denser below. 

The whole of the high-tension switch- 
gear equipment is the work of the Elec- 
trical Company, Limited, the English 
representative of the Allegemeine Elek- 
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tricitats Gesellschaft, of Berlin. There 
are three machine and four feeder panels, 
and all the switches and bus-bars are en- 
closed in concrete cells, the bus-bars being 
arranged above the switch-gear. When 
the station commenced supply energy was 
furnished through a _ 600-kilowatt, oil- 
cooled transformer (Berry type), which 
reduced the pressure to 2,500 volts for 
supply in Rochester and Chatham. For 
the distribution of the 11,000-volt current 
to the substations, Henley  three-core, 
paper-insulated and lead-covered cables 
are laid; these have been drawn- into 
Svkes’s conduits. 

The consulting engineers who designed 
the Kent company’s installation are 
Messrs. A. A. Campbell Swinton and 
G. L. Addenbrooke. The concern is the 
last of the big power companies to com- 
mence operations, and its doings will be 
watched with pretty much the same in- 
terest as has been devoted to the develop- 
ment of similar undertakings in Lan- 
cashire and Yorkshire and in Scotland. 

SOUTHWICK POWER STATION.. 

It is some eighteen months since the 
Brighton Corporation publicly inaugu- 
rated supply from its new power station 
at Southwick. In 1891 the first station 
was opened at North Road, and most 
electrical men in England are familiar 
with the great enterprise displayed there 
in those early days of electricity supply 
by Arthur Wright, of maximum demand 
indicator fame. By the time the South- 
wick plant was opened this North Road 
station contained an equipment of 5,000 
kilowatts’ capacity. There were some 
fifteen Willans & Robinson steam engines 
and the dynamos were of various makes. 
The Southwick plant consists of Westing- 
house turbo-generator sets and the alter- 
nating current is transmitted from this 
station to a substation erected as an addi- 
tion to the original engine room at North 
Road. Here it is transformed to direct 
current, and the plant can be operated 
separately or in parallel with the steam 
plant in the old station, the same low- 
tension feeder board and instruments be- 
ing common to either source of supply. 

The reasons given for going to South- 
wick on the east arm of the Shoreham 
harbor for a site upon which to erect the 
new station were the limited available 
land for extensions at North Road and 
the increasing difficulty of carting large 
quantities of coal and ashes through the 
Brighton thoroughfares, also general con- 
siderations of economy. The new build- 
ings were capable of housing a plant of 
16,200, kilowatts’ capacity,(and jas@ first 
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instalment one-third of this was put down. 
It consisted of three generators of 1,800 
kilowatts each, high-tension alternating, 
three-phase, 8,000-volt machines driven 
by 3,000-brake-horse-power British West- 
inghouse, multiple-expansion, double-flow 
turbines running at 1,500 revolutions per 
minute. The 8,000-volt current is trans- 
mitted through five trunk mains to the 
North Road works, which are four and 
three-quarter miles distant, and there the 
high-tension alternating current is trans- 
formed down to low-tension direct cur- 
rent for distribution through the old svs- 
tem of mains for lighting, power and 
tramway service. 

The Southwick site is ten acres in ex- 
tent, with a wharf along the whole front, 
allowing 750-ton colliers to moor along- 
side the boiler house. Two bunkers are 
provided, one over cach boiler house, and 
each has a capacity of 1,500 to 2,000 tons. 
The Pirrie coal-handling plant is capable 
of dealing with thirty tons of coal per 
hour. The coal is whipped up in one-ton 
skips, automatically weighed on an inte- 
grating weighing machine, tipped into the 


SOUTHWICK POWER STATION. 


hopper and conveyed by a belt conveyer 
to a self-trimming carriage which runs 
the whole length of the building. The 
steam raising plant consists of Babcock 
water-tube boilers with superheaters and 
electrically driven chain grate stokers. 
The chimney is 100 feet high and six 
feet in diameter, and it is lined with 
brickwork to the top. Electrically driven 
fans for induced draft are installed. 
The exhaust steam from eaeh turbine 
is carried to a separate vertical condenser, 
having some 5,800 square feet of heating 
surface. Cooling water is obtained from 
the harbor by means of sixty-ineh suction 
and discharge pipes, a pair of each run- 
ning down either side of the engine room 
in the basement, each unit having a sep- 
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arate branch for its own condensing plant. 
The latter plant is some six feet below 
the level of water in the harbor. 

Chadburn’s mechanical telegraphs are 
employed for communication purposes 
from the switchboard to the turbo-gen- 
erators and the boiler house, and there 
is a Graham loud-speaking naval tele- 
phone between Southwick power station 
and North Road substation. 

For operating all the electrically driven 
auxiliaries 250-volt, direct-current motors 
are installed, which take their supply from 
three seventy-five-kilowatt exciters on the 
ends of the generator shafts, two 220- 
kilowatt Willans-Sicmens sets, a 400- 
horse-power induction motor coupled to 
two 150-kilowatt generators, and a 1,000- 
ampere-hour chloride battery. 

The high-tension switch-gear is on 
three floors, the uppermost of all being 
the operating gallery. It is of the British 


Westinghouse remote-control type, with: 


all the usual instruments, oil-switches, 
measuring and controlling gear, etc. The 
low-tension gear for the auxiliary plant 
is hy the British Thomson-Houston Com- 


pany. <A Ifighfield reversible booster is 
installed. 

The substation equipment at the date 
of opening was two 1,500-kilowatt rotary 
converters, each having three 550-kilo- 


watt static transformers with induction 


regulator for 230-volt supply, giving 
6,000 amperes each; four 500-kilowatt in- 
duction motor-generators for 230, 460 
and 550-volt supply. The total capacity 
of the converting plant is 5,000 kilowatts. 

Arthur Wright is still the consulting 
engineer, and the above scheme was car- 
ried out to his designs. The chief engi- 
neer and manager of the undertaking at 
Brighton is John Christie. 

Mr. Wright was also responsible for 
the important undertaking which got to 
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work at Marylebone. not very long ago, 
and the business side of the concern is 
being most energetically and enterpris- 
ingly pushed. 

A small but interesting gas-driven 
plant was opencd a few months ago at 
Ascot, where the gas company obtained 
electric lighting powers and put down an 
electrical installation contiguous to its 
gas works. But to this undertaking a 
brief reference was made recently in the 
ELECTRICAL REVIEW. | 
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The Nature of X-Rays. 

C. J. Barkla here gives his reasons for 
not accepting Professor Bragg’s hypoth- 
esis of the neutral-pair theory of X-rays. 
The reasons are, first, the partial po- 
larization of a primary beam of X-rays, 
which was not explained by Bragg’s the- 
ory; second, the identity in penetrating 
power of secondary (scattered) rays from 
light atoms, and of the primary produc- 
ing them; third, the equality in the pro- 
portion of the rays of different penctrat- 
ing power which are scattered; fourth, 
the fairly complete polarization of the 
rays scattered in a direction perpendicu- 
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lar to that of propagation of the primary; 
fifth, the distribution of the secondary 
(scattered) rays; sixth, the order of mag- 
nitude of the energy of scattered radia- 
tion; seventh, the homogeneity of a sec- 
ond type of secondary X-radiation from 
many substances, and the fact that this 
homogeneous radiation is characteristic 
of the element emitting it, and indepen- 
dent of the penetrating power of the pri- 
mary radiation, and, eighth, the fact that 
for large ranges in the penetrating power 
of the primary these homogeneous sec- 
ondary rays from some substances are 
proportional to the ionization produced 
by the primary in air. All of these effects 
are understandable on the ether-pulse the- 
ory, but can not be explained by Pro- 
fessor Bragg’s hypothesis —Nature (Lon- 
don), May 7. 
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Discussion on Lightning Pro- 

fection Before the Ameri- 

can Institute of Electrical 
Engineers. 

At the annual meeting of.the American 
Institute of Electrical Engineers on May 
19, which was reported in the ELECTRICAL 
Review for May 23, two papers on light- 
ning protection were read. One of them, 
by J. F. Vaughan, entitled “Comparative 
Tests of Lightning Protection Devices on 
the Taylor’s Falls Transmission System,” 
was also given in abstract in that issue of 
the ELECTRICAL Review. The other paper 
‘was by N. J. Neall, on “Studies in 
Lightning Performance, Season of 1907.” 


An abstract of this, together with the’ 


discussion on both papers, is given 
below. In his paper Mr. Neall makes 
an analytical study of the experience 
on the Taylors Falls line, which is 
reported in Mr. Vaughan’s paper, and 
also of the experience during the past 
summer on the lines of the Presumpscot 
Electric Company, which are operated at 
11,000 volts and supply power to the 
Cumberland mills near Portland, Me. 

Mr. Neal] first analyzes the line dis- 
turbances, pointing out that trouble seems 
more likely to occur from static effects on 
high-potential lines than on those of lower 
potential, there being a decided difference 
in this respect between lines at 50,000 
and at 30,000 volts. 

The various methods of protection em- 
ployed on these two systems are examined 
in the paper and the value of keeping 
records of disturbances is emphasized. 
The following is a summary of Mr. 
Neall’s conclusions, drawn from the study 
of these two evstems: 


LINE DISTURBANCE BY LIGIITNING. 


Lightning disturbances on a line are 
more than likely to be local, varying ap- 
proximately from 1,000 feet or less to 
several miles, the longer areas being less 
frequent. . 

They are likely to happen at any par 
of the line. i K da 

A direct stroke of lightning is not neces- 
sarily harmful: it depends upon the qual- 
lty of the stroke, etc. 

line may be affected by a hound 
charge and direct stroke simultancously. 
There is as yet no evidence to enable 
these to be measured separately. 

_Any grounded wire suspended on the 
line will tend to absorb a charge. 

An overhead grounded system of one 
wire, two wires, or more, above the line 
Wires is desirable. ° 

An overhead grounded wire should be 
grounded at every pole near stations and 


important’ places, otherwise at every sev- 
eral poles. | 
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When an overhead grounded wire is 
used exclusively for station protection, it 
should not be less than two miles in 
length and be grounded at every pole. 

The higher the voltage design of the 
line the greater the possible disturbance 
from lightning to the line. High-voltage 
lines, therefore, need, more than low-volt- 
age ones, overhead grounded wire or its 
equivalent. 

‘Lightning-rods added to the overhead 
grounded system probably add to the pro- 
tective power. a 

Shattered insulators are liable to occur 
in every severe thunderstorm, but not in 
light ones. Puncture is more probable 
with power on the line at the time. 

Insulators should be carefully selected 
for the service, to test not less than two 
times normal voltage between line and pin 
with pin grounded. The equivalent spark- 
gap should be higher than any arrester 
path to ground on the line. 

Horn lightning arresters should be em- 
ployed for extraordinary service only. 
The general arrangeraecnt known as the 
multi-gap selective path type promises to 
be of value. 

Lightning-arrester stations to discharge 
line disturbances become increasingly ex- 
pensive, and of questionable assistance the 
higher the voltage transmitted. Their 
total numler depends on the length of 
line. 

Wood poles mav be effectively protected 
against splintering from lightning dis- 
charge by providing them with a small 
metallic conductor to ground, 

STATION PROTECTION, 

Electrolytic lightning arresters bave so 
far bebaved ereditably, particularly in 
sensitive relief of grovnds, but do not in- 
dicate a complete superiority over other 
types. 

Line-to-line protection is desirable. 

Apparently there can not be too much 
protection on a plant. Every lightning 
arrester added plavs a part, but practically 
there is a limit. For many reasons it 1s 
obviously desirable to keep the station 
protection as simple as possible. Ft is, as 
vet, impossible to define what this should 
be. 

If a full measure of line protection is 
added, such as overhead grounded wires, 
the stations will, in turn, be much re 
lieved, 

Mr. Neall also calls attention to the 
need for more data on the subject, giving 
a list of effects which should be studied. 

The discussion was opened by H. W. 
Buck, who said that in the old days of 
electrical transmission, most of the trouble 
which we had to cope with was at the 
station apparatus. The insulation of line 
was relatively high. As line voltages have 
risen with the progress of the art, insula- 
tion of station apparatus has risen in pro- 
portion. Presumably lightning stresses 
have remained constant so that at the pres- 
ent time we have good insulation in our 


stations, which perhaps on the high-volt- 
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age lines is high enough to stand the 
ordinary surges, and the trouble scems to 
be shifting out upon the line itself. It 
has very conclusively been shown that 
these line troubles have been very much 
reduced by means of the overhead ground 
wire, not only on this particular system, 
but the experience all over the country 
with transmission lines where the over- 
head lightning wire has been installed 
shows similar corroborative evidence. The 
function of this ground wire is perhaps 
double. Itcallows the induced charge, so 
to speak, to accumulate on the ground 
wire instead of upon the transmission wire 
itself; so when the cloud which induces 
this charge discharges, the corresponding 
charge on the ground wire can discharge 
itself through the ground connections on 
the pole instead of having to spill over 
the insulators. There is perhaps another 
important function of this overhead 
ground wire: that of shielding the wire 
from induced currents due to neighboring 
lightning discharges which are presumably 
of high frequency. The guard wire forms 
one side of the circuit and the ground the 
other; so that we really have a short-cir- 
cuited shield against induction on the line 
itself. If this is so it would seem to be 
of decided advantage to have two overhead 
ground wires rather than one, having the 
connection made between these two shield 
wires at every pole. Then we would have 
a shielding effect on the vertical plane 
and also on the horizontal plane against 
induced charges in the transmission wire. 
These short-circuited loops in fairly close 
proximity to the transmission wires might 
represent some loss due to the normal fre- 
quency of the transmission wire: but this 
would probably not be enough to be 
serious; whereas, with the frequency of 
the lightning discharge, the possible cur- 
rent might be very high indeed and have 
a decided shielding effect against the 
transmission. 

The evidence of the spilling over of ac- 
cumulated charge in the insulators seems 
to show that the actual magnitude of the 
current in the ground wire is very large 
indeed; and it would be interesting if 
some form of current-recording device 
could be installed in those experimental 
shield wires in order to give an indication 
of the magnitude of these currents. Tt 
would seem that along the lines there 
might be installed a form of galvanometer 
which would give an indication of just 
what current was flowing in this shield 
wire during the storm itself. It would 
tend to indicate what conductivity) ought 
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to be established in these shield wires, and 
would give very valuable records, 

It is quite noticeable from the records 
of this paper that these lightning storms 
seem to follow certain well-defined paths 
throughout the country. There are cer- 
tain sections of the line which seem to 
have borne the brunt of the lightning dis- 
charges; whereas other sections of the line 
seem to have been practically free. That 
accords with the experience of the Weather 
Bureau, which shows that lightning storms 
show a tendency to progress along certain 
well-defined topographical paths. The fre- 
quent shattering of insulators, as shown 
in these tests, seems to indicate the desir- 
ability of working up some form of insu- 
lator which could withstand those strains. 
It is a mechanical problem to get some 
material which can withstand the sudden 
application of heat without resulting in its 
being shattered. 
a momentary short-circuit on a system, 
provided it blows itself out and leaves 
the insulator in comparatively good con- 
dition; but if every time a spill-over takes 
place the insulator is going to be de- 
stroved, the operative difficulty is a very 
serious one. 

The horn arrester has assumed a very 
important function in coping with the 
lightning problem. It is cheap and easy 
to insulate, and it can be put out of doors 
and will withstand heavy rains without the 
insulation being broken down. It also 
can stand very violent discharges without 
the destruction of a serious amount of 
property. In conjunction with the de- 
velopment of the horn arrester, the prob- 
lem of a good form of resistance is brought 
up, but up to date a really satisfactory 
form of resistance has not been developed. 
The water rheostat is fairly satisfactory 5 
but it is bulky and in cold weather gives 
trouble from freezing. A resistance 
should be developed which could withstand 
frequent discharges and which could carry, 
without destruction, for periods of several 
consecutive seconds say, the full-load cur- 
rent of the power-house. With a resist- 
ance of this kind sufficient surge current 
could flow to the ground without shutting 
down the system. 

Mr. Vaughan’s paper shows that certain 
discharges have been noticed on the 
secondaries of the transformers. This ac- 
cords with Mr. Buck's experience and 
with that of other engineers. Ie has 
known a number of cases of overhead lines 
passing through transformers into under- 


ground cable systems, where quite fre-. 


quent cable punctures have resulted simul- 
tancously with thunder storms on over- 


It is not so bad to have. 
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head lines. This seems to indicate the 
necessity of having lightning arresters of 
some form on the secondaries as well as 
the primaries. In this Taylor’s Falls in- 
stallation they have such discharges on 
the secondary circuit. 

It is also interesting to note that the 
telltale paper punctures seem to indicate 
that the choke-coil acts as a barrier to 
the progress of lightning surges, in spite 
of the fact that this has been disputed 
so many times. It seems to point to the 
fact that choke-coils are a decided protec- 
tion where they are installed. 

P. M. Lincoln said there is a question 
whether the curves shown by Mr. Vaughan 
represent stresses on the insulators. They 
do represent the diameters of holes which 
were punctured in the telltale paper. 
He is doubtful whether the diameter of 
the puncture in the telltale paper is an 
indication of the stress which was on the 
insulator. It is an indication of the cur- 
rent which has passed through that tell- 
tale paper. That current may have come 
from a lightning stroke, but more likely 
it has come from a partial discharge of 
the dynamic current itself. 

Mr. Vaughan said the whole question of 
just how to interpret these papers and how 
to indicate them graphically is open to a 
good deal of discussion. It had been 
given a good deal of consideration in the 
early stages of the preparation of the 
curves. What was attempted, in drawing 
up the curves, was to show pictorially and 
graphically the difference in stress on in- 
sulators, or a difference in spill-over, or 
discharge of static, and, as far as possible, 
a difference in the amount of energy which 
was passing through in a dynamic dis- 
charge. The curves should be treated as 
broad interpretations of the punctures on 
the paper, showing relative activity in each 
case, 

P. H. Thomas said the data given in 
Mr. Vaughan’s paper show that one storm 
occurred when no generator potential was 
on the line at all; and that in another 
ease the potential went off in the early 
part of the storm, and that in these storms 
there was no actual generator potential on 
the line. Yet the punctures in the telltale 
papers were just as severe when there was 
no generator connected with the line as 
at any time. These punctures showed, on 
examination, that the fibres of the paper 
were unburned, the discharge being purely 
static. There must be perhaps hundreds 
of spill-overs shown in the records where 
a static discharge had passed from the 
wire to the pin over the surface of the 
insulators and not an induced discharge. 
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In only a small percentage of these have 
there been insulators injured. It is in- 
teresting to know that there has been very 
little disturbance of any serious character 
at the stations. Mr. Buck states that it 
was because the insulation of the station 
apparatus has been raised in relation to 
that of the line. But Mr. Thomas thinks 
it is rather because the effect of lightning 
is extremely local; that the attack of the 
discharge is so sudden that it can pass 
but a short distance along the line and 
is not of sufficient energy to cause any very 
great disturbance unless it starts the 
generator to surging. It has been fre- 
quently assumed that the high potential on 
the line wire is the result of a static 
charge. Mr. Thomas thinks the evidence 
points the other way; that the high poten- 
tial is the result of the direct jumping on 
to the line wire of electrical energy from 
the cloud and not the drawing of the 
charge from the ground. If this be true 


it limits the nature of the problem of the 


overhead ground protection. 

E. E. F. Creighton said we now have in 
hand a complete solution of the protection 
of station apparatus from lightning, but 
with regard to the protection of the line 
there is a lack of definite information of 
the lightning potentials, the effectiveness 
of the overhead grounded wire, and the 
length of line that may be protected by 
each arrester. 

Regarding the interpretation of tell- 
tale papers, the conditions which muddle 
such records are: First, the impression 
of several static discharges on each paper 
before it is removed, and second, the com- 
plete destruction of the static puncture 
holes by dynamic current. A fraction of 
an ampere of current for a half cycle of 
the generator wave is sufficient to destroy 
the statie record. The authors were for- 
tunate in obtaining records on an idle 
line. It may be suggested that those who 
are willing to aid in collecting the only 
data of great value in the study of light- 
ning potential should take these on an 
idle line and, furthermore, they should be 
collected on moving tapes so as to separate 
the punctures due to each cloud discharge. 

The value of the resistance type of horn 
arrester for discharging lightning m- 
creases as the value of the series resistance 
decreases. On the other hand, the disturb- 
ance that one of these arresters may cause 
on the line increases as the series restet- 
and is diminished. The menace resulting 
from a discharge through one of these ar- 
resters to ground may be either one of 
two effects, or both. First, the arrester 
may take Sufficient cufrent to overload the 
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circuit-breaker, and opening switches 
under overload conditions should be 
avoided as much as possible, to say nothing 
of the interruption of service. Second, if 
the resistance is sufficient to prevent over- 
loading, there may be a menace to the 
insulation by the operation of one phase 
only, especially on an insulated neutral 
system. It requires about one to two 
seconds at best for the arc to rise on the 
horns and go out. During this interval 
the arc varies from a short length to a 
very long length and if there is a possi- 
bility of setting up a surge on the system 
this arc is most likely to produce this 
condition. On any particular system these 
arcs may occur repeatedly with impunity, 
whereas on another system the surge con- 
ditions will be such as to cause a destruc- 
tion of apparatus on some other part of 
the system. To illustrate this two ex- 
amples were given. On a 17,000-volt, 
sixty-cycle delta-connected system a single 
gap in series with enough resistance to 
limit the current to 0.5 ampere was con- 
nected between line and ground. Even 
with this high resistance all five of the 
arresters in the station on three feeders 
discharged continuously so long as the arc 
played across the gap to ground. A light- 
ning arrester of so limited a discharge 
would have little practical value, yet the 
surges caused by the discharge assumed 
dangerously high values. 

As a second example, it is a common 
occurrence on cable systems to have several 
failures of cables after one has taken place, 
due, probably, to the surges set up during 
the first failure. 

If one goes back over the history of the 
use of horn gaps with series resistance, the 
hope is always held out that an operator 
will finally obtain the right adjustment of 
resistance to give excellent protection 
without a resulting interruption of serv- 
ice. This has never been accomplished, 
and Mr. Creighton does not think it can 
be, If we did not have the aluminum ar- 
rester it would be worth while working 
out the best conditions for the resistance 
horn gap arrester. | 

A comparison of the two will show the 
limitation of the resistance horn type and 
the uselessness of the development. At 
60,000 volts every ampere of discharge 
represents, roughly, sixty kilowatts per 
phase, or 180 kilowatts. If an arrester 
will not discharge 100 amperes at least, it 
will not take the usual run of heavy dis- 
charges. With this rated discharge the 
generator would be called upon to furnish 
18,000 kilowatts. On the other hand, if 
an aluminum arrester is used the energy 
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taken from the generator will be less than 
twenty kilowatts and the rated discharge 
of lightning will be several hundred am- 
peres at the same abnormal value of poten- 
tial. The valve action of the aluminum 
arrester prevents almost entirely the flow 
of dynamic current at normal potentials, 
but gives a free discharge only at abnormal 
potentials. Furthermore, the current 
taken by the aluminum arrester from one 
phase to ground is leading, the same as 
the capacity current of the line or cable, 
and consequently one phase may are con- 
tinuously between line and ground with- 
out setting up surges on the system. It 
should be noted that the aluminum ar- 
rester actually maintains the voltage and 
thus prevents grounding the line con- 
ductor. | 

Mr. Goodwin said the questions the 
ability of an investigator to determine 
from telltale papers whether a disturb- 
ance results from a direct or induced 
stroke of lightning. 

The records indicate that the station 
arrester did not have sufficient discharge 
rate to relieve the line at those points, thus 
causing the horn arrester, which had a 
higher break-down point, to discharge. In 
designing the latest types of arresters 
great care has been taken to avoid all 
series resistance and to increase their dis- 
charge rates. This feature has been very 
thoroughly carried out in the aluminum 
type electrolytic arrester by the use of an 
electrolyte of very low specific resistance. 
It is interesting to note that many of the 
induced strokes on the Tavlor’s Falls line 
were highly concentrated and often of 
great intensity and volume. The absolute 
protection of a line under such eonditions 
resolves into a very difficult problem. One 
or two overhead grounded wires are of 
considerable assistance in shielding the 
line wires, but at best can only be of 
partial protective value. If dependence 
be put in line arresters there must be 
several of these per mile, which is pro- 
hibitive for many lines. The only case 
where such arresters can economically be 
installed is at an exposed point, where 
experience indicates that the expense is 
warranted. The only feasible plan of en- 
tirely protecting an overhead power cir- 
cuit lies in the development of an insu- 
iator which will not puncture and which, 
while having a fairly low spill-over point, 
will not shatter. This perfection in the 
petticoat type of insulator is probably out 
of the question, but it can be attained by 
a properly designed and proportioned in- 
sulator of the suspension type. Such an 
insulator would be the equivalent of a 
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line arrester at each pole or tower on the 
line. ) 
H. G. Stott said that about eleven years 
ago, when the Niagara transmission lines 
were put in service, they were equipped 
with the overhead ground wire. After a 
few months’ experience with this device 
it was decided to take them down to avoid 
the troubles they brought, which seemed 
not compensated for by benefits that they 
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might give. That might have been due. 


to poor construction work in the ground 
wires themselves, as they were continually 
breaking and short-circuiting the lines. 
Now cleven years after, as the result of a 
most claborate series of tests, we are told 
that the ground wire gives us the most 
certain protection, and there is every 
reason why it should. No one ever heard 
anywhere of an underground cable being 
struck by lightning. Therefore, if we can 
get the earth potential, or the ground itself 
above our conductors we are safe. We can 
not possibly afford to put our cables under- 
ground, but we can put the ground above 
the wire. It seems to Mr. Stott that the 
most perfect protection will be got where 
we have the most perfect network of 
ground wires above our conductors. 
Another point should be emphasized, 
and that is to avoid ordinary troubles we 
must have a high factor of safety in all 
apparatus. Troubles with underground 
cables are almost unknown, outside of me- 
chanical damage and damage to joints and 
that sort of thing, and the reason is that 
those cables are made with an extremely 
high factor of safety. For instantaneous 
voltages it is ten to one. We must give 
our systems just as large a factor of safety 
at the insulators. That, and the ground 
wires, is going to be the solution of our 
overhead troubles. 
Closing the discussion, Mr. Vaughan 
said he was sorry not to hear more dis- 
cussion on the interpfetation of telltale 
papers. It is rather surprising that there 
are not more apparent discrepancies in the 
showing of the experiments. For in- 
etance, the three ground wires brought 
down from the three pins on the individual 
poles of the line are not more than a few 
inches apart and are mounted on porce- 
lain insulators, and it would seem that the 
disturbance and discharges of such in- 
tensity as have been indicated would 
readily go across from one wire to another. 
That fact brings out the apparent lack of 
phase to phase disturbance, the indication 
being that the three phases were similarly 
disturbed, that is, that the main disturb- 
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ance, or main trouble, was between the 
line and the ground. 

Mr. Neall said, according to the theory 
which he had advanced in his paper, the 
suspended type of insulator would be sub- 
jected to greater disturbances locally than 
any insulator so far used for lower volt- 
ages, assuming no special overhead pro- 
tection. If the transmission wire takes 
a charge it must get to the ground some 
wav or other, and the only place it could 
do it presumably would be by the insulator 
support. > We have no data respecting the 
suspended type, but if insulators could be 
studied with respect to the equivalent 
spark-gap we would probably find certain 
explanations of the phenomenon at which 
we can now only guess. Insulators do not 
perform successfully when they shatter. 

Mr. Creighton said the suspension type 
of insulator can not be compared with the 
multi-gap arrester. The multi-gap arrester 
must have a certain relation of capacity 
relative to carth and relative to conductor 
and a certain spark-gap distance in order 
to get a very marked multi-gap arrester 
effect. The suspension type of insulator 
is designed to avoid that effect, and it can 
he minimized to such an extent that it 
will not be a menace. 

The meeting was then adjourned. 

——__«@<—_____ 

Report on Trade and Voca- 
tional Schools for New 
York City. 

The Board of Education of New York 
city recently appointed a committee to 
investigate trade schools with the idea of 
ascertaining whether they could be estab- 
lished as part of the public school svstem 
of the city. The committee consists of 
Frederick R. Coudert, chairman; Samuel 
B. Donnelly, John Greene, L. Katzenberg 
and M. J. Sullivan. This committee is 
now formulating a set of questions to be 
sent to manufacturers to ascertain what 
trades might best be developed in these 
public trade schools. 

Dr. James P. Haney, secretary of the 
National Societv for the Promotion of 
Industrial Education, was requested to 
prepare for this committee a report on 
vocational and industrial schools such as 
might be established as part of the city’s 
public school system. The Massachusetts 
Commission on Industrial Education 
found, upon investigation, that there are 
some 25,000 children in that state be- 
tween the ages of fourteen and sixteen 
years who have left school and who are 
drifting from one trade to another vainly 
seeking to gain a foothold. “From this 
it might be inferred,” says Dr. Haney in 
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his report, “that the most important part 
of the entire question of trade teaching 
dealt with pupils between the ages named. 
In reality the question is one which should 
deal with the pupil before the age of 
fourteen, for unless the latter has re- 
ceived some definite vocational interest 
and bent before he reaches the limits of 
his compulsory schooling, he leaves the 
elementary school without inclination, in- 
sight or training in any of the things 
which make for a successful adoption and 
pursuit of a vocation. While, therefore, 
it is emphasized that trade teaching, as 
such, is not to be thought of before the 
age of sixtcen, preparatory vocational 
training must be a necessary preliminary 
to the development of what may be termed 
the chentele of the trade school. 

“This preparatory vocational work it 
is entirely possible to organize in the 
seventh and eighth vears of the clemen- 
tary schools and in the two vears imme- 
diately succeeding, 1. e., from the thir- 
teenth to the sixteenth vears, inclusive. 
One plan would be to set aside certain of 
the elementary schools throughout the 
city as centres in which this teaching 
might be given in the seventh and cighth 
years. A suggestive programme of work 
would change the curriculum now in 
vogue by the omission of certain subjects 
(music, ete.), the simplifying of others 
(mathematics, historv, geography), and 
the immediate application of these sub- 
jects to the needs of the prospective arti- 
san. The time gained might be given in 
part to the study of industrial drawing 
and in still greater measure to the devel- 
opment of skill of hand and knowledge 
of tools through constructive work in 
wood and metal. 

“To complete the scheme it will be 
necessary that there be organized in ad- 
dition to these preparatory vocational 
schools of the elementary grade other 
schools to which the pupil of the age of 
fourteen might go for an additional two 
years to pursue still further his practice 
of tool manipulation. This second sug- 
gestion contemplates the organization of 
vocational secondary schools for pupils 
between the ages of fourteen and sixteen 
which might offer courses developing, in 
a similar, but more extended, way the 
subjects already begun in the elementary 
vocational schools. l 

“It would be necessary in those sec- 
ondary schools to differentiate the depart- 
ments of instruction, to the end that the 
student might eleet to pursue his voca- 
fional work along lines of Joinery and 
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carpentry or machine shop practice, elec- 
trical work, plumbing and gas fitting or 
fresco and house painting, ete. 

“In as large a city as is New York it 
may be safely asserted that a number of 
employers will be found entirely prepared 
to accept willingly, even eagerly, grad- 
uates of a school of the type indicated, 
and to advance them more rapidly in 
their apprenticeship than it would be pos- 
sible to promote the untaught and un- 
skilled applicant who enters the trade 
with no definite knowledge or insight into 
its processes and no training preparing 
him to adapt himself readily to the differ- 
ent forms of work required of the learner. 

“The immediate co-ordination between 
school and employers is a necessary part 
of the plan proposed, which offers the 
double advantage of directly interesting 
a large number of practical men in the 
work of the schools and of presenting to 
the pupil the stimulus which comes from 
a knowledge that, as a graduate, he will 
be put immediately in the way of entering 
on his chosen vocation under conditions 
more favorable than could otherwise be 


the case.” 
—— ee 


Manhattan Railway Bond 
Issue. 

The Manhattan Railway Company. 
New York city, has applied to the Public 
Service Commission for permission to 
issue $10,818,000 in bonds for the pur- 
pose of refunding first mortgage bonds 
of the Metropolitan Railway Company, a 
subsidiary, which fall due. July 1, 1908, 
and also for permission to issue $894,000 
in bonds for the purpose of repaying the 
company for the cost of extending the 
lines in the borough of the Bronx from 
Tremont avenue to Bronx Park. 

Accompanying the petition is a state- 
ment of earnings of the Manhattan Rail- 
way for the year ended March 31, 1908. 
The earnings from operation were $14- 
254,322 and other income $462,173. The 
operating expenses were $6,182,366; in- 
terest, taxes and rentals, $3.323,81¢. 
making the net income for the veal 
$5,210,317. After dividends of seven pet 
cent, the surplus for the year was $1,010,- 
317. The passengers carried were 28i, 
216,689. 

A hearing on both petitions was held 
May 26. 

aa 
Navy Department Supplies. 

The Bureau of Supplies and Accounts. 
Washington, D. C., will open bids on June 
2 for the following electrical material: 
Three ammeters, thirty feet conductor 
cable, miscellaneous multipliers, one test- 
ing panel, one induction regulator, ml 
cellaneous alloy shunts, thirty lever 
switches, one transformer and miscella- 
neous voltmeters and wattmeters, for dè 
livery at Charleston, S. C., and 2.000 fet 
of lighting wire, for delivery at Brook- 
Ivn, N. Y- 
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Westinghouse Double-Flow Steam Turbine. 


Brunots Island Station, Pittsburg Railways Company. 


HE initial installation of any new 

| and important type of machine al- 
ways possesses peculiar interest to 

those concerned in the progress of the art. 
And for this reason the following descrip- 
tion of recent extensions at the Brunots 
Island station of the Pittsburg Railways 
(Company, incorporating the new Westing- 
house double-flow turbine, will be of inter- 
est. The Brunots Island station not only 
serves most of the railway system in Pitts- 
burg and Allegheny, but also a large part 
of the lighting for the same territory. 
Owing to the extraordinary increase in the 


house is being erected parallel with the 
present boiler plant, and will contain six 
400-horse-power Babcock & Wilcox water- 
tube boilers, all equipped with Westing- 
house new model Roney mechanical stokers 
—a standard equipment for heavy-duty 
plants of this character. The boilers will 
be arranged in pairs, discharging into 
eight independent stacks, seven feet in- 
ternal diameter and 250 feet high. The 
old engine plant consists of five 1,500-kilo- 
watt, Rice & Sargent cross-compound, 
condensing engines, three of which are 
direct-connected to Westinghouse direct- 
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ation nearly one vear; the larger ones are 
in course of erection. A closer view of 
one of these units is shown in Fig. 2. 
Each turbine is connected by a short and 
direct exhaust duct to an Alberger. con- 
denser of the centrifugal jet type. Both 
circulating and discharge pumps are 
mounted on the same shaft and driven by 
a Westinghouse compound, single-acting 
engine. Both condensers and pumps are 
located beneath the engine-room floor be- 
tween the turbine and foundations. A 
steam-driven, two-stage, dry-air vacuum 
pump is also provided for cach turbine. 


Fig. 1.—GENERAL VIEW OF THE ENGINE Room or BruNots IsLAND Power STATION, SHOWING THREE DOUBLE-FLOW 
HIGH-PRESSURE STEAM TURBINE UNITS IN THE FOREGROUND. 


demand for power, it was found necessary 
to increase the plant capacity considerably 
beyond the original estimates. In the 
present building, room had already been 
provided for three additional 1,500-kilo- 
watt, cross-compound, condensing engines, 
but as the necessary extension far ex- 
ceeded these provisions; steam turbines 
were adopted, with the result that instead 
of 4,500 kilowatts, a total of 18,000 kilo- 
watts has been installed, with still suffi- 


‘cient room for an additional turbine. In 


other words, the space originally provided 
for 4,500 kilowatts in engine-driven ma- 
chinery, accommodates 23,000 kilowatts. 
For this large extension, a new boiler 


current, 550-volt railway generators, and 
two to Westinghouse 6,600-volt, two-phase 
alternators running in parallel with the 
other plants of the system. An interest- 
ing feature in the Brunots Island plant at 
this time is the. fact that turbines driving 
11,000-volt; three-phase alternators, are 
in electrical parallel with two-phase, 6,600- 
volt engine-driven units. An excellent 
view of this plant, showing the new tur- 
bine units is given in Fig. 1. 

The turbine equipment consists of one 
3,000-kilowatt, and three 5,000-kilowatt 
double-flow units, two of the latter being 
shown in the foreground of Fig. 1. The 
smaller unit has been in successful oper- 


Cooling water is pumped to the con- 
densers from an intake tunnel extending 
the length of the power-house, at one side 
of the foundations, and the discharge from 
the condensers empties into a similar 
tunnel parallel to the intake. As the water 
level in the Ohio River during times of 
flood is occasionally as much as twenty- 
eight feet above the tunnels, special pro- 
vision had to be made to guard against 
flooding the condensers. This has been 
accomplished hy means of an adjustable 
gate in the intake tunnel leading from the 
screen house to a large central well in 
which the water level may be-maintained 
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at will at the desired point, irrespective 
of the flood: level. - i Eo nn 

An excellent installation of the small 
foundations required for steam turbines, 
is furnished in the design adopted at 
Brunots Island; each unit rests upon re- 
inforced concrete plates supported entirely 
by six reinforced concrete columns, thus 
giving ample space around the condenser, 
which could have been placed entirely 
within the turbine foundations had this 
been necessary. It may be interesting to 
state that the concrete employed to con- 
struct the foundation for one of the 1,500- 
kilowatt, cross-compound engine units, 
would be sufficient to build the four 
foundations required by the 18,000 kilo- 
watts in double-flow turbines. The double- 
flow principle, as embodied in these large 
machines, is essentially a modern develop- 
ment brought about entirely by considera- 
tions of mechanical construction. It is 
not by any means without precedent—in 
fact, the original Parsons turbine, con- 
structed in 1880, was of the simple double- 
flow type. In modern hydraulic work, the 
double-flow principle is very largely em- 
ployed to produce a rotary running in 
perfect axial equilibrium. In small ma- 
chines, however, the advantages of the 
double-flow principle are not as pre-emi- 


nent as in the large, principally because of- 


the absence of the necessity therefor from 
a mechanical standpoint, and by reason of 
the fact that the economy of two small ma- 
chines is likely to be as good as one of 
twice the capacity. In turbines of very 
large size, however, where proportions exist 
more favorable to the attainment of high 
economy, the latter advantage does not ob- 
tain. 

The double-flow turbine may thus be re- 
garded as the result of an insistent de- 
mand for turbine-gencrating units of 
larger capacity at high speeds. The 5,500- 
kilowatt unit installed several years ago 
alongside the huge Corliss units at the 
Manhattan Elevated station, New York 
city, proved to be only the beginning, and 
to-day 10,000-kilowatt units have been 
built, while even larger ones are con- 
templated. For these large machines, the 
advantages of the combined impulse and 
reaction principle of steam expansion, to- 
gether with the double-flow construction, 
are so important that the practical result, 
as embodied in the machine under de- 
scription, is most fortunate, and for ma- 
chines above 5,000-kilowatt rating, the 
double-flow construction will become 
standard in all Westinghouse work. For 
smaller capacities, the single-flow Parsons 
‘principle, as before, predominates, and in 
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sizes below 3,000 kilowatts, the familiar 
Westinghouse-Parsons consfruction, there- 
fore, remains standard. 

From a thermodynamic standpoint, the 
reaction principle is more efficient than the 
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pulse section. In fact, this impulse ele 


ment may be considered somewhat w 
a power-producing reducing valve from 
which a lower efficiency may be counte- 
nanced. 


| 


Fie. 2.—ONE OF THE 5,000-KILOWATT, HiGH-PREssuRE, DouBLE-FLow STEAM TURBINES 
IN THE BRUNOT8S IsLAND POWER STATION. 


combined principle; but owing to the me- 
chanical advantages inherent in the 
double-flow type, the net result is that as 
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The advantages of the double-flow con- 
struction will probably be most clearly 
understood by first considering the low- 
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Fie. 3.—SEcTIONAL VIEW OF THE Low-PREssuRE, DouBLe-FLow STEAM TURBINE. 


the two types are now built, they are prac- 
tically upon the same basis as regards 
economy. This condition is largely 
brought about by the higher relative speeds 
permissible in large-capacity machines 
with which the Parsons element works to 
so much better advantage as to compensate 
for the poorer inherent economy of the im- 


pressure, double-flow turbine shown in 
Fig. 3. Here we have a turbine of the 
simplest possible construction, consisting 
entirely of two identical Parsons turbines 
placed end to end, taking steam at the 
centre and exhausting at both ends. It 
will be evident, from an examination of 
the illustration, that since the two ele 
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ments are identical, and the steam flows 
through them in opposite directions, the 
axial thrust of the steam on the blades, 
due to the difference of pressure between 
the inlet and outlet of cach element, will 
be exactly the same in both sections. 
Therefore, perfect steam balance under all 
conditions of pressure, vacuum and load, 
is obtained without the use of dummy or 
balance pistons. An idea of the general 
appearance of the low-pressure units is 
given in the outline drawing in Fig. 4. As 
these low-pressure turbines are designed to 
utilize all the exhaust steam from a non- 
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of a triple expansion, reciprocating engine. 
Fig. 5 represents the final step in the 
evolution of the present complete high- 
pressure machine. 

The following are some of the features 
of the double-flow turbine: 

1. A large reduction in bulk and in 
weight of individual parts to be handled in 
assembling. 

2. An increased speed is permissible, 
due to the reduced span between bearings. 

3. The low-pressure section is in two 
parts opposed in position and resulting in 
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well into the dimension scheme, and re- 
duces the shaft length nearly fifty per cent. 

8. The exhaust connections passing 
through bed plate are largely reduced in 
size, due to the divided flow. 

Steam enters the turbine through a 
flanged opening in the lower half of the 
casing, from which it is piped directly to 
the nozzle blocks. For convenience in il- 
lustrating, the nozzle block, in Fig. 5, is 
shown at the top, whereas, it may be 
located at any point in the periphery near- 
est the inlet. Expanding in suitable 
nozzles, the steam impinges upon the im- 
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Fic. 4.—PLAN AND ELEVATIONS OF A 1,000-K1LOWATT, Low-PRES8URE, DouBLE-FLow STEAM TURBINE GENERATING UNIT. 


condensing reciprocating engine, it is pos- 
sible to tie the engine and turbine together 
electrically, thus making the use of a 
governor on the low-pressure turbine un- 
necessary. With the exception that, as 
mentioned, the governor may often be 
omitted from the low-pressure turbine, it 
is practically identical with the high-press- 
ure, double-flow turbine. In fact, the 
high-pressure machine is directly evolved 
from the low-pressure by the simple ad- 


dition of a high-pressure impulse element - 
mounted at the centre of the rotor, this . 


simple element serving in a capacity close- 
ly analogous to the high-pressure cylinder 


axial equilibrium, permitting the use of 
low-pressure blading of moderate length. 

4. The cylinder is not exposed to high- 
pressure and high-temperature steam, the 
maximum pressure encountered being 
about seventy-five pounds per square inch. 

5. The relatively large volume per 
pound of steam at admission to the first 
Parsons section avoids the necessity of 
very short blades otherwise necessary with 
large diameters. 

6. Only one balance piston is required 
and this is of moderate diameter. 

7. The impulse element is well suited 
to high pressure and superheat. It works 


pulse blades, enters the impulse wheel 
chamber, and is distributed evenly around 
the casing so as to enter the intermediate 
Parsons section of the turbine, around 
the entire periphery of the rotor. As in 
the single-flow turbine, the steam then 
divides along two separate paths, one-half 
entering the left-hand section of low- 
pressure Parsons blading, the other pass- 
ing through the interior of the rotor shell 
which forms the connecting passage to the 
remaining low-pressure section of Parsons 
blading at the right-hand end of the tur- 
bine. Discharging from the-last rows of 
low-pressure blading, the steam ) passes 
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into the exhaust connections and to the 
condenser in the normal manner. 

As the same pressure exists on both 
sides of the impulse-wheel disc, this is not 
subjected to any end thrust and requires 
no balancing. The difference of pressure 
between the inlet and outlet of the Parsons 
intermediate section is accurately balanced 
by a dummy piston of moderate dimen- 
sions, located between the impulse wheel 
and the right-hand low-pressure section. 
And since the thrusts in the low-pressure 
sections are in opposite directions and 
therefore balanced, the entire turbine runs 
in perfect equilibrium under all conditions 
of vacuum, pressure and load. It is, of 
course, necessary to provide means for ac- 
curately fixing the axial position of the 
rotor, and for this purpose, an adjustment 
bearing on the right hand of the shaft, 
is, as usual, fitted. It consists of a number 
of collars turned in the shaft, into which 
fit corresponding brass rings fixed in the 
adjustment blocks. The upper and lower 
halves of the adjustment bearing may be 
moved by means of micrometer screws, a8 
shown, thus permitting the axial position 
of the rotor to be accurately known at all 
times. : 

All double-flow cylinders are made in 
two parts, the upper and lower halves, 
each being a one-piece casting. The de- 
sign is symmetrical throughout, devoid of 
longitudinal flanges except those at the 
centre required for bolting the two parts 
together. The castings are first rough- 
bored, after the flanges have been planed 
and drilled, and are then “seasoned” with 
high-pressure sfeam for a number of hours 
to remove any local casting strains in the 
metal. ‘They are then given the finishing 
cut, assembled, with the boring bar run- 
ning in the bearing housing so as to insure 
a truly concentric bore. Manholes are pro- 
vided at each end of the cylinder to per- 
mit access for interior examination, and 
relief valves are fitted in each of the man- 
hole covers to prevent the pressure in the 
exhaust passages rising to a dangerous 
point in case of failure of the condensing 
‘apparatus and sticking of the atmospheric 
relief valve. A steam and air-tight pack- 
ing gland is fitted at each end of the 
cylinder where the shaft enters, and will 
later be described in detail. 

A Y-connection fitted ‘with two corru- 
gated copper expansion joints located be- 
low the base of the turbine, connects the 
separate exhausts to the main exhaust 
nozzle. By means of these expansion 
joints the desired freedom of movement 
of the turbine casing, due to expansion 
and contraction, is provided for. It will 
also be noted that an atmospheric exhaust 
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nozzle opens out of the side of the exhaust 
“Y” to permit non-condensing operation. 

Referring again to Fig. 5, it will be 
seen that the rotor consists of five cast- 
steel members mounted on a through shaft. 
The shaft carries its load at one-third dis- 
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and forms the dummy, or balance, piston 
for the intermediate Parsons section. A 
typical arrangement of blading and nozzle 
is shown in detail, Fig. 6. The nozzle 
block is an independent casting quite sep 
arate from the turbine cylinder. Reir- 


Fia. 5.—SECTION oF THE HIGH-PRESSURE, DOUBLE-FLOW STEAM TURBINE, SHOWING THE 
HIGH, INTERMEDIATE AND LOW-PRESSURE STAGES. 


tance from the points of support, thus per- 
mitting a lighter shaft than required for 
distributed loading and practically elimi- 
nating the possibility of deflection. The 
rotor elements are firmly pressed on the 
shaft and locked to prevent movement. To 
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ing steam from the governor valve, this 
restricts high pressure and high tempera- 
ture to a comparatively small casting 
which is free to expand and contract with 
changes of temperature and may easily be 
designed with ample strength. 
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Fra. 6.—TYPICAL ARRANGEMENT OF BLADING AND NOZZLES OF THE IMPULSE ELEMENT 
OF THE DouBLE-FLOW TURBINE. 


the opposite end of the rotor is fitted a 
bronze bushing surrounding the shaft, per- 
mitting it to move axially without appre- 
ciable resistance under any differential ex- 
pansion of shaft and rotor body. 

The impulse element consists of a 
flanged cast-steel disc forced on to the 
rotor body with a pressed fit and securely 
keyed. The flange at the base is' grooved 


As the steam is expanded in the impulse 
clement to less than about half of the 
initial pressure, divergent nozzles are ci 
necessary and simple straight-sided nozzle: 
are used. The entire nozzle block may be 
removed in one piece, and the construction 
is such that the nozzle walls may be neadi 
lw renewed if necessary, at a very nomina 
cost! independently-of the block. As prè“ 
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tically no difference of pressure exists on 
the two sides of the element, the area 
through the bucket increases to provide for 
the decreasing steam velocity in each rotat- 
ing wheel. As in all high-pressure impulse 
turbines, the nozzle blocks cover but a 
small portion of the periphery of the im- 
pulse wheel, so that ample space is left 
around the remaining portion of the wheel 
to. permit the free circulation of steam 
in all parts of the impulse-wheel chamber 
before entering the Parsons element. 
Except for the division of the low-press- 
ure Parsons section, the Parsons element 
of the turbine is identical with the single- 
flow construction, consisting of a series of 
rows of moving and stationary blades, in- 
creasing in height to allow for the in- 
creased volume of the steam. In the Par- 
sons section, it will be recalled the veloci- 
ties from stage to stage remain practically 
constant. The blades are inserted in 
grooves cut in the spindle and cylinder 
body, and are securely held in place by 
caulking the soft spacers, or distance 
pieces, inserted in the grooves between the 
blades. The diameters of the low-pressure 
section are chosen so as to permit the 
same sized blades to be used in both inter- 
mediate and low-pressure sections, thus 
simplifying the blading considerably. As 
there are a number of improvements in 
the Westinghouse-Parsons blade construc- 
tion used on both the single-flow and 
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Fie. 8.—DraGRAw OF THE OIL AND COOLING SYSTEMS OF THE 
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double-flow turbines that have not been 
previously described, they will be of. in- 
terest. . 

_ No one metal has all the physical char- 
acteristics desirable in a blading material. 
But recently a special, compound metal 
has been developed, which is exclusively 
used in Westinghouse turbines. This ma- 
terial, known as “Monnot,” or duplex 
metal, consists of a steel core covered 
with a thin copper sheathing chemically 
welded to the steel in such perfect manner 
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that the blades may be drawn cold from 
the original ingot into the required 
finished section, without in any way af- 
fecting the bond between the copper and 
steel. The advantages of this blade ma- 
terial will at once be evident, as experi- 
ments have shown that pure copper offers 
the maximum resistance to chemical cor- 
rosion resulting from bad feed-water car- 
ried over in the steam during priming. 
At the same time the integrity and great 


Fig. 7.—ENLARGED VIEW OF AN ACID- 
ETcHED BI-METALLIC BLADE. 


strength of the steel core are maintained. 
ow uniform the copper sheathing of the 
finished blade is, may be clearly seen in 
Fig. 7, which shows an enlarged section of 
a duplex metal blade, the end of which 


has been etched to show the true thickness | 


of the copper covering. 

The original method of reinforcing long 
blades was to insert a heavy brass wire in 
saw slots cut in the entrance edge of the 


g: 

t 
& 
% 


Overficw 
as 


eee ee een ee e e 


— 


- —lo-Ft.—— - —» 


—e 
a 


(| 
( 
| 
¢ 
Ja 
zg 
5 
< 


blade, the brass wire being securely laced 
to the blades by a thin copper wire, and 
the whole was then rigidly brazed together. 
This method has been greatly improved 
upon in the present blade lashing now 
used in all turbines. Comma-shaped 
holes are punched in the blades at any 
desired point of reinforcement. The blades 
are then strung on to a comma-shaped 
lashing wire laced through these holes. 
After the blades have been caulked into 
the rotor or stator, the tail of the lashing 
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is sheared over, wedging the tail of the 
lashing into the contracted space between 
the face and back of the adjacent blades, 
acting as a strut, while the lashing 
wire itself acts as a tie, thus securely 
interlocking the blades and preventing 
vibration. Moreover, the short section re- 
maining in the blade, after being sheared 
off, acts as a key to prevent a broken 
blade from injuring adjacent rows. 

A water-sealed gland, shown in Fig. 5, 
is fitted on each end of the turbine shaft 
where it passes through the exhaust cas- 
ings. This packing consists of a small 
centrifugal pump propeller, running in an 
enclosed chamber to which water is sup- 
plied under a head of about ten feet, which 
is slightly in excess of the head, due to the 
centrifugal force acting on the water in the 
impeller blades. At starting, any external 
leakage water is caught in circular troughs 
and drained away. 

The action of this gland is to maintain 
a solid mass of water around the periphery 
of the impeller, which effectually prevents 
the entrance of air to the condenser or the 
escape of steam to atmosphere when run- 
ning non-condensing. 3 

As in all Westinghouse turbines running 
at or below 1,800 revolutions per minute, 
self-aligning, babbitt-lined bearings are 


Fig. 9.—GRAPHICAL REPRESENTATION OF THE RELATIVE FLOOR- 
SPACE REQUIRED FOR THE DIFFERENT TURBINE UNITS. 


used, of sufficient area to operate without 
the use of a forced lubricating system. It 
is made in two parts, supported in a 
spherical seat by four pads, by means of 
which the bearing and rotor can be ac- 
curately centered to preserve uniform 
clearances. The oil supply to the bearings 
is delivered at the top of the journal, at 
the point of minimum pressure, which as- 
sures an even distribution of oil. All the 
bearings are supplied with oil from fa 
central reservoir,7under a static head of 
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about five feet. A small rotary oil pump, 
driven from the turbine shaft by worm and 
bevel gearing, returns the oil to the various 
bearings, from which it is drained to a 
strainer, to remove any impurities, and 
passed through a tubular cooler before 
again returning to the bearings. This 
cooler, Fig. 8, contains a nest of flat coils 
through which cooling water is circulated. 
It is so designed that any single coil can 
be replaced without discarding the others. 

Some form of flexible coupling is al- 
ways desirable between the generator and 
turbine shafts, to provide for any slight 
changes in the alignment of the respective 
bearings. An effective form developed for 
Westinghouse turbines consists of two 
sleeves, one of which is permanently keyed 
to the generator shaft and the other to 
the turbine shaft. These sleeves have a 
number of projecting teeth which engage 
with the projections on a surrounding 
collar, as shown. The latter is made in 
two parts, to permit removing either the 
turbine or generator shaft without disturb- 
ing the other. With liberal end clearance, 
and all surfaces under pressure practically 
radial, the coupling allows considerable 
variation in the shaft alignment and per- 
mits the generator shaft to float in its 
bearings, limited only by a retaining ring 
at each end. 

In case of over-speeding, the main 
throttle valve is automatically closed. This 
device consists of a  spring-balanced 
plunger located at the end of the main 
shaft. Normally the pressure of the 
spring is so adjusted that the plunger is 
held to its seat. Should the turbine for 
any reason excecd a predetermined speed, 
the end of the plunger emerges, trips a 
relay valve and operates a quick-closing 
throttle. It should be noted that this 
throttle valve is closed by releasing the 
pressure beneath its piston, so that any 
accident to the pipe connections of the 
speed-limit would instantly shut down the 
turbine. 

Essentially the same system of govern- 
ing is used in the double-flow as has be- 
come familiar in the single-flow design: 
namely, the “puff” or “gust” system, 
comprising a constant number of admis- 
sions per minute with a variable duration 
of admission according to the load. This 
refinement of the purely throttling 
method is distinctly different from the 
principle of governing by adding nozzle 
after nozzle, all at maximum pressure, as 
the load increases. Both the “puff” 
method and that of individual nozzle con- 
trol, may properly be regarded as purely 
mechanical methods of securing a con- 
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stant-speed prime mover—neither possess- 
ing any important thermodynamic sig- 
nificance. Theory indicates and experi- 
ment proves that with the throttling 
method of governing, stage pressure con- 
trol in the multi-stage turbine is entirely 
unnecessary, and where the expansion in 
each stage is but a small part of the total 
expansion range, as for example, in the 
Parsons turbine, the initial and terminal 
pressures of each stage rise and fall to- 
gether, resulting in a fairly constant press- 
ure ratio at each successive expansion; in 
other words, for small ranges and with 
throttle governing, the nozzle and blade 
areas are reasonably correct through a 
wide range of load and pressure distribu- 
tion. For this reason, the impulse section 
of the Westinghouse turbine, expanding, 
say, only one-fifth of the total range, is 
properly proportioned for a wide range in 
load and may be governed without resort- 
ing to intermediate, nozzle control, and 
without any sacrifice of economy at frac- 
tional loads. The governor controlling the 
double-flow turbine is of the sensitive 
fly-ball type, differing only in minor de- 
tails from the standard governor for 
single-flow machines. Its most important 
feature is that all parts are kept constantly 
in motion, so as to avoid “friction of rest” 
and prevent sluggish action which would 
otherwise ensue after running a consider- 
able period at constant load. A small re- 
lay steam piston does the actual work of 
moving the turbine valves, thus relieving 
the governor of practically all work except 
moving a small pilot valve. For con- 
venience, in synchronizing and distribu- 
tion of alternating-current load, the 
governor is fitted with a small motor and 
weight by which the governor spring ten- 
sion mav be controlled from a distance— 
usually from the switchboard. 

To illustrate the advantages of the two 
types of turbines, as regards the floor 
space required, Fig. 9 is given, which 
shows graphically the space needed for 
various sizes of both types, in square feet 
per kilowatt and per horse-power. 

5 Ge 
Federal Suit Begun Against 
New Haven Road. 

With the object of preventing the New 
York, New Haven & Hartford Railroad 
Company from exercising any control over 
the Boston & Maine Railroad and to sep- 
arate the New Haven road from the ex- 
tensive trolley system which it has ac- 
quired, the government, on May 22, 
through United States District Attorney 
French, filed in the United States Circuit 
Court at Boston, Mass., a petition against 
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the New York, New Haven & Hartford 
Railroad Company and others, charging 
the existence of a combination in restraint 
of trade and monopoly within the mean- 
ing of sections 1 and 2 of the Sherman 
Anti-Trust act. 

The petition alleges that the New 
Haven Company has acquired control over 
approximately 500 out of 600 miles of 
electric railway in Connecticut, 400 out of 
500 in Rhode Island, and about 600 in 
Massachusetts, which roads, prior to such 
control, were engaged in active competi- 
tion with the New Haven Company. Also 
that in acquiring about thirty-five per 
cent of the capital stock of the Boston & 
Maine Railroad it has secured practical 
control over that railroad, and that by 
the acquisition of the electric lines and 
this control of the Boston & Maine it has 
established a virtual monopoly of all of 
the transportation facilities by land in the 
New England states, the Boston & Albany 
Railroad being practically the only line 
of any consequence in the New England 
states, with the exception of the state of 
Vermont, not now under the control in 
some form of the New Haven Company. 

The petition relates the history of these 
various acquisitions and shows how “the 
New Haven Company has persistently 
pursued the policy of suppressing all com- 
petition with it, until now, with the ex- 
ception aforesaid, it dominates practically 
all land transportation facilities between 
and among the New England states, and 
between those states and the rest of the 
United States.” 

The petition prays that the “combine- 
tion and monopoly” be declared a viole- 
tion of the Sherman Anti-Trust act. 

—__—_-@—=—_——_- 

Third Avenue Railroad to 

Spend $2,500,000. 

In the United States Circuit Court, on 
May 21, Judge Lacombe issued an order 
authorizing Frederick W. Whitridge as 1e- 
ceiver of the Third Avenue Railroad Com- 
pany, Forty-second Street, Manhattanville 
and St. Nicholas Avenue Railway Com- 
pany, the Dry Dock, East Broadway and 
Battery Railroad Company and the Uni 
Street Railway Company, to issue Te- 
ceiver’s certificates to an amount not Ù 
exceed $2,500,000° for the improvement 
of property and service of the Third Ave 
nue Railroad Company. It was further or- 
dered that Mr. Whitridge, as receiver of 
the Union Railway Company, be author- 
ized to issue certificates to amount not 
exceeding $750,000 under the same cen- 
ditions as other certificates, and that 5 
may borrow money on certificates already 
authorized on February 28 last in the case 
of the Forty-second Street, Manhattan- 
ville and St. Nicholas Avenue m 
Company and the Dry Dock, East Bros 
way and Battery; Railroad Company. 
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The Thirty-first Convention of the National Electric Light 


Association. 


Auditorium Hotel, Chicago, May 19, 20, 21 and 22. ` 


FIRST SESSION, TUESDAY MORNING. 
RESIDENT DUDLEY FARRAND, 
p of Newark, N. J., called the meet- 
ing to order at 10.40 o’clock, and 
delivered the annual address, saying in 
part: 
“Our membership is now: Class ‘A,’ 
664; Class ‘B, 394; Class ‘D, 151; Class 
E? 93; ‘Honorary,’ 25, or a total of all 
classes of 1,327—an increase during the 
year of 124, or 10.3 per cent. 
“In addition to the financial and busie 


dividual initiative, and in many instances 
favors acts which are no less fhan actual 
confiscation. 

“We are, I hope, all law-abiding citizens, 
and vet if commissions or unreasonable 
legislation of any kind are thrust upon 
us, I see no reason why we should not be 
free to protest and endeavor by all rea- 
sonable means and to the best of our abil- 
ity, to defeat the enactment of measures 
designed for political purposes and tend- 


ing to undermine the very foundations of 


our investments. 
“Coneeding for the sake of argument 


history, its rates or its standing with its 
customers, is to be subjected to various 
kinds of supervision and regulation, the . 
details of which are very largely left to 
the discretion of a commission whose 
members, in most cases, are not familiar 
with the subjects in hand and have never 
had actual experience in the particular 
business over which they are given 80 
much power. Take, for instance, the case 
of rate regulation—the most conspicuous 
example is found among the enactments 
of our more recently constituted commis- 
sions in the establishment of a uniform 
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ness stress the interests which we repre- 
sent have been subjected to the natural 
and logical results of an agitation having 
an indefinable source but extending prac- 
tically all over the country. This agita- 
tion, wearing the cloak of reform, has for 
its objective the creation and establish- 
ment of a multiplicity of commissions, 
national, state and municipal, and seeks 
not only a reasonable regulation and con- 
trol, as stated in some of the arguments 
in favor of the movement, but it actually 
prevents progress by unreasonable inter- 
ference with private interests, stifles in- 


that certain corporations have in the past 
adopted policies or schemes of financing 
which have been contrary to public policy, 
there are undoubtedly many companies, 
and I think a large majority of them, 
whose capitalization and investments rep- 
resent dollar for dollar, whose rates have 
been equitable and reasonable, whose 
treatment of customers and the public has 
been fair, whose system of accounting has 
been adequate to local requirements and 
has shown sufficient details of operating 
and financial transactions for all practical 
purposes, and yet under some of the pro- 
posed schemes of regulation and control 
every such company, no matter what its 
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maximum rate for a given locality. Such 
action has never been justified from an 
engineering or operating standpoint. l 
claim that the establishment of an arbi- 
trary maximum rate, without other qual- 
ification, such as time, quantity or hour; 
of service, is entirely contrary to the 
fundamental principles governing the 
cost of the service, and can only be jus- 
tified on the law of averages, in which 
the loss from one customer must be added 
to the cost of supplying others. It is 
self-evident that the lower the maximum, 
the higher the minimum. 

“The question of public policy is now at- 
tracting more attention onthe, part of, the 
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company management than ever before. 
In many cases the effect.is being felt, and 
I think the public at large is beginning to 
realize, whether they admit it or not, that 
too many burdensome and unjust restric- 
tions can have but one result, viz.: to 
cripple, if not bankrupt, the companies 
affected.” 

The first paper on the programme was 
the report of the Committee on Progress, 
by T. C. Martin, of New York city, chair- 
man. 

The next, entitled “Distribution in 
Suburban Districts,” was read by George 
H. Lukes, of Chicago, Il. 

The discussion on this paper was opened 
by Farley Qsgood, of Newark, N. J., who 
said it is now generally believed that in 
building an entirely new plant sixty cycles 
is the proper frequency for lighting and 
power purposes, and where street railway 
work is a combined feature, recent im- 
provements in rotary converters, driven 
by sixty-cycle current, indicate that they 
can be used with safety, but even in a 
new proposition a very heavy railway load- 
factor might warrant twenty-five-cycle 
equipment, assuming, of course, that the 
power for the car motors is to be direct 
current. 

The three-wire, three-phase system is 
without question the most advantageous, 
all things considered, for transmission 
purposes, but our experience leads us to 
believe that it is not necessary to place 
the phase wires in triangular formation 
for voltages of 13,000 or lower, and the 
ability to place the wires in a single plane 
is most economical from a construction 
standpoint and is invariably a great help 
at points requiring special construction, 
such as at railroad crossings, foreign line 
crossings, bad turns and through dense 
trees. 

Three-phase transformers for substa- 
tion work are, of course, economical, but 
if they become defective the entire capac- 
ity is lost, whereas if single-phase trans- 
formers are used it is unlikely in time of 
trouble that more than one will be in- 
jured and the remaining two may be so 
connected that two-thirds the capacity of 
the original bank may be obtained. 

IIe did not agree with Mr. Lukes that 
a pipe driven in the ground makes a sat- 
isfactory ground for secondary or any 
other kind of grounding, for a series of 
tests seem to indicate that even a copper 
plate, surrounded by charcoal, buried in 
the ground often fails to fulfil its require- 
ments, and he feels that the only method 
that can be used with security is the 
grounding to water pipes in service, pref- 
erably the mains or service pipes near the 
mains. This immediately brings up the 
question as to what to do in ease the lo- 
cality affords no such facilities, and that 
in turn brings up the question as to 
whether or not the other tvpes of grounds 
are worth while making at all. 

Personally, he feels that it is better to 
go to considerable expense, if necessary, 
running overhead ground wires for sev- 
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eral sections, to reach the water-pipe 
ground, rather than accept any other, but 
in localities where this is impossible noth- 
ing less than the most carefully made 
copper plate grounds should be approved. 

A hard-and-fast rule of obtaining clear 
and proper right-of-way permits obtained 
on forms duly authorized by the legal de- 
partment of the respective companies, can 
not be too rigidly enforced, for, in after 
vears, it may be most difficult to explain 
vour rights to abutting property owners 
who have a clear legal right to oblige you 
to remove all wires from the poles other 
than those wires used for city purposes. 

Peter Junkersfeld, Chicago, Ill., said 
that conditions in suburban districts are 
somewhat different from those in large 
cities or in the moderate-sized towns, for 
the reason that in the suburban districts 
most of the residents are property owners 
themselves, and they are naturally some- 
what fastidious as to the pole lines in thetr 
vicinity. Apparent duplication of invest- 
ment, in running lines through alleyways, 
is very often well warranted, rather than 
to be forced into underground construc- 
tion at four or five times the investment. 
It is well to be very careful in the street 
lines not to get them loaded up so heavily 
as to be forced by ordinance requirements 
tò do something, which, by a little fore- 
sight, such as transferring most of the 
wires to the alleys ahead of time, will 
postpone the necessity of moving to under- 
ground construction. 

H. B. Gear, Chicago, IN., agreed with 
Mr. Osgood that the water-pipe system 
should be used for the grounding of sec- 
ondaries wherever it is available, but the 
places where the water-pipe system is 
available are so few, in Chicago practice 
at least, that it is absolutely necessary to 
provide other means for getting a ground. 
After several years’ trial it was found 
that the galvanized pipes were fully as 
good as copper plates, the galvanized pipe 
being a far cheaper piece of apparatus to 
install, being merely driven into the 
ground alongside of the pole and installed 
at the time the transformer was hung, 
and this has been continued in use for six 
or eight years in Chicago with reasonably 
good success. He believes it is advisable 
to install two grounds on any overhead 
secondary, for the reason that the ground 
wire, as-it must be installed on the side 
of the pole, is liable to become accident- 
ally broken or cut. 

The entire load (between 500 and 600 
kilowatts) in South Chicago, which is 
thirteen miles from the centre of the city, 
and some seven miles from the nearest 
sixty-evele frequency-changer station, is 
carried over a four-wire, three-phase line, 
regulated from the frequency-changer 
station above referred to, no attendant 
being kept at the South Chicago end of 
the line, the building being provided only 
for the housing of transformers and as 
headquarters for the troublemen. The 
same thing is done in another locality, 
known as Fernwood, further west, the 
load being not so great, but the method 
of handling being exactly alike. These 
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two substations are tied together, by emer- 


gency tie lines, four-wire, which serve as 


reserve for both substations. The regula- 
tion secured in these cireuits by this 
means is as good as from the 2,500-volt, 
four-wire feeders direct from the substa- 
tion, and it is due to the fact that the 
four-wire feeder is available for carrying 
the unbalanced load, if the loads are un- 
balanced. The lighter phase may run as 
light as 100 kilowatts on certain nights 
in the week and a heavier phase as high 
as 200 kilowatts, and still the regulation 
is as good on those nights as when the 
loads are more nearly balanced. One car- 
ries the load up from 250 kilowatts on 
one phase and fifty on the other, due to 
geographic location of the load. 

Professor C. P. Steinmetz said that in 
high-potential transmission lines the 
safety and maintenance of: the whole sys- 
tem depends upon the manner in which 
the grounding is done. Proper precau- 
tions must be taken to guard against 
lightning, and that can be done, at least 
somewhat, by a properly grounded over- 
head wire. ; | 

The question whether to use a single 
three-phase transformer or three single 
phase transformers is occasionally and at 
present unfortunately solved by the oper- 
ating engineer using two single-phase 
transformers in what is called the open- 
delta, on two sides of the three-phase tri- 
angle, transforming the three phases by 
the combination of the two. He desired 
expressly to caution operating men against 
this connection, which is satisfactory for 
transforming down from 2,000 volts. 
three-phase, to a small motor, but when- 
ever higher voltages have to be dealt with 
it is most dangerous and is most liable 
to high-voltage disturbances of mysteri- 
ous origin, through which the connecting 
is statically unbalanced. In the last year 
he had heard of more trouble from the 
use of two transformers in a three-phase 
system than from all other causes com- 
bined. 

H. M. Edwards, New York, N. Y, 
stated that in some of the negotiations 
with the Publice Service Commission of 
the state of New York the question had 
been raised: “At what point does a line 
become a high-tension line?” 


Dr. Steinmetz suggested that the natu- 
ral dividing line would be voltages above 
those voltages to which standard light- 
ning transformers can be connected, 
which have a primary energy of 2,200 to 
2,500 volts, and since it can be operated 
in four-wire primary distribution, jt 
brings the voltage up to something like 
4,500 volts between the line. That would 
be considered as the maximum voltage in 
any threé-phase circuit from which you 


‘can directly feed the customers’ lighting 


transformers, 

Dr. Steinmetz believed it should be 
stated expressly that high-tension line is 
a 5,000-volt, constant-potential line, leav- 
Ing are-eircuits out altogether. Thev are 
limited -power Jcircuits, which have no 
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voltage of their own, except the maximum 
voltage, because the voltage inthe are 
circuit may vary with the load, and it has 
always been the custom to consider arc 
circuits on the same voltage limitations. 


It was moved that a committee be ap- 


pointed by the chair to go over the Un- . 


derwriters’ rules and report at a later 
meeting for action. 

The paper entitled “Tape,” by Paul 
Liipke, Trenton, N. J., was read by T. C. 
Martin. 

There was no discussion on this paper, 
and the report of the Committee on 
Grounding Secondaries was presented by 
W. H. Blood, Jr., of Boston, chairman. 

At the conclusion of the report Mr. 
Blood said that the Underwriters have 
been criticized by the public press for 
their inactivity in this matter, with the 
slowness with which they have taken any 
action. The attitude of the Underwriters 


is best expressed by three short sentences ` 


publicly printed by C. M. Goddard, secre- 
tary of the Underwriters’ association, as 
follows: 


“First—The only means which under- 
writers have of enforcing a mandatory 
rule is by inflicting the penalty of ad- 
vanced rates. 

“Second—The underwriters have no 
moral right to advance a rate unless they 
can show an increased fire hazard. 

“Third—Therefore, before making 
Rule 13A mandatory, it is necessary that 
the underwriters should be convinced that 
grounding required by that rule reduces 
the hazard, not simply that it does not in- 
crease the hazard, otherwise the under- 
writers have no moral right to inflict their 
penalty of advance in rate.” 


SECOND SESSION—TUESDAY AFTERNOON. 


The report of the Committee on Or- 
ganization Possibilities was read by Henry 
L. Doherty, New York city, chairman. 

Mr. Doherty analyzed the present con- 
ditions of the electrical industry and the 
correlated influence of such an organiza- 
tion as the National Electric Light Asso- 
ciation. He also analyzed the various ar- 
ticles of the association’s constitution, 
and indicated where these might be 
changed to more properly carry out the 
functions necessitated by the changes in 
business conditions which had come about. 
He made a number of recommendations, 
suggesting changes in the classification of 
the members and the rewording of certain 
articles of the constitution. 

After a brief discussion it was decided 
to appoint a committee of five to con- 
sider the suggestions presented by Mr. 
Doherty and report later. The discussion 
on the report of the Committee on 
Grounding of Secondaries, read at the 
morning session, was then taken up. 

_H. B. Gear, Chicago, said that if the 
limit is placed at 150 volts, this would pre- 
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vent grounding of any secondary of a 220- 


volt power consumer, which were too nu- 


merous in a general distributing system to 
be left out of any system of protection 
which may be devised. In order to protect 
220-volt power systems under this recom- 
mendation, it would be necessary to have 
the secondaries connected in star, as that 
would be the only arrangement by which 
a potential of 150 volts to ground could 
be secured. That is not practicable where 
220-volt motors are used, as the ratios of 
standard transformers do not give the 
right voltages. 

It also seemed to him that the limit on 
No. 4 ground wire, being smallest size 
which may be used, is one size too large. 
No. 6 ground wire has a low enough resist- 
ance to take care of any current which 
will flow through it through the ground 
connection, and the resistance of twenty- 
five feet or thirty feet of ground wire 
going down the pole is a mere fraction of 
the resistance of the ground connection 
itself. If the committee put this in on 
account of mechanical strength, it seemed 
to him that No. 6 wire has ample strength 
if it is properly protected by means of 
molding or some similar protection. 

Mr. Blood in replying to Mr. Gear said 
that the committee had very carefully 
considered the matter of the limitation of 
the voltage, receiving something like 150 
letters in reply to this question, and it is 
their belief that with 200 volts death is 
liable to follow when a person gets in a 
position to get that voltage through his 
body. The lighting circuits are all, with 
three exceptions, below that voltage. The 


capacity in this rule protects all but one 


large city and all but two small cities in 
the country. If you ground up to 150 
volts a large majority of the cases are 
protected. 

In regard to the change from No. 6 
to No. 4 wire, we find the greatest trouble 
with the grounds put in up to the present 
day through the small boy with the axe. 
Thev have chopped the wooden molding 
and chopped the wire. Teams also have 
run into the wires and cut them off, and 
No. 4 is much stronger mechanically 
and safer, and is therefore recommended. 
Ife moved the adoption of the following 
resolution, which was carried unanimous- 
ly: 
~ “Resolved, That it is the sense of this 
meeting that it is desirable to have in- 
serted in the National Electrical Code a 
rule making mandatory the grounding of 
alternating-current secondary circuits up 
to and including 150 volts, and a pro- 
vision making prohibitory the grounding 
of secondary alternating-current circuits 
carrying in excess of 150 volts.” 

The next paper, on “Power Develop- 
ment in Small Stations,” by Charles Rob- 
bins and J. R. Bibbins, of Pittsburg, Pa., 
was read by Mr. Robbins. 


Harold Almert, Wichita, Kan., said he 
had found it of advantage in a number 
of places to have a few motors to take out 
and put on and try to find out what the 
actual load is. He finds that the average 
prospective consumer has very little idea 
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of what his business amounts to, haw. 
much power he requires.’ It is an advan-- 
tage to go out and make actual tests, not 
only for the period of a day or week, but 
even longer, with the necessary instru- 
ments to find out what the actual load 
conditions are, and knowing these it is 
often desirable to make concessions on the 
first cost of apparatus to the consumer ; 
in other words, if he has a high load- 
factor allow him a certain amount on the 
first cost of the apparatus. If he has a 
load-factor of from seventy-six to 100 per 
cent in some cases it may be desirable to 
give him a motor. If it is between fifty- 
one and seventy-five per cent, allow him 
something like seventy-five per cent, and 
so on down, depending on his load-factor. 
He does this and considers it is a very 
good investment. 

The paper entitled “The Small Station 
and Its Economical Operation,” by J. C. 
Whittlesey and Paul Spencer, of Philadel- 
phia, was read by Mr. Whittlesey. 

C. A. Howlett, Chicago, described a 
small plant located in a town having a 
population of 400. There is a day circuit, 
a few fan motors in the summer-time and 
a motor for a local paper, and power is 
furnished to a brickyard. A seventy-five- 
kilowatt generator is about half loaded, or 
possibly seventy-five per cent loaded, at 
the peak. The engine arrangement, how- 
ever, is entirely out of the ordinary. It 
was installed four years ago and has 
worked ever since. There are two engines, 
the principal engine, used at the peak of 
the load, is a four-valve Corliss engine 
and the other engine is a simple high- 
speed engine in the neighborhood of sixty 
horse-power. The generator has a friction 
clutch at each end of the shaft, and when 
the load is light during the day it is 
shifted on to the small engine and as the 
peak comes on it is shifted on to the large 
engine. 

The paper entitled “The Future of the 
Question Box” was presented by Alexan- 
der A. Campbell, editor, New London, Ct. 

F. L. Dame moved that the recom- 
mendations made by Mr. Campbell be re- 
ferred to the incoming administration 
with power to act, which was so ordered. 

The report of the Committee on Uni- 
form Accounting was presented by H. M. 
Edwards, New York, N. Y., chairman. 

J. B. McCall, Philadelphia, Pa., pre- 
sented the following resolution: 

“Resolved, That the association adopt 
the classification of expense and income 
account as proposed by the Committee on 
Uniform Accounting, as the association 
standard.” After considerable discussion 
this was adopted. 

The president announced the com- 
mittee on Mr. Doherty’s paper on organ- 
ization possibilities as follows: W. W. 
Freeman, chairman; F. M. Tait, L. A. 
Ferguson, W. H. Blood, Jr., and Arthur 
Williams. 


The committee with reference to \the 
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question of high voltage authorized earlier 
` in the day was announced as follows: Paul 
Spencer, G. H. Lukes, Dr. Charles P. 
Steinmetz, Ernest H. Davis and I. E. 
Moultrop. 

A set of resolutions by Dr. A. E. Ken- 
nelly, secretary of a joint committee of 
the subcommittee of the American Insti- 
tute of Electrical Engineers, American 
Gas Institute, and the Illuminating Engi- 
neering Society on the question of the 
adoption of an international standard 
candle unit, was read as follows: 


“WITEREAS, a joint committee, composed 
of subeommittees of the American Insti- 
tute of Electrical Engineers, American Gas 
Institute, and the Iluminating Engineer- 
Ing Society have prepared resolutions fa- 
voring the determination of a common 
unit of candle-power for the United 
States, and with the expectation of ulti- 
mately obtaining an international agree- 
ment upon a common unit of luminous 
intensity to be used throughout the world, 
and 

“WHEREAS, such committee recommends 
that during the interval required for the 
consummation of international action, a 
common candle unit be used, which shall 
be two per cent less than that now main- 
tained at the Washington Bureau of 
Standards, 

“Resolved, That this association hereby 
approves the recommendation of the said 
Joint committee, and 

“Further resolved, That the secretary 
be instructed to address a letter to the 
director of the Bureau of Standards, at 
Washington, D. C., enclosing a copy of 
these resolutions and requesting that the 
Bureau of Standards maintain as its work- 
ing candle unit from this time on until 
definite international action shall have 
been taken, a common unit two per cent 
lower than that which it is maintaining at 
the present time. 

“Further resolved, That the secretary 
be instructed to address to such similar 
foreign societies as may be interested, a 
statement of the movement in the United 
States toward a common international 
candle unit (enclosing a copy of these 
resolutions), and requesting the co-opera- 
tion of such foreign societies in advanc- 
ing the movement.” 

A motion to concur in the action of the 
joint committee was carried. 

The Committee on the President’s Ad- 
dress was named as follows: Henry L. 


Doherty, Joseph B. McCall, Percy Ingalls. 


THIRD SESSION—WEDNESDAY MORNING. 

The first paper, on “Some Observations 
on Photometric Precision,” by Professor 
A. E. Kennelly and S. E. Whiting, of 
Harvard University, was read, owing to 
the inability of Dr. Kennelly to be pres- 
ent, by Preston S. Millar, of the Elec- 
trical Testing Laboratories, of New York. 

This paper gives a very lengthy tabula- 
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tion and commentary upon the measure- 
ments made by several observers to deter- 
mine the precision of four different types 
of photometer for one homochrome, and 
also for one heterochrome, pair of lumi- 
nous intensities compared. For the 
homochrome tests two unfrosted 120-volt, 
sixteen-candle-power, oval-anchored, non- 
graphitic, carbon-filament new incandes- 
cent lamps were selected. For the hetero- 
chrome comparison a_thirty-two-candle- 
power, unfrosted, non-graphitic carbon 
lamp, consuming nearly 4.5 watts per 
mean horizontal candle, and a new un- 
frosted, 112-volt, fortv-watt G. E. tan- 
talum lamp operating at 120.2 volts, with 
a mean horizontal intensity of 32.26 can- 
dle-power, were used. Four photometer 
carriages or sliding optical boxes were 
used in the different tests. No. 1 was 
an ordinary Bunsen grease-spot carriage ; 
No. 2, a Lummer-Brodhun “concentric” 
dise-spot carriage; No. 3, a Lummer- 
Brodhun parallel half-dise “equality” 
carriage, and No. 4, a Lummer-Brodhun 
“contrast” carriage. In each test there 
were three observers—a photometric bal- 
ancer, a voltage controller, and a recorder. 
So far as may be judged from the records 
made by these particular observers, the 
grease-spot photometer is much inferior 
to the contrast photometer in homochrome 
comparisons. The concentric instrument 
is also somewhat inferior to the equality 
instrument. The equality instrument is 
slightly inferior in precision to the con- 
trast instrument. Considering the homo- 
chrome tests, it appears that all of the 
observers found the order of precision to 
be one contrast, two equality, three con- 
eentric and four grease spot. In the 
heterochrome tests the order of precision 
was different with the different. observers. 
One preferred the equality, one the con- 
centric, and two the contrast photometer. 
The average ratio of precision with the 
preferred photometer in the homochrome 
tests to that in the heterochrome tests is 
2.59. In other words, the probable error 
of a single balance in the heterochrome 
tests, using the preferred form of photom- 
eter, was 2.59 times greater than in the 
homochrome tests with the contrast pho- 
tometer. The paper analvzes the prob- 
abilities of error and gives an algebraic 
method of determining the probable error 
of a photometric measure. 

Mr. Klumpp said that readings by inex- 
perienced photometrists with a Bunsen 
grease-spot dise will probably be more in 
error than those with a contrast photom- 
eter. but with an experienced operation he 
believed that the observations can be made 
and are just as accurate as with a con- 
trast photometer. 

Mr. Millar said he was in accord with 
Mr. Klumpp in what he said regarding 
the accuracy of photometrists. In his 
opinion, the errors obtained in the test 
deseribed were larger than might be con- 
sidered typical. 

The next paper, entitled “Low-Pressure 
Steam Turbines,’ was read by John W. 


Kirkland, Schenectady, N. Y. 
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The low-pressure turbine affords a 
means of increasing the capacity of exist- 
ing central stations that are equippal 
with reciprocating engines, at the same 
time reducing coal consumption. Fur- 
thermore, the increased capacity will be 
in every case secured at a less capital cost 
than by installing additional high-pres- 
ure generating apparatus. The steam tur- 
bine is especially efficient when worked in 
the low-pressure range. The combination 
of a high-pressure engine exhausting fint 
into a suitably proportioned turbine, and 
the latter exhausting into a condenser, 
affords as efficient a means of utilizing 
the variable energy of steam as can be de 
signed. A curve is given illustrating the 
effect of a low-pressure turbine upon en- 
gine economy, this curve representing the 
results of a number of carefully performed 
tests on a twenty-two-inch and forty- 
four-inch by  forty-two-inch engine. 
The engine, which is coupled to a 
1,290-kilowatt generator, has a water 
rate cf thirty-two pounds per kilowatt- 
hour at full load, non-condensing, and a 
rate slightly less than twenty-three pounds 
when run condensing, with twenty-eight- 
inch vacuum. At full load—1,200 kilo 
watts—non-condensing, this engine dis 
charged about 34,400 pounds of steam 
per hour. Steam of this amount, due al- 
lowance being made for moisture, 18 capa- 
ble of developing in a well-designed low- 
pressure turbine 1,000 kilowatts. At full 
load on: the engine, therefore, the low- 
pressure turbine gives a gain of eighty- 
three per cent. The engine and turbine 
have together a net rate of sixteen pounds 
per kilowatt-hour. This is to be com 
pared with a water rate of about twenty- 
three pounds for the engine alone when it 
is run directly on the condenser at 1,20 
kilowatts. Twenty-two hundred kilowatt? 
can thus be secured at a water rate of 
sixteen pounds, as against 1,200 kilo- 
watts at twenty-three pounds. Compar- 
ing the water-rate curve of the engine Tu? 
on the condenser direct with that showin: 
the combined performance of engine p 
low-pressure turbine, it is scen that wil 
the same steam flow as for 1,200 kil- 
watts condensing, an increased output : 
thirty-three and one-third per cent, or 4 
kilowatts, is secured. All of this pow" 
is clear gain. When the engine 1s loadi 
to its maximum capacity non-condensing 
it develops 1,250 kilowatts with a a 
rate of thirty-three and one-third poun: 
The combined capacity of the engine Hy 
turbine will be in this case 2,500 kio 
watts, and the net combined water rate 
seventeen pounds. In other words. wil 
a steam flow about fifty per cent ee 
than that required by the engine ¥ 3 
operating condensing, the comhined e 
gine and turbine would give an increase 
output of 100 per cent. ai 

W. S. Barstow, Portland, Ore.. said > 
condensing apparatus should be cls 
in the expense very carefully, as it as q 
important. A statement was once a 
that a low-pressure turbine would i ' 
find> a field, because in most cases ¥ on 
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it was possible to condense, the station 
was already using condensing engines, 
However, in a large number of cases, 
due to the progress in the art of engi- 
necring, a way has been discovered of con- 
densing which was neglected in the past. 
A rather interesting installation at Ford- 
wick, Va., will illustrate this. It is a 
cement plant, which was making 500,000 
barrels of cement a year, and the enginecrs 
were called on to double the capacity of 
the plant. The power equipment was 
3.000 horse-power in non-condensing Cor- 
liss engines. A little way from the plant 
there was a small stream of water, with 
the banks about twenty-five feet apart, 
with a gravity bottom. It was found that 
the parties who had installed the plant 
had neglected considering the stream for 
condensing purptses on account of its 
mean flow, which was sufficient to con- 
dense about 400 horse-power. Tunnels 
were built from the upper part of the 
stream to the plant, and the lower part 
of the stream to the plant, but instead of 
taking the water from the upper part and 
discharging it into the lower it was taken 
from the lower and discharged into the 
upper, and it flows three-quarters of a 
mile around and acts as a cooling tower 
and cools off the water sufficiently for the 
condensing engine. 

W. L. R. Emmett, Schenectady, N. Y., 
said that the whole point of the low-press- 
ure turbine is that it is better than the 
condensing engine, and its most available 
ficld is that now occupied by the con- 
densing engine. The engine is inefficient 
in the low-pressure ranges, whereas the 
turbine is highly efficient. 

J. R. Bibbins, Pittsburg. Pa., said that 
in connection with rolling mills the gen- 
eral impression is that steam regencrators 
are necessary in order to supply the tur- 
bine with a uniform supply of steam at 
atmospheric pressure, but owing to the 
very wide fluctuations in preparing some 
of these mill plants it is found that the 
steam regenerator can be done away with, 
simply allowing more live steam to feed 
into the turbines by means of reducing 
valves, 


The report of the Committee on Gas 
Engines was presented by W. C. L. Eglin, 
Philadelphia, chairman. - 


This committee has gathered a large 
number of data, much of which it has 
condensed, so as to put it in available 
form for the use of its members. Mr. 
Klumpp has given special attention to the 
gas side of the question and prepared data 
which are published in the report for the 
first time. A great part of the report 
contains detailed descriptions of a large 
number of gas engines and accessory ap- 
paratus. Although it is somewhat large, 
the committee feels that it has not covered 
the ground at all, and suggests that the 
work be continued during the coming 
year. | 

Charles F. Lucke, New York, N. Y., 
said that the gas engine is a reliable 
and a money-making proposition when 
put in the right place. He suggested that 
the paper be presented to the gas-power 
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section of the American Society of Me- 
chanical Engineers which has been re- 
cently organized for just such questions 
as this. He called attention to the fact 
that one may become a member of the 
gas-power section without qualifying for 
membership in the society as a whole, by 
reason of the ruling of the council which 
permitted the creation of a new grade 
known as “affiliate.” 

The gas engine is not universal in its 
application, but is limited precisely the 
same as every other picce of apparatus 
by the fact that it can earn money 
in some particular case under some par- 
ticular conditions, and can not earn money 
under other conditions. He wished to call 
attention particularly to the point that the 
gas-engine installation does not varv in its 
efficiency with size in anything like the 
proportion that a steam installation does, 
In the large central station of say 20,000 
kilowatts and up, he doubted very much 
whether a gastpower station would produce 
power at a lower cost than the steam sta- 
tion. He had not the slightest doubt of 
the ability of the gas-engine plant in small 
units to make money in the cost of power 
over anvthing in existence. 

D. P. Davies, Milwaukee, Wis., dis- 
cussed the matter of stratification method 
of regulation. On the leaner gases this 
is the method most used in Europe. and 
has been found highly advantageous there, 
where the mixture remains unchanged. 
Ife carried on some experiments a short 
time ago on an engine using producer gas, 
and the regulation of that engine was 
first-class where the mixture was constant 
during the entire change of load, but at 
the light load he found that the engine 
tended to miss-fire. By slightly chang- 
ing that, and increasing the air at the 
lighter loads, so that the compression was 
increased, the miss-fire stopped. 

It is always going to be a question with 
large gas engines whether a mixture, 
highly compressed, that is of a Jeaner 
quality, will explode easier than one where 
the quality is kept constant, and when we 
consider that a large gas engine, of 3,000 
horse-power, running at, say, friction 
load, with the mean effective pressure in 
the cylinder, each about ten pounds, 
counting that the engine has eight evlin- 
ders, it seems almost impossible with anv 
method to secure constant ignition in all 
cases, 

He thought it would be of interest. to 
the convention to know that the Allis- 
Chalmers Company had a gas engine run- 
ning on an interurban service, the only 
engine installed in the power-house, and 
that this engine was started last October 
and has run from that time until now 
with only about two hours’ shutdown, the 
engine operating twenty-one hours per 
day and furnishing current for a line of 
interurban cars. 

The report of the Committee on Meters 
was presented by L. A. Ferguson, Chi- 
cago, chairman. 

The report first takes up the effects of 
external fielde. While it has been recog- 
nized for some time that the registration 
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of meters is influenced by surrounding 
magnetic fields, it is doubtful if the ex- 
tent of the inaccuracies that may result 
from this cause has been realized by any 
of the companies. As an instance it may 
he cited from the tests on a certain type 
of direct-curent meter that a bus-bar car- 
rving 60 amperes, at a distance of twelve 
inches from the meter. was found to affect 
its accuracy at one-tenth load over fifty 
per cent, the direction of the current in 
the bus-bar determining whether the me- 
ter was this percentage fast or slow. The 
error is largely dependent upon the posi- 
tion of the bus-bar with relation to the 
meter, as the same current with the bus- 
bar only two inches from the meter in 
another direction had no appreciable ef- 
fect on its accuracy. In actual practice 
a case is reported of a 600-ampere direct- 
current meter in perfect condition, which 
would not register on a load of eighty am- 
peres on account of the opposing field 
from an adjacent conductor. Meters may 
he influenced by their own wiring if the 
service or load wires are brought around 
the meter. Meters are also somewhat af- 
fected by their proximity to each other. 
To be free from this effect meters should 
he installed with about fifteen inches be- 
tween centres. While the instances cited 
are from = direct-current meters, some 
makes of alternating-current meters are 
nearly as much affected by external fields 
as are the direct-current meters. An im- 
provement in the manufacture of dia- 
mond cup jewels has been made whereby 
the “erinkles” which were formerly evi- 
dent in some jewels are now taken out, 
leaving a perfectly smooth exp. The watt- 
demand indicator for alternating-current 
is still partly a thing of the future as far 
as general commercial use is concerned, 
The General Electric Company has re- 
cently placed on the market a maximum- 
walt indicator designed to operate on 
single, two or three-phase circuits. This 
is a self-contained instrument, but in ad- 
dition to which the ordinary wattmeter 
must be used to register the kilowatt-hour 
output. During the past year the Chicago 
printing attachment for meters has been 
developed, and a number are giving very 
satisfactory service. These attachments 
an be applied to any integrating watt- 
meter, and automatically print in plain 
figures the reading of the meter on a one- 
and-one-half-inch paper at anv interval 
of time desired. Another Jate develop- 
ment is the Merz demand indicator, which 
depends on the principle of causing, the 
wattmeter measuring the consumption to 
turn for a fixed length of time a special 
counting mechanism. At the end of the 
time the special train is released. and the 
registration on it started over again, while 
a non-returnable hand preserves the maxi- 
mum registration. The report recites sev- 
eral points on the value of records of 
graphic recording wattmeters in enabling 
electric light companies to bill their cus. 
tomers on an equitable basis. Meters 
have, to an especial degree, during the last 
vear heen the object of legislationand the 
tendency of this legislation is all thectime 
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‘more ‘restrictive. The committee urges 
very strongly the great importance of 
thorough and vigorous attention on the 
part of every company to the entire sub- 
ject of metering. The committee further 
believes that the association should take 
up at once the matter of meter-regulat- 
ing ordinances, which might serve as a 
basis for member companies, to the end 
that such ordinances, when and where en- 
acted, be uniformly just and equitable to 
the consumer and to the company. 

George A. Sawin, Newark, N. J. 
thought that the figures given for errors 
in the report on the effect of external 
fields are the maximum figures that will 
be likely obtained. 

He was glad to see it mentioned that 
external fields can affect alternating-cur- 
rent meters, because it has rather been 
taken for granted that external fields will 
not affect alternating-current meters. 

Alex Dow urged the importance of test- 
ing meters in position. The fact that the 
meter was right in the shop, the factory 
or the storehouse desk before it went out 
does not prove it is right after it is set 
up and running. 

George E. Crosby, Boston, Mass., agreed 
that the testing of meters in position is 
a very good thing, but it has been found 
that a meter tested in position at a certain 
temperature will give certain results, and 
according to the state requirements that 
meters should remain within a certain 
percentage of error above and below zero. 
If the meter happens to be installed in 
a barn or some other locality where the 
temperature is low, the error may vary 
as much as three per cent, or even above 
five per cent. It was found necessary to 
consult with the state tester, and in cer- 
tain cases where the test does not agree, 
or is so far apart to bring it outside of 
the state law, temperature corrections will 
he made, the meter in each case being 
left in its regular working position. 


ACCOUNTANTS PARALLEL SESSION— 
WEDNESDAY MORNING. 


While the regular session was in order 
on Wednesday morning, a parallel session 
was held in the banquet hall on the sixth 
floor, where the accountants and such 
other members as were interested in the 
subject of accounts gathered to listen to 
H. M. Edwards, chairman of the Com- 
mittee on Uniform Accounting, in the 
presentation of the report of the com- 
mittee. 

President Farrand opened the meeting, 
and Mr. Edwards abstracted a paper by 
Professor Adams, of the Interstate Com- 
merce Commission, which presented the 
reasons advanced by the governmental au- 
thorities in asking for a universal system 
of accounts as affecting steam railroad 
properties. One of the main reasons was 
shown to be the placing of responsibility 
on one person in a corporation as to the 
propriety of all the entries in the books. 
The paper also reviewed at some length 
the inauguration of corporate bodies, and 
their subjection to the imposition of Fed- 
eral and state laws. The matter was thor- 
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oughly discussed by a number of those 


‘present, a great deal of information on 


the subject being given by Thomas N. 
McCarter, president of the Public Service 
Corporation of New Jersey. 

The matter of depreciation was dis- 
cussed, and it was the consensus of opin- 
ion that the tentative scheme for the 
classification of income and expenses, as 
prepared by the New York Public Service 
Commission of the Second District, would 
create a great deal of unnecessary expense. 


FOURTH SESSION—-WEDNESDAY EVENING. 

President Farrand called the meeting 
to order at 8.20 o’clock, and the paper 
entitled “Series Incandescent Systems 
with Tungsten Lamps,” by P. D. Wag- 
oner, Schenectady, N. Y., being presented 
by M. O. Troy. 

V. R. Lansingh, New York, N. Y., 
called attention to the matter of horizontal 
distribution. With the orđinary incan- 
descent lamp as much light is thrown into 
the vacant lots along the street or against 
the house as is thrown across the strect, 
or up and down. If, in suburban dis- 
tricts, as is ordinarily the case, there arc 
trees between each lamp post, it is found 
that a large percentage of the light is 
thrown into these trees and against the 
house where it is not desired. If it is 
desired to perfect distribution still more 
by an ordinary reflector and throw the 
light below the horizontal, we must also 
take into account the horizontal distribu- 
tion. It is desirable in such cases to 
throw the light not directly across the 
street, but at a small angle from the curb 
line, about thirty degrees, so that if the 
lights are staggered on both sides of the 
street the illumination will be nearlv 
uniform if the maximum light, about 
twice the rated candle-power of the 
lamp, is thrown at about that angle. 
About the rated candle-power of the 
lamp can be thrown directly across the 
street,- but not over one-half the rated 
candle-power is necessary to properly light 
the sidewalks and houses. This is being 
actually done to-day in the city of Wash- 
ington. 

The mecting then adjourned to execu- 
tive session. 

At the executive session the report of 
the secretary and treasurer was presented 
as the first business, which showed that 
the financial transactions for the year 
1907 were as follows: Receipts, $31,- 
254.19; expenses, $23,895.14; balance, 
$7,359.05. 

The report of the insurance expert, 
W. H. Blood, Jr., Boston, chairman, was 
presented. 


Mr. Blood reported that a great deal of 
good work had been accomplished during 
the year in bringing about a better feel- 
ing between the Underwriters and the as- 
sociation. It was thought, however, that 
some of the rules promulgated by the Un- 
derwriters in the interest of safety from 
fire are perhaps unnecessary and tend to 
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decrease the use and militate against the 
popularity of electricity. These rules 
needed modification. A committee con- 
sisting of Mr. Blood, three representatives 
of the Underwriters and one representa- 
tive of the National Electrical Contract- 
ors’s Association, is now engaged in rear- 
ranging the entire National Electrical 
Code. 

The report of the Committee on Public 
Policy, Arthur Williams, New York city, 
chairman, was presented by Samuel In- 
sull, Chicago. 

The more important work undertaken 
by the committee during the year consists 
of a comparative codification and analysis 
of the three public service statutes of 
those states now having public service 
commissions, namely, Massachusetts, New 
York and Wisconsin. This has been done 
under the direction of the secretary of the 
committee, W. H. Gardiner, whose report 
to the committee was presented to the 
convention as a supplement to the main 
report. The present attitude of the com- 
missions seems more favorable to the cor- 
porations, in that, while a closer regula- 
tion will probably come about, this 
regulation will be based on a more equit- 
able understanding of the rights of prop- 
erty. 

There was quite a lengthy discussion 
on the report of the Committee on Public 
Policy, participated in by Thomas N. 
McCarter, Newark, N. J.; H. L. Doherty, 
New York; Alex Dow, Detroit, and Sam- 
uel Insull, Chicago. 

On motion, the report of the Committee 
on Public Policy was received. 

The paper on “The Status and Com- 
mercial Possibilities of High-Effiviency 
Lamps” was read by the author, W. W. 
Freeman, Brooklyn, N. Y. 

This paper sketches briefly the develop- 
ment of the newer forms of the Gem, tan- 
talum and tungsten lamps, giving the rat- 
ings and sizes in which they are made at 
present. The author considers that the 
policy which central stations should adopt 
should be to encourage every improve- 
ment and offer these improvements to the 
public upon reasonable terms at the earli- 
est moment practicable. The first reliable 
information concerning lamp develop- 
ments should reach the consumers through 
the lighting companies. Tungsten or even 
tantalum lamps can not be thought of for 
free renewals because of their high cot. 
This will tend to retard the substitunon 
of these high-efficiency lamps for the less 
efficient lamps, especially where sixteen- 
candle-power and smaller units are now 
used. For many classes of lighting the 
new lamps would be entirely unsuitable, 
In new work, however, where the winn? 
can be arranged especially for the new 
units, they can be used at once to g% 
advantage, and in competition with th 
large gas units they should prove ver 
effective. Thus, without failing to met 
the normal requirements of present T 
tomers, lighting companies should be able 
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to. make immediate and very successful 
use of the new lamps in obtaining new 
business that has hitherto been most dif- 
ficult to secure. Mr. Freeman does not 
share the fear of some central station 
operators that the demand for tungsten 
lamps from present customers may equal 
or exceed the present possible supply, 
making the first effect of their introduc- 
tion a loss of revenue without compensat- 
ing gains. ‘There are hundreds of stores 
in every city, the tenants of which are now 
using electricity sparingly in conjunction 
with gas, where all the lighting business 
can be secured with tungsten lamps, with- 
out increasing the investment of the light- 


ing company on account of services al- ' 


ready installed. Possibly, however, the 
most inviting field for immediate exploita- 
tion of the large tungsten units is in com- 
petition with the hundreds of thousands 
of gas arc lamps now in use, and which 
type of lamp, in the opinion of the author, 
can be rendered practically obsolete 
through intelligent and aggressive cam- 
paigning with tungsten lamps. The paper 
shows the form of high-efficiency lamp 
notice used by the Brooklyn Edison Com- 
pany. This was published in a recent is- 
sue of the ELECTRICAL Review. The final 
part of the paper 1s a compendium on in- 
candescent lamp practice made up of 
opinions of member companies as to the 
value of the high-efficiency lamps. The 
consensus of opinion seems to be that the 
high-efficiency lamps will, in the end, 
prove very beneficial to the customer and 
the central station alike. 

The following were elected as the nomi- 
nating committee, to nominate officers 


and the executive committee for the en- 


suing year: N. F. Brady, J. B. McCall, 


E. H. Davis, C. R. Huntley and P. T. 
Glidden. 

FIFTH SESSION—THURSDAY MORNING. 

President Farrand called the mecting 
to order at 10.10 o’clock. Immediately 
upon convening, Charles R. Huntley, Buf- 
falo, N. Y., moved the adjournment of 
the session as a mark of respect to the 
memory of C. R. P. Holmes, purchasing 
agent of the Commonwealth Edison Com- 
pany, who had met his death, the evening 
before, on his way to his home from the 
convention. The meeting then adjourned. 
SIXTH SESSION—THURSDAY AFTERNOON. 

President Farrand called the meeting to 
order at 1.35 o’clock. The discussion of 
the paper by W. W. Freeman, “The Status 
and Commercial Possibilities of High- 
Efficiency Lamps,” was then taken up. 

M. S. Seelman, Jr., Brooklyn, N. Y., 
presented to the convention a brief ac- 
count of the experience of the Brooklyn 
Edison Company. 

The regular order of business for the 
day, the Commercial Programme, was 
then taken up. President Farrand intro- 
duced Henry L. Doherty, past-president 
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of the association, who was to preside. - 


Mr. Doherty then introduced L. A. Fer- 
guson, who delivered the address on “Re- 
lationship Between the Engineering and 
Commercial Departments.” 

The relation between the engineering 
departments and the commercial or busi- 
ness-getting departments should be as 
close as possible, even to bringing them, if 
necessary, under one head. ‘The plant 
and system, to obtain the lowest costs of 
production, must be efficient and econom- 
ically designed and constructed, and the 
territory covered must be such as to pro- 
duce sufficient income to bring an adequate 
return on the investment. The engineer 
must be of the highest, broadest type. He 
must have other qualifications, among 
them the ability to design the power-house, 
to calculate the sizes of the conducting 
wires and the cables of the distributing 
system. He must have broad, sound judg- 
ment to determine the income value of any 
investment, of any extension or of any 
territory to be supplied. The engineer 
spends the money; the commercial man 
makes it. It takes brains to do either well. 
As the engineer must economically and 
efficiently design and construct the plant 
and system, so likewise must the commer- 
cial man economically and efficiently sell 
the product of the engineer. If the con- 
tract agent or manager of the business- 
getting department be a man trained as 
an engineer, either by education or prac- 
tical experience, he is better able to handle 
the problems that confront him. In urg- 
ing the value of technical training for the 
contract agent or manager it is not meant 
that he should necessarily be an expert in 
higher mathematies or theoretical electric- 
itv, but he should understand the funda- 
mentals of engineering. While the finan- 
cial heads of the various industrial institu- 
tions may not be technically trained men 
in the ordinary acceptation of the term, 
vet the administrative and executive heads 
of the organization who are engaged in 
the daily management of the business and 
responsible for the economical manufac- 
ture and sale of the products of the cor- 
poration are being drawn more and more 
from among the technically trained men. 
The importance of more intimate relation- 
ship between the engineering depart- 
ments and commercial departments, can 
not be too strongly emphasized. Their 
work is so interlaced, and the successful 
accomplishment of it so interdependent, 
that each should aid all it can to educate 
and assist the other. 


The next paper, entitled “Preparation 
for a Campaign,” H. J. Gille, Minneapo- 
lis, editor, was presented. 

The duties of the commercial or sales 
department are primarily to promote the 
sale of the product of the company and 
to bring about closer relations with its 
consumers and the public. To this end 
it is necessary that the company furnish 
good service and that the department have 
the co-operation of every employé in the 
company, especially those coming in con- 
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tact with the public. Every member of 
the organization should be thoroughly 
familiar with the policy of the company, 
with the rates for the various classes of — 
service, with the office organization, with 
the requirements of various classes of 
service, as well as the cost thereof to the 
consumer. The city should be divided 
into districts, the residence districts sep- 
arate from the business districts. The 
district representatives should be aug- 
mented by special men who are specially 
trained along certain lines, such as power 
business, sign and decorative lighting, 
isolated plant engineering, illuminating 
engineering, new buildings and architec- 
ture. The duty of special men should be 
to co-operate with the district representa- 
tives in taking care of business existing 
and prospective where expert advice and 
assistance are necessary. The office forms, 
like the representative’s forms, should be 
complete, and only those that are abso- 
lutely necessary to preserve complete rec- 
ords should be used. It is essential that 
the lighting company have the cO-opera- 
tion of architects, contractors, supply 
houses and fixture dealers, and it should 
be the duty of every representative of the 
company to keep in close touch with them. 
In prosecuting a campaign it has been 
found most profitable for the representa- 
tives to direct their efforts along certain 
lines, For instance, on consecutive weeks 
it is wise to specialize. In order to get 
the co-operation of all the departments, 
as well as to keep the general manager 
informed regarding the work, it is a good 
plan to have meetings at regular inter- 
vals, including the general manager, sec- 
retary, treasurer, superintendents, chief 
engincer, commercial manager, heads of 
departments and one or two representa- 
tives, for the purpose of discussing all 
new business matters, and where sugges- 
tions for improvements in the work of the 
department can be taken up. 

R. M. Searle, Rochester, N, Y., said 
that no company should deceive itself on 
what it costs to get new business. Last 
year his company, the Rochester Railway 
and Light Company, took in $445,000 of 
additional gross earnings at a cost of 
about $60,000. to get it, getting it three 
times as fast as the year previous. His 
company sent out 35,000 return postal 
cards asking for a criticism of its service 
with the result that 1,191 were returned 
with fifty-eight bona fide complaints. 
These were sent out during an agitation 
when matters affecting the company were 
before the Publie Service Commission, 
If the company could have learned pre- 
viously the complaints which these fifty- 
cight customers had to make and these 
complaints could have been remedied it 
would have been more satisfactory. With- 
out doubt one of the best paying invest- 
ments in an office large enough to support 
the expense is a floor manager. This 
company has, perhaps, on its information 
counter 150 to 200 informations asked 
for per day, and out of that number one- 
half of one per cent/are bonafide ¢om- 
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plaints. That number of cofnplaints, 
disseminating dissatisfaction, has the same 
effect that a rotten apple has in a barrel 
of good ones. 

Arthur Williams drew attention to 
some of the figures in Mr. Gilles paper. 
A loss of business ranging from about 
forty per cent to nearly ninety per cent 
would be alarming, and probably unparal- 
leled in any other industry, but we need 
to remember that they include not only 
the real loss of business, but cover the 
amount of business. In New York the 
practice is to report as a disconnection 
any customer who for the time being may 
give up the use of electric current for 
any reason, very largely because he is mov- 
ing from one place to another. While 
the percentage in these are probably in 
the neighborhood of fifty per cent, as 
elsewhere, the actual net loss of business 
is very small indeed, as is shown from 
vear {o year upon most careful examina- 
tion. It is important to make this quali- 
fication upon the records of the associa- 
tion. He did not quite agree with Mr. 
Gille in the opinion that it is not de- 
sirable to secure business along new lines; 
as a matter of fact, he thought that every 
profitable chance to exte nd lines should 
he seized, that every hundred feet of ad- 
ditional line, underground or overhead, 
gives just that much capacity for supply- 
ing new customers. | 

M. S. Seelman, Jr., described an inno- 
vation introduced by the Brooklyn Edi- 
son Company in securing the help of its 
emploved in getting new business. A 
school was organized and notifications 
sent to the employés advising them of the 
opportunity to earn additional remunera- 
tion. The emploves responding met one 
night a week, when they were taught the 
practical requirements for the securing of 
business—the lamp practice of the com- 
pany, details of the company’s contracts, 
methods of figuring out the expense of 
lighting by our installations, ete. This 
avstem has been in force for possibly three 
months, and the remuneration is on this 
basis: On all contracts for new business— 
ho extension business is taken on this 
hasis—fifty per cent of the first full 
month's bill of the customer is given to 
the emplové-solicitor who secures the busi- 
ness, For additional or renewal business, 
fifty per cent of $10, and fen per cent of 
any amount over $10 is given. Tt is too 
early to state that the experiment is an 
unqualified success, Nome complications 
have arisen, and certain modifications are 
required, but in its main essentials it is 
securing certain business for the company 
which would not otherwise be secured, and 
in its principal features a part of the 
plan, at least, will survive. 

C. Osborne, Spokane, Wash.. submit- 
ted a number of blanks comprising a sys- 
tem which he had found of great merit. 
His semiannual report for the period 
ended December 31, 1904, shows that of 
the total expense incurred by this depart- 
ment forty-five per cent was paid for sal- 
aries and bonus, ten per cent for adver- 
tusing, five per cent for miscellaneous 
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expense, twenty-nine per cent for free 
work on signs and eleven per cent for 
free wiring. The cost per call was eighty- 
four cents; cost per order, personal, $8; 
cost per order, all, $5; cost per dollar 
revenue, personal, fifteen cents; cost per 
dollar revenue, gross, ten cents; cost per 
dollar revenue, net, thirteen cents. Per- 
centage of expense to increased net reve- 
mue, fifteen per cent: percentage of orders, 
personal, sixty-two per eent; percentage 
of revenue, personal, seventy-one per cent. 
Number of calls per order, nine. 

A motion by Clare N. Stannard, Den- 
ver, Col., to appoint a committee to con- 
sider the formulating of a uniform sys- 


.tem for representatives and office work 


was carried, 

The paper entitled ©The Contract 
Agent and the Representative”? was pre- 
sented by V. A. Henderson, Memphis, 
Tenn., editor. 


For qualifications, the contract agent 
should have executive abilitv; should be 
possessed of great vigilance and agegress- 
iveness; should know the electrical busi- 
ness thoroughly; should be diplomatic, 
both socially and politically: should be 
able to create a system and outline a 
pohey for securing new business and re- 
taining old business. He should be pos- 
sessed of plenty of enthusiasm and have 
all the qualities of a salesman. The district 
representative may be said to be the deputy 
of the contract agent, with activities lim- 
ited to a certain area, His qualifications 
should be the same as those of the con- 
tract agent, but it is not necessary that 
they be developed to the same extent. 
The special representative should be spe- 
cialized in one certain branch, and qual- 
ified to present propositions of greater 
proportions in the most favorable and 
convincing manner. The sign specialist 
should be an expert in figuring rates, be- 
ing able to determine costs of operation 
from the installation and the number of 
hours burning. The power specialist 
should have the same general qualifica- 
tion of anv other specialist, but more is 
expected of him in the matter of train- 
ing. The most favorable place for the 
woman representative is in the homes, 
developing a demand for domestic elec- 
trical apphances and the additional use 
of lighting devices, as well as creating, bv 
proper attention, a good feeling among 
the housewives toward the company. The 
illuminating engineer should be able to 
determine just what amount of light and 
illumination is the best for every purpose, 
and to so arrange the lighting svstem that 
the best possible results will be obtained 
at the minimum of cost. 

M. E. Turner, Cleveland, Ohio, pre- 
sented a number of excellent additions to 
this paper. 

Charles B. White. Cincinnati, Ohio, 
said that meetings are held at eight 
clock in the morning, endeavoring to 
adjourn at ROT. The men, thirty-five in 
number, make their reports verv rapidly. 
All the information is put on slips which 
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are tabulated for easy entry, so that there 
is no time lost. In addition each week a 
division meeting is held, the work being 
divided into districts, four in number. 
These division meetings are held under 
the direction of the division manager, 
and he touches on the work in his own 
particular district relating to the general 
subject of both gas and electric lighting. 

Harold Almert said that a great many 
complaints that come in on meters are 
not due to meters at all. and we found the 
facts to be such. An illuminating engi- 
neer is employed, not highly trained, but 
schooled in the elementary principles of 
illuminating engineering. It is found 


‘that in seven cases out of ten the 


trouble relates to a poor design of the 
lighting installation or badly located fix- 


tures, and this man can often give help- 
ful suggestions. 


President Farrand called attention to 
the fact that J. Robert Crouse, Cleveland, 
Ohio, had been taken ill with nervous 
prostration, largely due to work done in 
behalf of the association. He dwelt upon 
the great work which Mr. Crouse had 
done for the association and for the Co- 
operative Electric Development Associa- 
lion. 

Arthur Williams spoke very apprecia- 
tively of Mr. Crouse’s work, and moved 
the appointment of a committee to draw 
up suitable resolutions, The chair ap- 
pointed the following committee: Arthur 
Williams, George Williams, Perey In- 
galls. 


Tt was also decided to cable a message 


to John Gilchrist, who was in London, 


acquainting him of the successful and en- 
jovable meeting in progress, 

The paper entitled, “The Display 
Room” was presented by L. D. Mathes, 
Dubuque, Towa, editor. 


No operating company can afford to be 
without some representation of this char- 
acter, Only companies in the largest 
cities can undertake operations of great 
magnitude, but if no more than a space 
RIX by eight feet in a show-window, or the 
front part of the office can be afforded, 
an opportunity of the greatest value is 
lost should the manager neglect to show 
his wares. All authorities agree that the 
most careful consideration should be given 
to the equipment of the display room, 
particularly that the service provided for 
the lighting and power-consuming devices 
he both ample and flexible. with an abund- 
ance of floor and wall plates or other 
connecting devices of the most approved 
type, 

Alex, J. Campbell, New London, Ct.. 
said that the central station manager 
should deal in a certain amount of intro- 
speetion, He should discover whether his 
showroom was really creating a desire to 
use current and appliances more freely. 
He believed there was great danger of 
getting into a rut in feebing satisfied that 
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evervthing was being done to get new 
business. He was strongly disposed to 
discontinue selling appliances. It had 
occurred to him to go to one or two hard- 
ware stores and give them a supply of 
electric appliances that might be sold in 
hardware stores, and do the same thing 
with drug stores, and co-operate with 
them. The electric company will carry 
the stock and fix a price on it which will 
give the stores a profit. ‘They will get all 
the money that is made in the sale of the 
appliances, they will turn over to the 
electric company a figure which will be 
set, which will be practically the net cost, 
and the store will get the difference. 

H. W. Hillman, Grand Rapids, Mich., 
said that the display room impressed him 
with ability to exhibit perhaps to 5,000 
or 6,000 customers, who come to the 
oftice of the company to pay their bills 
monthly, but if towns of 100,000 popula- 
tion could hold electrical shows annually 
it would be another step further and of 
very great benefit to the members of the 
association. 

William Chandler, Sault Ste. Marie, 
said that in connection with a display 
room the first question asked is, “What 
does it cost to use it?” Te has connected 
with the demonstrating room a meter 
that he had specially arranged to show 
upon a dial, ten inches in diameter, 
scaled to one-eighth of a cent, that can he 
connected to any cooking utensil, and the 
ladies in the display room can tell exactly 
to one-eighth of a cent what it is costing 
to produce coffee, baking biscuits or 
making waffles. 

The paper on “Advertising,” Charles 
A. Parker, Detroit, Mich., editor, was pre- 
sented. 


We have reached a time when it may 
be said with absolute truth that the ad- 
vertising and marketing of electricity are 
on a par with the advertising and mar- 
keting of any other commodity that can 
be named. The returns which have been 
compiled in this report indicate a greatly 
increased interest in the subject of ad- 
vertising. Of a canvass of 138 stations 


‘and men, fifty-four complete sets of 


answers were received. There is evident 
a much broader view with regard to ad- 
vertising and advertising methods to-day 
than was held a vear or two ago by the 
majority of central station men. There 
is less narrowness of view regarding dif- 
ferent methods of advertising. Central 
station men realize that all methods are 
good at the right time if carried out in 
the right way. A noticeable thing is the 
increased appreciation of the advertising 
specialist and the advertising manager by 
central station men everywhere. The 
somewhat narrow views held not long ago 
regarding results are also being subjected 
to a broadening influence. Central sta- 
tion men can no longer expect to set the 
world on fire every time that they send 
out a little advertising. They are more 
philosophical about results. 


Owing to the lateness of the hour it 
was decided that the discussion of this 
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paper and the reading of the other com- 
mercial papers would be taken up the 
next morning in connection with the 
council of progress. 


SEVENTILT SESSION— FRIDAY MORNING. 


The first paper taken up, entitled “Re- 
ceiving Stations Operated from High- 
Tension Lines,” was read by S. Q. Haves, 
Pittsburg, Pa. 

This paper gives a general description 
of the essential apparatus usually found in 
these stations. The subject is taken up 
under the headings of general features, 
necessary equipment and present design. 

There was no diseussion and the report 
of the Committee on Protection from 
Lightning and Other Static Disturbances 
was read by R. S. Stewart, Detroit, Mich., 
chairman. 


The members of the association were 
asked for information concerning troubles 
due to lightning during 1907. Replies 
are classed under two general heads: Sta- 
tions Operating at Less than 10,000 Volts, 
and Stations Having Transmission Lines 
of 10,000 Volts or Over. An analysis of 
the statistics shows that two-thirds of the 
companies run their plants at 2,300 volts, 
three-phase, sixty cycles. The average 
size of stations operating at less than 
10,000 volts is 1,780 kilowatts, and of the 
stations having transmission lines of 10,- 
000 volts and over, 6,650 kilowatts. There 
was a marked increase oyer last vear in 
the number and size of stations using the 
higher voltages. Ten thousand to 16,000 
volts is used most frequently for trans- 
mission lines. Only one-third of the 
members answered the inquiries promul- 
gated by the committee. Less than one- 
half of the companies reported burned- 
out transformers or generators. Based on 
the kilowatt capacity of the stations, over 
one-third of the kilowatt capacity was free 
from serious loss. In both of these re- 
spects there is a marked improvement over 
last vear. Twenty-five per cent more ar- 
resters were reported injured than last 
vear, but considering the larger number 
of replies and the greater kilowatt capac- 
itv of the plants, this is only what might 
he expected. The number of transform- 
ers burned out during the past year is 
seventeen per cent less than reported the 
previous year, although there were over 
ten per cent more in service. Ag was 
noted last vear, the small, old air-cooled 
transformers have been the principal cause 
of complaint. The modern oil-insulated 
transformers will stand very heavy poten- 
tial strains without breaking down. 
Kight-tenths, or one per cent, of the total 
transformers in service have been injured 
by lightning during the past vear. The 
companies that have reported transformer 
losses have lost 1.14 per cent of their 
transformers. The losses of meters have 
been 1.25 per cent greater than in the 
previous year. The best solution of this 
trouble appears to be the installation of 
a small single-cell aluminum arrester 
across the terminals of the shunt coils of 
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each meter. By the proper placing of 
aluminum arresters at the most sensitive 
points in a three-wire system, most of the 
meters of the system may be protected at 
a moderate cost. One company reported 
the loss of generators and advises that 
generator windings be provided with bet- 
ter insulation. It is to be noted that in 
this case horn arresters are used without 
series resistance, and that these arresters 
sometimes maintain an are. Such condi- 
tions invite high-frequency oscillations, 
and it is possible that the generator losses 
were due to high potentials set up by these 
oscillations, rather than to defective in- 
sulation. Choke-coils are used on most 
of the high-tension transmission systems. 
Only one-third of the companies operat- 
ing at less than 10,000 volts use them, and 
these usually have them in their generat- 
ing stations only. Proof of the usefulness 
of choke-coils can not be obtained from 
any general statistics. The experience 
with overhead ground wires during the 
past vear has been even more satisfactory 
than the vear before. Twenty-nine com- 
panies use these on parts of their systems, 
and twenty-four express themselves as 
entirely satisfied with the results. The 
statistics with reference to poles and in- 
sulators are as unsatisfactorv and indefi- 
nite as in the past reports. The losses for 
the vear are one pole for every 10.2 miles 
of pole line, and one insulatér for every 
5.4 miles of pole line. 

Alex Dow said that experience has 
shown that several companies who have 
worked out this problem of damage to 
meters have recognized the arbitrary selec- 
tion of various points by lightning as the 
location for trouble and have treated these 
points as danger points. It has also made 
clear that the most freqvent location on 
the distributing network for lightning 
trouble for meters was the end of a branch 
secondary, or the branch of a dircet-eur- 
rent network and that protection at the 
end of these branches would probably pro- 
tect the meter. 

Dr. Steinmetz said that an aluminum 
cell is not a mere shunt, but it is a short 
circuit on excess voltage. and an open 
circuit for normal voltage, so it does not 
waste an appreciable amount of power, 
any more or two or three watts at the 
highest. Regarding the question of ground 
wires, the ground wire, one or many, will 
afford more absolute protection the more 
they fill the original requirements of 
Faraday’s cage. It is his opinion that one 
can not ground too often. He would 
prefer a ground at every pole. On 
grounded secondaries, the ground should 
have as low resistance as possible, so that 
in case of a cross of the secondary cireuit 
with the primary or any other high-volt- 
age cireuit, the ground cean discharge 
almost any current without a serious rise 
of potential of the circuit against the 
ground. Therefore, it is very desirable 
to carry the ground to a aystem of water 
pipes or rail return. For lightning-ar- 
rester grounds if is not necessary to have 
the least possible resistance—a lightnine- 
arrester ground will-be nearly ag safe if 
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` even with a fairly high resistance, but 


© what is of the utmost importance’ is the. 


least possible impedance for the very high 
frequencies in the lightning stroke. This 
requires the shortest possible path from 
the lightning arrester to ground, and a 
path of the highest possible electric radiat- 
ing surface, because in such a lightning-ar- 
rester ground the ohmic resistance is en- 
tirely insignificant, compared with the 
self-inductive and electromagnetic radia- 
tion impedance. He is impressed with the 
belief that a number of ordinary gas-pipes 
driven into the ground, in multiple, are 
really the most effective ground protec- 
tion for a lightning arrester, if provision 
is made to keep the surface of the ground 
moderately moist. 

In answer to questions as to the prob- 
able percentage of the total benefit of a 
series of protecting ground wires, secured 
by the first wire, and whether he con- 
siders it desirable to provide overhead 
ground wire protection for voltages as low 
as 13,000, Dr. Steinmetz said that the 
first wire, when properly arranged above 
the transmission line. so that all the cur- 
rent-carrying wires are included above the 
angle of, say, sixty degrees downward from 
the ground wire, will do most of the pro- 
tection, perhaps seventy-five per cent or 
more, and the additional wires he would 
install only where special danger existed, 
for instance, when crossing the summit 
level of a range of hills, especially when 
crossing. not exactly at summit, but a 
little toward the slope from which thun- 
derstorms generally come, and also in such 
cases where transmission lines pass along 
a lake or ocean with the prevailing winds 
coming from the water, where static 
charges may be prevalent—then a ground 
wire on the side of the transmission line 
toward the river is needed; but in general 
he thought a single ground wire protec- 
tion of good conductivity is sufficient for 
all cases. 

Regarding the voltage of the circuit he 
helieved the matter depended entirely 
upon the location of the circuit. | 

Mr. Dow described a 4,600-volt line 
which had given a good deal of trouble 
when protected with hghtning arresters, 
which was effectively rendered free from 
this damage when equipped with a ground 
wire strung at the top of the pole along 
with one of the three-phase wires and 
grounded at every tenth pole. 

The paper entitled “Value of the Care 
and Maintenance of Meters” was read by 
H. D. King. Hoboken, N. J. 

With a view to standardizing the meter 
departments of a large company, aggre- 
gating 18,000 installed meters, data were 
obtained showing the number of meters 
handled per department employé, the fre- 
quency of test, methods of testing and 
calibration, and also records of tests that 
would show the general or average condi- 
tions of meters as found when tested peri- 
odicallv. In order to determine depart- 
ment efficiency it was decided to make a 
close study of 1,000 meters in a district 
having average conditions, and apply the 
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knowledge thus gained to the object in 
view. The tabulation secured shows that 
471 meters were of the commutator type, 
of which fifty, or 10.6 per cent, were cor- 
rect on light load, and 193, or forty-one 
per cent, were at least thirty per cent 
slow, while 188, or forty per cent, were 
correct on full load, and only three were 
thirty per cent slow. The average capac- 
ity of all meters tabluated is ten amperes 
or twenty light, and the light load, or one- 
tenth of the total capacity, would be the 
equivalent of two sixteen-candle-power 
lamps. Assuming ten hours a day for 
light-load operation, at fifty watts per 
lamp, the income would amount to one 
kilowatt-hour per day, 365 kilowatt-hours 
per year, or $36.50 at a ten-cent rate. A 
seventeen per cent loss amounts to $6.20 
per year. The loss, therefore, on about 
500 meters, amounts to $3,500. The 
same type of meter showed an average 
loss of 3.6 per cent on full load. Assum- 
ing three hours per day for full-load oper- 
ation, the income should amount to 1,095 
kilowatt-hours at ten cents, or $109.50 
per meter-year, while the percentage loss, 
as indicated, amounts to $1,975 on 500 
meters. From the foregoing it is appar- 
ent that the total loss on the 500 commu- 
tator-tvpe meters amounts to $5,075, or 
$10.15 per meter-year. The tabulation 
of tests on the induction-type meter shows 
that out of 358 meters tested, 229, or 
sixty-four per cent, were correct on light 
loads, and 282, or seventy-nine per cent, 
were correct on full load. Five, or 1.4 
per cent, were ‘thirty per cent slow on 
light load, and three, or 0.84 per cent, 
were thirty per cent slow on full load. 
This shows a revenue loss of fifty-five 
cents per meter-year for the induction- 
type meter, against $6.20 for the commu- 
tator-tvpe meter for the light-load losses. 
On the full-load loss the total loss per 
meter with the induction-tvpe meter 
amounts to $1.42 per meter, as compared 
with $10.15 for the commutator-tvpe me- 
ter. 

J. S. Cowles, Boston, Mass., said that 
slight exception should be taken to some 
of the figures given, especially as to the 
comparisons made between thè results 
obtained on the commutator and induc- 
tion meters. The company which expects 
to duplicate or even closely approximate 
the figures here given is, in his opinion, 
liable to be disappointed. The figures 
shown for the annual meter losses hy di- 
rect-current meters of $10.15 as against 
$1.43 for induction meters represents, it 
appeared to him, abnormal conditions. 

O. J. Bushnell. Chicago, TI., said he 
did not think the author's figures were 
representative of the general accuracy of 
the commutator type meter. In Chicago 
during 1907 about 30.000 tests were made 
on the commutator type of meters. On 
the average only 6.5 per cent dropped 
below seventy per cent accuracy, against 
Mr. King’s figure of forty-one per cent. 
On tests of commutator meters of recent 
design the number that fell below seventy 
per cent accuracy on one-tenth load was 
only from two to three per cent, on an- 
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nual and semiannual tests, while on the 
quarterly test it was 1.7 per cent. 

The special committee which was ap- 
pointed to consider the question of the 
definition of high-voltage, Paul Spencer, 
chairman, reported that “In view of the 
purely relative value of the term ‘high 
tension,’ your committee unanimously 
recommends that no definite resolution 
attempting to place a limiting value on 
the term be adopted at this time by this 
association.” 

W. H. Blood seconded the motion to 
adopt the report of the committee, and 
the question was put on the motion and 
the report adopted. 

The paper on “Specifications for Con- 
struction on Joint Poles” was presented 
by Paul Spencer, Philadelphia. 

This paper presents a detailed specifica- 
tion for the joint use of poles which was 


recently prepared for the Public Service 


Corporation of New Jersey and for the 
New York & New Jersey Telephone Com- 
pany by a joint committee representing 
the two companies. Central stations 
must recognize the fact that telephone 
companies have as much right as they 
have to the use of poles and wires, and 
that these poles and wires have the same 
justification for their existence as the 
lighting company’s poles. It is not suf- 
ficient that the overhead construction of 
an electric light company shall itself be 
made as strong and safe as possible, but 
it is also necessary that no other company 
in the same territory shall be permitted 
to carry on its construction so as in any 
way to bring about a condition that may 
he a menace to the safe and uninterrupted 
operation of the electric light company’s 
lines. It is a matter of necessity that 
two companies working in the same terri- 
tory should come to an agreement as to 
the method of carrying on their construc- 
tion so as to avoid the possibility of acci- 
dent. It should be agreed that the use of 
joint poles he avoided wherever possible. 


Each company should use its utmost en- , 


deavor to obtain an unobstructed right of 
way of its own, making its extensions on 
its own poles, and not making attach- 
ments to the poles of the other companies 
even where agreements exist which permit 
such attachment. 

Arthur S. Ives, Poughkeepsie, N. Y., 
said that in his city the authorities have 
heen for the last four years carrving out 
a decided agitation against overhead 
wires. To ask that the wires he laid in 
conduits in a city of that size is a rather 
astonishing demand. He believed that if 
the companies owning and operating over- 
head wires on poles in the streets will get 
together voluntarily in this and come to 
some agreement by which thev can grad- 
ually go on joint poles, particularly jn 
the congested part of small cities, they 
will postpone this agitation for under- 
ground construction for a long period. 
and to that extent it is very desirable 


tare 
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they should ‘do so, so as to minimize the 
number of poles in the public’ streets. 

The paper on “Self-Synchronizing of 
Alternators” was presented by Professor 
Morgan Brooks, of the University of Illi- 
nois. l 

There was no discussion, and the paper 
on “Illuminating Engineering” was pre- 
sented by W. D’A. Ryan, West Lynn, 
Mass. 

This paper classifies the several 
branches of illuminating engineering and 
analyzes some of the requiremen‘s which 
are evident in the illuminating features 
of various characters of construction. The 
tungsten “Economy” diffuser and other 
types of modern illuminants and reflectors 
are described in detail, illumination curves 
and illustrations of typical applications 
being given. 

The “Final Report of the 1907 Com- 
mittee to Consider Specifications for 
Street Lighting” was presented by Mr. 
Ryan, chairman. 


PARALLEL SESSION—FRIDAY MORNING. 

The session was called to order by 
Chairman Henry L. Doherty at 8.45 
o'clock. The discussion of Mr. Parker’s 
paper, “Advertising,” was taken up. 

M. S. Seclman said that advertising 
should be separated into two great divi- 
sions, one of general education, such, for 
instance, as advertising in the newspapers, 
billboard advertising, street-car advertis- 
ing, sources from which it could not be 
hoped to trace direct returns, and the 
other advertising, directly by mail, from 
which, by the use of a private system, all 
the returns could be traced, ` 

The paper by George N. Tidd, “The 
Evolution of New-Business Building,” 
was presented, 


At the first shadows thrown over the 
country by the. financial stringency from 
which we are just recovering, many cen- 
tral stations, forgetting exactly what had 
been gained by them through a progress- 
ve commercial department, withdrew 
their selling forces from the field of their 
activities and in this way not only lost 
many and valuable customers immediately, 
but imperiled their present business. The 


men who created the first new-business 


departments recognized the fact that their 
advantage lay quite as much in retaining 
what business was connected as in get- 
ting consumers connected to their lines. 

hese men, probably through experience, 
realized that with a public-service cor- 
poration the greatest danger lay in sep- 
arating itself too far from the people. A 
conspicuous example of quick and effect- 
lve results is that of the Scranton Electric 
Company. Carrying a new-business force 
of twelve men, it not only used these 
representatives during the depression, but 
kept up its newspaper advertising, also 
indirect advertising, and above all, its 
herve. The city and its suburban neigh- 
bors were redivided into districts, and new 
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energy was infused into the new-business 


- department by a grant of wider authority. 


The representatives were practically made 
managers of their several districts and 
given to understand that the officers would 
look to them not only for results in addi- 
tional business, but to maintain the effi- 
ciency of the present business as well. 
As a perfectly natural consequence, these 
representatives looked deeper into the 
affairs and conditions of their districts, 
became more familiar with them and pro- 
duced new business far in excess of all 
expectations, 

Mr. Lee was called upon to abstract 
Percy Ingalls’ paper on “Publicity.” 

As corporate control has been shrouded 
in mystery for many years past, °and as 
there has been no definite reason for se- 
crecy in the operation of public utility 
companies, the best-known officials to-day 
are acknowledging the error of their ways 
and throwing the spot-light of publicity 
on the operations of their various com- 
panies. A popular form of publicity has 
been through the medium of daily talks in 
fair-sized newspaper display space. In 
this space the company has been able to 
explain its methods, tell the object of its 
existence and handle a mass of interest- 
ing facts and figures, thereby creating re- 
newed interest in its operations. If this 
copy is handled in a sincere way it be- 
comes productive of untold good. More 
free publicity can be gained by proper 
treatment of the newspapers and an ap- 
preciation of their point of view than 
though the company simply tried to work 
in free notices having no news value, and 
which properly should be announced in 
the advertising columns. Any departure 
from this rule breeds distrust among the 
newspaper men, and distrust is always 
harmful. 

At this point in the proceedings the 
Honorable Leslic M. Shaw, ex-secretary 
of the treasury, entered the hall and was 
greeted with long-continued ‘applause. 
The regular programme was immediately 
suspended, and the Council of Progress 
was taken up. Mr. Shaw said, in part: 

“There is going on in this country all 
the time an evolution, and I am going to 
suggest to you that the trend of the times 
points away from those principles under 
which we have made wonderful progress. 
I am not an alarmist, but I want you 
men to think along some line beside your 
particular business. 

“The fathers planned a republic with 
three distinct, co-ordinate branches of gov- 
ernment and no branch of the government 
subordinate; and for many years these 
lines of demarcation were well observed, 
but recently the trend seems to be to put 
all the responsibility upon one branch 
and to hold the Executive responsible for 
legislation. I am not criticizing any man. 
It isn’t any man nor any score of men, 
but that is the trend. The executives in 
the states are given credit for all the 
legislation that is passed. Such a gov- 
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ernor passed such laws, _ None of his 
business what laws are passed, if you 
please. It is his business to administer 
laws and under the Constitution make 
recommendations, and when he has made 
recommendations his responsibility ceases 
until the bill comes to him to be signed 
or vetoed. The fathers planned a repre- 
sentative government and not a pure 
democracy. Originally there was no 
thought of legislation at the polls, but 
the people chose their representatives to 
do all their work for them—a representa- 
tive government. The trend is toward a 
pure democracy now. 

“The suggesiion of a referendum and 
the initiative going to the people—under 
an initiative and referendum we would 
have gone to pure greenbackism, to free 
silver. The fathers planned that there 


- were going to be checks, and one branch 


of the government and the legislative de- 
partment was to be selected by legislators, 
oath bound, subject to investigation and 
impeachment; and now the trend is that 
the United States Senators shall be elect- 
ed by direct vote of the people. Under 
such a Jaw as that we would have gone 
to free silver; under such a law we would 
have gone to pure greenbackism. When 
the ery was, ‘Set the printing presses 
busy and print all the money you want,’ 
it was popular. That would have won. 
There was, I think, a time when eighty 
per cent of the people in the United 
States were in favor of the free and un- 
limited coinage of silver, but the repre- 
sentatives, chosen on their merit, said 
‘No? I am simply showing the trend of 
affairs. I want you to think along these 
lines. I know the trend is toward polit- 
ical bossism. We are opposed to commer- 
cia] bossism. The man who reaches out 
his hand to crush a business competitor 
is considered by us all fit for the peniten- 
tiary, but the politician who, through love 
of power, actuated by the same motive, 
reaches out both hands to crush a political 
competitor, receives no end of encomium 
from press and people. 

“In New York they have taken from 
the cities and towns the right of self- 
government as respects utility corpora- 
tions and have given the governor, 
through a commission appointed by him- 
self, and removable, the right to sav 
whether a franchise shall be granted or 
not; whether it shall be held or not; 
what rates shall be charged. I am not 
complaining, but I am suggesting that 
with such laws the Executive that desires 
to continue himself and his friends in 
office has within his hands the power to 
do it as long as he is willing to accept 
support as the price of so doing.” 


The next speaker was John R. Morron, 
Chicago, Ill., who said, in part: 


aS To my mind, however, there 


are at least two characteristics that were 
essential to success in the days of Girard, 
and which are absolutely necessary in the 
sound, successful merchant of to-day, 
whether his commodity, is.sold’ by. meter 


or measure, package or pound; and what 
are these essentials? 

“First of all—truthful representation 
of what he has to offer, linked with an 
enthusiastic behef himself in what he has 
to sell. Once in a while we may lose a 
contract or a sale by not misrepresenting 
conditions, but the ultimately successful 
individual, firm or corporation must build 
upon a rock. 

“You and T. as manufacturers and dis- 
tributors, are vitally interested in the 
other side of our proposition—naimely, 
the number and character of the people 
to whom we must sel] our current, or our 
commodity. During the past vear any 
individual who had been attacked per- 
sonally as our country, our corporations 
and our industries have been attacked 
would be six feet under the sod: but the 
sterling worth and character of our finan- 
cial and industrial corporations, linked 
in my mind, with absolute faith in the 
judiciary of this country, aided hy the 
wonderful natural advantages and results 
therefrom, bave guided us into what I 
think now is the convalescent period 
whieh precedes a sturdier and healthier 
growth than ever before.” 

W. E. Robertson then addressed the 
session on the fraternal spirit and ex- 
plaining the purposes of the Rejuvenated 
Sons of Jove, of which he is the reigning 
Jupiter, 

George Macbeth, Pittsburg, Pa.. was 
Introduced. Mr. Macheth sketched the 
development of artificial illumination 
and pointed out the startling develop- 
ments this had brought about. 

A motion was made, dulv seconded and 
carried, that the convention extend a vote 
of thanks to Mr. Macheth and the other 
speakers. | 

¢ George Williams read in part Mr. Rac’s 
paper on “Creating Demands for Flec- 
tricity,” accompanied by — stereopticon 
views and descriptive remarks. 

The creative principle in business can 
he summed up thus: to make two blades 
of grass grow where none grew before. 
The paper cites a number of examples of 
the success which was achieved in creating 
a larger demand in other industries. The 
man who undertakes a sensible commer- 
cial campaign gets what he goes after. Tf 
he determines to sell a thousand signs, he 
sella them. Tf he goes after a thousand 
horse-power, he gets it. The only failures 
are those who fuss around trving to sell 
a single meter or an insignificant sign. 
Big ideas, common sense, courage—these 
are the qualifications of the creative busi- 
ness man, 

Van Rensselaer Lansingh read his pa- 
per, entitled “Tluminating Engineering 
as a Commercial Factor.” accompanied 
with stereopticon views, 

When iWinninating engineering was 
being developed in this country as boih 

sence and an art, Jitle or ne recogni- 
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tion was given to it, it being felt that 
there was slight need for such an art, and 
whatever was necessary along these lines 
could be attended to casily by an elec- 
trieal engineer. With the introduction 
of new lamps and new shades, however, 
the pendulum swung rapidly to the other 
side, and perhaps too much attention was 
given to il. The impression grew that 
illuminating engineering was such an ex- 
act science that it required highly trained 
men to properly handle or even compre- 
hend it. In the case of complex installa- 
tions this is probably true, but in nine 
cases out of ten of those with which the 
central station manager has to deal all 
that is necessary is some of the funda- 
mental ‘principles of illuminating engi- 
necring with a good deal of sound sense. 
Many central station managers have the 


idea that illuminating engineering is too 


complex and too large a problem for the 
ordinary solicitor to handle. This is true 
of advanced problems in illuminating en- 
gineering, in the same measure that it is 
true in electrical engineering: but, just 
as simple problems in electrical engineer- 
ing can be handled by the average intel- 
ligent solicitor, so in illuminating engi- 
neering, nine problems out of ten can be 
handled by any ordinary solicitor who has 
received the proper amount of training. 


There was no discussion, and the paper 
by J. F. Becker, Jr., “The Electrical Con- 
tractor,” was presented, 


In considering the question of elec- 
trical contractors in connection with their 
relations with central stations and with 
the development of the uses of electricity, 
they should he divided into two classes— 
the large contractor and the small con- 
tractor. The class of installation gener- 
ally sought for by the large contractor is 
usually of sufficient size and importance 
to be planned quite fully in advance ether 
hy an engineer, or in the case of a new 
building, by the architect. the contractor, 
however, often serving in an advisory 
capacity and assisting in the preparation 
of specifications. Tt is unusual for a con- 
tractor of the class under consideration 
to attempt to create a demand for anv 
new electrical work, as his time is usually 
well occupied caring for work for which 
the demand already exists. Coming to 
the case of the small contractor, the con- 
ditions are different. The greater part of 
his work originates from personal solicita- 
tion. He is often able to reach a class of 
smal] shop-keepers who can not be suc- 
cessfully approached bv the central sta- 
tion’s solicitors, and many installations 
of clectrie hight as well as small motors 
in the smaller class of stores are directly 
attributable to this class of wiring con- 
tractor. The average contractor works 
side by side with the solicitor for the cen- 
tral station. and the work of the one is of 
great benefit to the other. Their interests 
are in a large degree identical, ani the 
best results have been obtained where the 
manager of the station was in close touch 
with the contractors of a city. 
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EIGHTH SESSION—FRIDAY AFTERNOON. ` 


The papers presented by Mr. Ryan pre- - 


vious to the adjournment were taken up 
for consideration and the report of the 
1907 committee adopted. 

Opening the discussion on Mr. Ryan’s 
paper, “Iuminating Engineering,” E. L. 
Elliott, New York, N. Y., asked Mr. 
Ryan whether the luxmeter would soon 


ebe ready for the market. Mr. Ryan re- 


plied that the instrument would probably 
be available in ninety days. 

Taking up the unfinished business of 
the Commercial Day programme, Henry 
L. Doherty called for the discussion on 
Mr. Tidd's paper on “Evolution of New 
Business Building.” | 

R. M. Searle said his company had kept 
steadily at work all through the recent 
panic, and up until the first of May has 
added at the rate of $1,000 a dav gross 
earnings. In 1906, a vear of great pros- 


-perity, that was considered excellent work. 


The “Report of Committee on Co-oper- 
ative Electrical, Development,” was pre- 
sented by Mr. Montague. 

Mr. Montague offered for adoption the 
following resolution : 


“Resolved, That this association thanks 
the Licensee Manufacturers of Incandes- 
cent Lamps for their financial support 
to date of the Co-operative Electrical 
Development Association, which has 
amounted to over $50,000.” The motion 
was put and carried. 

In the absence of Mr. Crouse, F. M. 
Tait presented a brief statement on “Co- 
operative Commercialism.” 

The following resolution was adopted: 

“Whereas, This association hears with 
deep regret. of the illness of J. Robert 
Crouse, who has been most active as a 
member of the association, constantly, de- 
votedly and unselfishly promoting its in- 
terests in every possible way, be it there- 
fore 

“Resolved, That we tender to Mr. 
Crouse our deepest sympathy at this time, 
with our devout wishes that his recovery 
may be speedy and complete and that we 
may be able to weleome him again at our 
next convention.” 

Mr. Dow moved a special vote of thanks 
to those who had done the work of pre- 
paring and carrving out the Commercial 
Day programme, particularly to C. W. 
Tee and “to his entirely too numerous to 
mention, able, vigorous, and, thank God, 
young assistants.” Mr. Dow’s motion was 
put to vote and unanimously carried. 

The report of Committee on Solicitor’s 
Hand-book Prize Award and the awarding 
of the prizes, was then taken up. 

The award of the prizes showed that the 
successful competitors were as follows: 

Light—First prize, R. Borlase Mat- 
thews, London, England, and ©. T. Wil- 
kinson, Schenectady, N. Y.; second prize, 
James L. Wiltse, BrooklyoN. Y.; thind 
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prize, H. W. Hillman, Grand Rapids, 
Mich. me 

Heat—First prize, R. Borlase Mat- 
thews, London, England, and C. T. Wil- 
kinson, Schenectady, N. Y.; second prize, 
James L. Wiltse, Brooklyn; third prize, 
LaRue Vredenburgh, Boston, Mass. 

Power—First prize, Paul H. Bate, 
Chicago, Il].; second prize, C. A. Graves, 
Brooklyn, N. Y.; third prize, R. Borlase 
Matthews, London, England, and C. T. 
Wilkinson, Schenectady, N. Y. 

Resolutions were passed thanking the 
officers of the association for their efficient 
conduct of the work and Samuel Insull, 
Louis A. Ferguson, Homer E. Niesz, the 
Commonwealth Edison Company, Frank 
H. Gale, Walter Neumuller, Miss Harriet 
Billings, Miss Edith M. Myers and C. W. 
Lee for their efforts in behalf of the con- 
vention. 

The meeting then adjourned to ex- 
ecutive session. 

Various amendments to the constitu- 
tion and by-laws were adopted as follows: 

“Article VITI. See. 3. Substitute for 
the present wording of the entire section 
the following: 

“The executive committee, upon appli- 
cation by one or more members of Class 
A or of Class D, may authorize the hold- 
ing of such exhibitions and of such con- 
tests at such times and places as it may 
designate and assign. Such exhibitions 
and such contests held under the auspices 
of the National Electrie Light Association 
shall be governed by such rules and regula- 
tions as the executive committee, or its 
delegate, shall prescribe; and may be sub- 
sidized by the National Electric Light 
Association at the discretion of the ex- 
ecutive committee. 


N all probability the thirty-first con- 
vention of the National Electric 
Light Association will be written 

down in history as the most successful 
which the organization has ever carried 
through. Chicago opened wide its hos- 
pitable doors, and its determination to 
Spare no effort nor expense to make the 
Occasion a most happy one was attended 
with unbounded success. Wven those in 
charge of the special trains running to 
the convention seemed imbued with the 
same Chicago idea, and the manifestation 
of good will and the anticipation of good 
things to come began far back in the East. 

he trains were boarded some distance 
from Chicago by members of the local 
reception and entertainment committees, 
and everybody started in on Monday 
morning on a very happy basis. 

The registration arrangements, under 
the direction of Miss Edith M. Myers, 
were in splendid order, and very little time 
was lost in receiving badges and making 
arrangements for all the entertainment 
features which had been so lavishly 
planned. During the week approximately 
1,800 registrations were received. 
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“Article XIII. Sec. 1. Upon application 
of five Class A members, or two-thirds of 
all the Class A members if less than eight, 
in any state, territory or dependency of 
the United States, or province of Canada, 
the executive committee shall authorize 
the applicants to organize a Geographic 
Section of the National Electric Light 
Association, to which all members of the 
National Electric Light Association in 
such Geographic Section shall be eligible 
for membership. Geographic Sections, 
other than those herein stated, may be 
formed subject to the approval of the ex- 
ecutive committee. 

“Sec. 2. No companies, associations, 
firms or individuals not members of the 
National Electric Light Association shall 
be eligible to any form of membership in 
any Geographic Section of the National 
Electric Light Association. 

“Article XIV. See. 1. Upon the ap- 
plication to it by any Class A member, 
the executive committee shall authorize 
the organization of anv or all of the 
officers and employés of said Class A 
member into a Company Section of the 
National Electric Light Association. 

Sec. 2. No person not a member of the 
National Electric Light Association shall 
be eligible to membership in a Company 
Section of the National Electrice Light As- 
sociation, | 

“Article XV. Upon certification to the 
treasurer of the National Electric Light 
Association by the executive officers of 
any Geographic Section, stating the mem- 
bership of any of said sections as of the 
preceding first day of January, and upon 
approval by the executive committee, the 
treasurer of the National Electrice Light 
Association shall pay over to the proper 
afficers of each of said sections an amount 
not to exceed two dollars and fifty cents 


Convention Notes. 


Promptly at 8 o’clock on Monday even- 
ing President Dudley Farrand turned the 
switch which threw a flood of light over 
the exhibit which had been prepared under 
the direction of the exhibition commit- 
tee, Frank H. Gale, chairman. Compactly 
and symmetrically arranged on the ninth 
floor of the Auditorium Hotel, the exhibit 
of the Class D members presented a verv 
beautiful sight. Advantage was taken this 
year of the quality of illumination of the 
tungsten and other high-efficiency metal- 
filament lamps to utilize a very beautiful 
color scheme in the paler shades of laven- 
der, cream and blue. The arrangement 
of the booths was particularly pleasing, 
the selection of decorations and lighting 
effects giving an effect of complete har- 
mony. 

At 9 o’clock the lights were switched 
off and a reception was held in the gold 
banquet room of the Auditorium Annex, 
followed by dancing. Music wag rendered 
by Hand’s Orchestra, and a large number 
-of the members and guests enjoved this 
diversion until late in the evening. A 
supper was served from 10 to 11 o’clock, 
and this occasion was unanimously voted, 
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($2.50) per member of said sections, plus 
one-half the amount of entrance fees re- 
ceived by the National Electric Light As- 
sociation during the preceding year from 
new members (other than Class A and 
Class D) of said sections; provided that 
these moneys are for use only in meeting 
the legitimate expenses of the sections. 

“Article XVI. Sec. 1. Upon applica- 
tion to it by at least fifteen Class A mem- 
bers, the executive commi‘tee shall call 
a national conference upon any desig- 
nated subject or subjects affecting the 
central station business, due notice of 
which conference shall be sent to each 
member of the association. 

“See, 2. The expenses of national con- 
ferences may be met by appropriations by 
the executive committee from the general 
funds of the association and by special 
contributions, which latter shall be gov- 
erned as prescribed in Article V, Section 
2, for the special annual convention funds. 

“Change number of present Article 
XIIL, providing for amendments, to No. 
X VIII.” i 

The committee on nominations pre- 
sented a report with the following nomina- 
tions, which was unanimously adopted: 

For president, W. C. L. Eglin, Phila- 
delphia, Pa. 

For first vice-president, 
Frueauff, Denver, Col. 

For second vice-president, W. W. Free- 
man, Brooklyn, N. Y. 

For secretary and treasurer, John F. 
Gilchrist, Chicago, IH. 

For members of the executive commit- 
tee for the full term, C. L. Edgar, Boston; 
Alex Dow, Detroit; Arthur Williams, New 
York. For the unexpired term of Samuel 
Scovil, R. M. Searle, Rochester. 


Frank W. 


+ 
even by the old-timers, the most pleasing 
feature of any convention they had ever 
attended. 

On Tuesday the celebrated American 
cartoonist, John T. McCutcheon, delivered 
a lecture at the Art Institute, entitled 
“The Philosophy of the Cartoon.” This 
lecture was for the ladies exclusively. 
After the lecture the galleries of the Art 
Institute were opened from 4 to 6 P. M. 

On Tuesday evening special trains car- 
ried the guests of the convention to White 
City, the famous Chicago amusement re- 
sort. Members and guests were furnished 
with books containing coupons good for 
admission to the grounds and to any at- 
traction. It is estimated that over 1,500 
members and guests took advantage of this 
trip, and many well-known faces were 
seen during the evening. 

On Wednesday morning the ladies of 
the convention made a tour of inspection 
of the great department store of Marshall 
Field & Company. This tour was person- 
ally conducted by members of the enter- 
tainment committee, and luncheon was 
served at 12 o’clock. 

What, was, in, all likelihood the most in- 
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teresting feature-on the entertainment 
programme was the visit on Wednesday 
afternoon to the Fisk street turbine power- 
house of the Commonwealth Edison Com- 
pany. It was here especially that this 
company showed its capability for enter- 
tainment. The giant power-house, the 
like of which exists nowhere else, was in 
wonderful condition, and the thorough 
satisfaction of the members and guests 
attested their full appreciation of the op- 
portunity thus afforded by the Common- 
wealth Edison Company. Upon complet- 
ing the tour of inspection the guests were 
escorted across the grounds, where, under 
a huge tent, a collation was served. While 
the guests were thus regaling the inner 
man the fire call suddenly sounded, and 
a rush was made in a direction where it 
appeared some action was taking place. It 
was a great sight to see the fire depart- 
ment of the company leaving their work, 
rushing from the various buildings, open- 
ing the fire hatches, and bringing out the 
apparatus. In a remarkably short space 
of time there were six powerful streams 
plaving upon an imaginary fire in the 
Chicago River. Shortly after the whistle 
sounded the recall, and the apparatus was 
taken up and quietly and promptly re- 
stored to its proper place. 

On Wednesday evening the Rejuvenated 
Sons of Jove held forth in the banquet 
hall on the sixth floor of the Auditorium. 
At eight o’clock twenty-three candidates 
were put through the ritual. Following 
the initiation a banquet was served, which 
was attended bv about 200 Sons of Jove. 
J. E. Montague, of Niagara Falls, acted 
as toastmaster. The other speakers were 
A. D. Blocker, J. R. Strong, W. E. Rob- 
ertson, C. A. S. Howlett, T. H. B. Whip- 
ple, T. B. Bibbins, A. D. Babson and 
O. C. Turner. 

On Thursday morning and afternoon 
the ladies were tendered an automobile 
tour through the south boulevards and 
parks, with luncheon at the South Shore 
Country Club. Š F a 

On Thursday afternoon the Class D 
members of the association held their an- 
nual meeting in the Green Room of the 
Auditorium. The most important feature 
of this meeting was the adoption of a set 
of by-laws governing the work of the Ex- 
hibition Committee. This committee, 
which certainly is deserving of great com- 
mendation for its active and excellent 
work during the past vear, «was re-elected. 
Acting under the by-laws adopted by the 
Class D members, the newly elected com- 
inittee drew lots to determine the length 
of their respective terms of office. This 
resulted as follows: For three years— 
W. S. Heger, James J. Ayer and Benja- 
min Wall; for two years—J. C. McQuis- 
ton, Rodman Gilder and H. M. Post; for 
one year—Frank I. Gale, S. E. Doane 
and Charles O. Frey. Officers of the Ex- 
hibition Committee were re-elected as fol- 
lows: Frank H. Gale, chairman; H. M. 
Post, treasurer: Walter Neumuller, sec- 
retary. The Exhibition Committee pre- 
sented Homer E. Niesz with a handsome 
black seal traveling bag with sterling sil- 
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_ Yer appointments, as an appreciation of 


his untiring efforts in its behalf... 

On Thursday evening theatre parties 
attended the performances at the Illinois 
and Studebaker Theatres, seeing, respec- 
tively, Christie McDonald in “Miss Hook 
of Holland,” and Elsie Janis in “The 
Hoyden.” 

George Cutter, of the George Cutter 
Company, South Bend, Ind., announced 
that an informal meeting of old Thomson- 
Houston employés had been held during 
the week, and that it was planned to have 
a reunion of ex-employés of the Thomson- 
Houston Company at the next electrical 
show, which will be held in Chicago in 
January, 1909, All ex-employés of the 
company are requested to send their pres- 
ent addresses to Mr. Cutter. 

James B. Olsen, manager of sales, 
Habirshaw Wire Company, was busy ex- 
plaining the features of the new product 
which the company has placed on the 
market, called the Habirshaw tree wire. 

The booth of the Allis-Chalmers Com- 
pany was the centre of interest at all 
times, the popular representatives of this 
company meeting a host of friends from 
all quarters of the country. While there 
was not a very extensive exhibit of ap- 
paratus, a great many illustrations of 
typical installations indicated the various 
lines in which this company is extremely 
active. Great interest was manifested in 
the bulletin which the company distrib- 
uted, describing the giant pumping units 
at the South Chicago pumping station. 
During the week the company announced 
the good news, as an indication of the 
revival in business, of its placing an order 
for 75,000 tons of pig iron and an equiva- 
lently large order for copper, to be used 
in the near future. - 

The American District Steam Company 
reported a great deal of interest in its live 
and exhaust underground steam-heating 
systems. The representatives of this com- 
pany were a tired lot every evening when 
they were through explaining the merits 
of these systems to a large number of 
interested central station men. 

The American Electrical Heater Com- 
pany was quictly in evidence, distributing 
a very useful paper weight in the form of 
a miniature flat-iron. 

The Central Electric Company had one 
of the show booths of the exhibit. This 
included all the specialties for which the 
company is selling agent. A great deal 
of attention was given to the display of 
“Qkonite” wires and cables, the famous 
“Okonite” rubber biscuit and submarine 
cable being very much in evidence. An 
interesting feature of this exhibit was the 
new “P. A.” remote-control switch shown 
in actual operation, the “P. A.” weather- 
proof oil switches, “O. K.” fuse block 
covers, “0. K.” ground clamps, and the 
“P. A.” meter connection blocks. There 
was also a prominent display of “Colum- 
bia” lamps, D & W fuses, New Lexington 
gas-fired high-tension insulators, Pitts- 
burg transformers, “Vulcan” electric 
soldering and curling irons, the new Cen- 
tral resistance box and a universal flat- 
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_ rate controller. The “Vulcan” electric . 


curling iron is a novelty in this class of 
apparatus. It is’ equipped with a new 
form of swiveling attachment which abso- 
lutely prevents fouling and damage. The 
curling temperature is very promptly se- 
cured, and the heat is maintained as long 
as the iron is in operation. A thermostat 
arrangement prevents the iron overheat- 
ing and scorching the hair. 

The Chicago Fuse Wire and Manufac- 
turing Company made a fine display of 
“Union” switchboxes and fittings. The 
Patterson electric time switch was also ex- 
hibited here. 

The Chicago Pneumatic Tool Company 
exhibited the Duntley vacuum cleaner. 
The representatives of this company an- 
nounce a great interest in this device. 

The Condit Electrical Manufacturing 
Company attracted a great deal of atten- 
tion with the new Condit circuit-breaker. 

The Crocker-Wheeler Company exhib- 
ited a very attractive line of motors and 
also showed an arc lamp pole and several 
lamps made by the Jandus Electric Com- 
pany. The genial representatives of this 
company distributed carnation favors to 
the ladies and some of the gentlemen on 
the opening night. 

There was a great deal of interest mani- 
fested in the terminal lugs for electric 
cables and solid wires and in a new line 
of devices for central station service ex- 
hibited by Dossert & Company. | 

One of the interesting features of the 
exhibit was the graphic recording instru- 
ments shown by the Duncan Electric 
Manufacturing Company. These instru- 
ments are so combined that the totalizing 
meter integrates or adds up the total out- 
put of the station and actuates a graphic 
recording instrument. The output is 
shown on a moving strip of paper. 

The joint exhibit of the Electric Ap- 
pliance Company and the Sangamo Elec- 
tric Company was well patronized. The 
interest manifested in the Sangamo inte- 
grating wattmeter was very keen, and in- 
dicated the popularity of this excellent 
piece of apparatus. 

The Locke high-tension porcelain insu- 
Jators, exhibited by the Electric Service 
Supplies Company, of course came in for 
a great deal of attention. The other spe- 
cialties for lower-tension service, however, 
the “G. & W.” line devices also came in 
for much notice from the central station 
visitors. 

The Excello Arc Lamp Company ex- 
hibited two splendid flame-arc lamps 
which attracted a great deal of comment. 

The Federal Electric Company was con- 
gratulated by a great many of the central 
station men on the production of the 
Willis straight-line direct-reading watt- 
meter. This is the first convention at 
which this meter has been shown, and the 
company reports a great many inquiries 
and promises for future orders. The com- 
pany also exhibited its tungsten clusters, 
enameled-steel signs, couch brackets and 
other central station business boosters. 

The Fort Wayne Electric Works showed 
a very interesting line of generators, mo- 
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tors, arc. lamps and measuring instru- 
ments. - oe cra 

The booth of the General Electric Com- 
pany was the centre of a good deal of 
interest. In the heating apparatus de- 
partment one of the prominent features 
was the mantel-type luminous radiator. 
There was also a great deal of attention 
shown the fine line of flat-irons and other 
heating and cooking devices manufactured 
by this company. The new aluminum- 
cell lightning arrester, which was brought 
forward very prominently in the discus- 
sion on lightning protection during the 
convention, was examined by a great many 
central station operators. The lighting of 
this booth was particularly attractive, the 
tungsten lamp being used for this. There 
was also a fine display of Gem and Merid- 
ian lamps. A feature of the exhibit was 
the new 250-watt tungsten lamp with 
Holophane reflector, which it is expected 
will put out of competition the mantle 
gas arc lamp. 

The General Storage Battery Company 
exhibited a number of photographs of in- 


’ 


stallations and an assortment of Bijur ` 


high-duty Planté battery plates. These 
plates are constructed of lead lattice-work 
grills solidly welded into a  grid-iron 
frame. The negative plates receive a per- 
manizing treatment which enables them to 
retain their rated capacity throughout the 
entire life of the plate. 

The German American Electrice Com- 
pany exhibited the Grant flame-arc lamp. 
this lamp was viewed with a great deal of 
interest by large numbers of the central 
station men present. 

There was the usual display of beauti- 
ful photographs at the booth of G. M. 
Gest, together with various forms of un- 
derground conduits. 

The Gregory Electric Company was well 
represented and made a handsome display 
of “Century” single-phase motors. 

The International Electric Meter Com- 
pany exhibited samples of its illuminated- 


dial large and small round-pattern alter- 


hating and direct-current instruments, 
horizontal, edgewise and automobile volt- 
ammeters. A novel feature of this exhibit 
which interested many visitors was the 
glass-front instruments, which showed the 
ene parts of both the alternating and 
“rect-current types. A number of expert 
instrument men complimented the com- 
pany very highly upon this exhibition. 
The H. W. Johns-Manville Company 
made a particularly fine showing, outlin- 
ing its booth with the “Linolite” system 
Y lighting. Several new forms of “Lino- 
2 lamps with parabolic reflectors for 
roe and picture lighting and for sign 
ighting were shown. The “Victor” port- 
able and switchboard instruments and 
portable lamp-testing meters attracted a 
good deal of attention. There were also 
several new forms of “Noarc” fuse devices, 
including service and subway boxes, and a 
switchboard and sample board made of 
ebony asbestos wood. | 
The exhibit of the William D. Mc- 
Junkin _ Advertising Agency attracted 
many visitors. This company showed a 
number of very clever advertising ideas 
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which struck the fancy of a great many 
central station men present. | 

The insulating compounds exhibited by 
the Minerallac Company are well known, 
and many friends called upon the repre- 
sentatives of this company to exchange 
felicitations. The company was fortu- 
nate in being able to show its new auto- 
matic printing attachment for power 
wattmeters. This attachment gives a 
printed record of the power consumed at 
intervals of one-quarter of an hour to one 
hour, as may be desired. The record is 
printed in numerals on a receiving tape. 
A Murray loop testing set, which has been 
developed for central station use, was also 
exhibited. 

The booth of the National Electric 
Lamp Association was one of the busy 
places of the exhibition. Centrally lo- 
cated and beautifully decorated with foli- 
age, fruits and flowers, this exhibit drew 
to it everycentral station man present. Not- 
withstanding the glory which was reflected 
by the beautiful display of forty, sixty and 
100-watt tungsten lamps, equipped with 
Holophane reflectors, the association 
sprung a surprise on the central station 
men in the form of a twenty-five-watt 
tantalum lamp. Hardly had the central 
station men got over their congratula- 
tions upon this stroke of enterprise when 
a number of twenty-candle-power, twenty- 
five-watt, 110-volt multiple tungsten 
lamps were connected up, burning con- 
tinuously during the latter days of the 
exhibit. The Holophane street-lighting 
reflector, which gives a selective reflection 
of illumination, was also prominently 
shown. 

The Okonite Company distributed a 
silver-mounted change purse equipped 
with a patent safety lock. 

The Pettingell-Andrews Company 

«showed a very handsome line of fixtures, 

iis new meter connection block, and the 
“QO. K.” fuse block cover. There were 
also some very interesting adaptations of 
remote-control switches. The company 
distributed the National Electrical Code 
inserted in a very handsome leather car- 
rying case. 

The Pittsburg Transformer Company’s 
booth was at the far end of the exhibi- 
tion hall, but this did not keep the cen- 
tral station men from making frequent 
trips to this booth. In addition to the 
remarkable display of Pittsburg trans- 
formers which this company made and 
its handsome representatives, the attrac- 
tions were the excellent stogies which 
were distributed and the “Pretty Girl” 
calendar cards. As the days wore on, the 
railing of the booth became flanked in by 
empty “Exception” stogie boxes. 

The Philadelphia Electrical and Man- 
ufacturing Company showed some very 
interesting incandescent  street-lighting 
fixtures, the new devices for tungsten 
lighting being especially attractive. The 
company also showed a line of fuse boxes, 
absolute cutouts and other supplies. 

One of the exhibits which attracted a 
great deal of attention, and in which the 
apparatus was certainly exhibited with 
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great taste, was that of the Sirhplex: Fleet r 


tric Heating Company. 

The Standard Paint Company distrib- 
uted a handsome souvenir in the form of 
a leather card case. 

The St. Louis Malleable Casting Com- 
pany made a hit distributing a paper 
badge which was called “The kind of pins 
worn by the first members of the Na- 
tional Electrice Light Association.” The 
company supplemented the paper badges 
with a safety pin as a sample of its manu- 
facture. 

The induction motors and transformers 
shown by the Triumph Electric Company 
attracted much attention. The company 
announced the receipt of a single order 
amounting to seven carloads of induction 
motors, direct-current motors and direct- 
current dynamos. It was also announced 
that this order is likely to be followed 
by another equally large from the same 
interests. : 

The representatives of the Wagner 
Electric Manufacturing Company were 
often seen quietly talking to prominent 
central station men, explaining the vir- 
tues of their single-phase motors, trans- 
formers and measuring instruments. It 
appears that even where the central sta- 
tion nran was not a present user of this 
apparatus he was well acquainted with 
the material by reputation. This may 
he due to the excellent publicity which 
this company makes a feature of. The 
company was represented by a fine staff, 
which came to the convention in a special 
car from St. Louis. 

The Western Electric Company made 
a very handsome exhibit of arc lamps, fan 
motors, power apparatus and electrical 
supplies. The company’s fine automo- 
biles were kept busy taking visitors from 
the Auditorium to the magnificent works 
at Hawthorne, Il. 

The Westinghouse Electric and Manu- 
facturing Company made a fine exhibit 
of its heating apparatus, which, while not 
extensive, made up for any lack in this 
direction by the variety of implements 
shown. The company has recently en- 
tered this field, having acquired the Had- 
away Electric Heating and Engineering 
Company, formerly of New York. The 
latter concern has for the past twelve 
vears confined its attention to the indus- 
trial applications of electric heat, and met 
with the utmost success along this line. 
The apparatus exhibited was taken from 
the regular stock and comprised a two- 
quart gluepot, fifteen-pound narrow tai- 
lors’ goose, an eighteen-pound wide tai- 
lors’ goose, some five and seven-pound 
sad-irons, and a five-inch by seven-inch 
velouring stove such as is extensively used 
in the finishing of silk hats. There was 
also shown a line of lamps embracing the 
metallic-flame arc lamp and tungsten 
lamps of various sizes down to eight can- 
dle-power. The booth was brilliantly illu- 
minated with tungsten lamps, and atten- 
tion was constantly attracted by a revolv- 
ing wheel studded with these lamps. 

The Brilliant Electric, Company . an- 
nounced that “Brilliant Tungsten Units” 
are now being manufactured in ten de- 
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signs, covering both plain and ornamental 
fixture adaptations with Brilliant tung- 
sten lamps and Holophane reflectors. It 
is said that this is the only company offer- 
ing so complete a combination using tung- 
sten lamps made in its own factory. These 
designs will later on be more adequately 
deseribed and illustrations also shown. 

The Sprague Electrie Company exhib- 
ited several motors and some of its spe- 
cialties, ineluding its flexible armored 
tubing. 'Fhere were also a number of very 
fine photographs illustrating typical in- 
stallations of this company’s “produc bs 

The Otis Elevator Company had on ex- 
hibition a model residence-type push- 
button electrice elevator. 

All the manufacturers were well repre- 
sented by executives and members of their 
sales organizations. Among the many old- 
timers and well-known salesmen noticed 
were the following: J. B. Adams, Water- 
bifry Company, New York city; Godfrey 
H. Atkin, Electric Storage Battery Com- 
pany, Chieago; B. J. Arnold, Chicago; 
Morgan Brooks, professor of electrical en- 
gineering, University of THimois; W. J. 
Barr, president Guaranty Electric Heater 
Company. Cleveland; I. A. Bennett, Na- 
tional Metal Molding Company, Chicago; 
B.A. Behrend, chief electrical engineer 
Allis-Chalmers = Company, — Milwaukee, 
Wis; Jacob Bunn, preside ‘nt Sangamo 
Blecirie Company, Springfield, HH; 
F. R. Bryant, Central Electric Company, 
Chicago; C. E. Brown, secretary Central 
Electrie Company, Chicago; D. J. Burns, 


general sales manager Ward Leonard 
Eleetrie Company, Bronxville, N. Y.; 
C. B. Burleigh, General Electrie Com- 


pany. Boston; T. H. Brady, 'T. H. Brady 
ee Company, New Britain, 
Ct: C.O., Biker, Baker & Company, New 
York ¢ itv; Theodore Beran, manager New 
York office, General Electric Company; 
J. oR. Bibbins, Westinghouse Machine 
Company, Pittsburg; Charles Blizard, 
third vicepresident Eleetric Storage Bat- 
tery Company, Philadelphia: A. Benson, 
International Electrice Meter Company, 
Chicago; N. F. Brady, Yonkers Electric 
Light and Power Company, Yonkers, 
N. Y¥.; C. E. Corrigan, vice-president Na- 
tional Metal Molding Company, Pitts- 
burg: J. S. Crider, secretary National Car- 
bon Company, Cleveland: Wilham Coale, 
treasurer and manager Sterling Electric 
Manufacturing Company, Warren, Ohio; 
Frank J. Coakley, Samson Cordage 
Works, Boston; J. B. Coale, Columbia In- 
candescent Lamp Company, St. Louis; 
Walter Cary, general manager Westing- 
house Lamp Company, New York city; 
W. W. Cheney, Jr., president Interna- 
tional Electric Meter Company, Chicago: 
John Campbell, president and general 
manager Electrical Audit Company, 
Boston; ©. A. Dubosch, manager Hugo 
Reisinger, New York city; A. J. DeCamp, 
manager Philadelphia Electrie Company, 
Philadelphia; N. E. Doane. chief engineer 
National Electric Lamp Association, 
Cleveland: Charles R. Huntley, president 
Bufalo General Eleetrie Company, Buf- 
talo, N. Yo: Wilham R. Huntley, assist- 
ant general manager Bulľalo General 
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Electric Company ; F. L. Driver, president 
and treasurer Driver-Harris Wire Com- 
pany, Newark, N. J.; H. L. Doherty, New 
York city; J. H. Dale, president Dale 
Company, New York city; Charles L. 
Edgar, president and gencral manager 
Edison Electrice Hluminating Company, 
Boston; Avery P. Eckert, manager sales 
Duplex Metals Company, New York city; 
T. P. Gaylord, Chicago manager Westing- 


house Electric and Manufacturing Come 


pany; A. C. Garrison, president © olumbia 
Incandescent Lamp Company, St. Louis; 


Rodman Gilder, publicity manager 
Crocker ~ Wheeler Company, Ampere, 


N. J.; F. H. Gale, in charge of advertis- 
ing, General Electric Company, Schenec- 
tady, N. Y.; M. M. Hirschberg, president 
Excello Are Lamp Company, "New York 
city; F. S. Hunting, sales manager and 
treasurer Fort W ayne Electric “Works, 
Fort Wayne, Ind. ; 1. H. Haughton, man- 
ager Bryan-Marsh Company, Chicago; 
Alexander Henderson, American Circular 
Loom Company, Boston; Max Harris, 
general sales manager Nernst Lamp Com- 
pany, Pittsburg; John W. Howell, engi- 
neer lamp wor ‘ks. General Electrie Com- 
pany, Harrison, N. J.; W. S. Heger, as- 
sistant to the president, Allis-Chalmers 
Company, Milwaukce; J. S. Jackson, sales 
manager International Electrie Meter 
Company, Chicago; Claude H. Johnson, 
vice-president Curtis Advertising Com- 
pany, Detroit, Mich.; W. H. Jacob, $ sales 
manager Triumph. E lectric Company, Cin- 
cinnati, Ohio; F. N. Jewett, Wagner 
Klectrie Manufacturing Company, St. 
Louis; R. N. Welsch, consulting engineer 
Montreal Light, Heat and Power Com- 
pany, Montreal, Canada; Basil G. Nodg- 
banoff, sales manager Benjamin Electric 
Manufacturing Company, Chicago; A. N. 
Fox, advertising manager Benjamin Elec- 
tric Manufacturing Company, Chicago ; 
B. C. Kenyon, president Diehl Manila 
turing Company, Elizabethport, N. J.: 


P. N. Klees, assistant to manager, Frank- - 


lin Electrice Manufacturing Company, 
Hartford, Ct.; Charles W. Thorpe, western 
manager ‘Franklin Electric Manufacturing 
Company; S. M. Kennedy, secretary Edi- 
son E lectric ( Company, Los Angeles. Cal. ; 
V. R. Lansingh, chief engineer and gen- 
eral manager Holophane ‘Company, New 
York cty; R. C. Lamphier, secretary and 
manager Sangamo Electrie Company, 
Springfield, Hl; W. W. Low, president 
Electric Appliance Company, Chicago; 
Rav D. Lillibridge, New York city; W. A. 
Lavman, vice-president and general man- 
ager Wagner Electric Manufacturing 
Company, “st. Louis; T. E. Murray, gen- 
eral manager New York Edison Company, 
New York city; R. K. Mickey, president 
Novelty Incandescent Lamp Company, 
Emporium, Pa.; George A. MelKinlock, 
president Central Electric Company, 
Chicago; George T. Manson, general su- 
perintendent Okonite Company, Limited, 
New York city; Joseph E. Montague, gen- 
eral manager Butfalo & Niagara Falls 
Klectrie Light and Power Company, 
Niagara Falls, N. Y.: Converse D. 
Marsh, chairman executive committee, 
Bates Advertising Agency, New York 
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citv; J. C.  MeQuiston, manager 
Westinghouse Companies} Publishing 
Department, Pittsburg; Preston X. 


Millar, Electrical Testing Laboratories, 
New York city; Thomas N. McCarter, 
president Public Service Corporation of 
New Jersey, Newark, N. J.; W. M. 
Matthews, treasurer W. N. Matthews & 
Brother. St. Louis; W. W. Merrill, secre- 
tary Chicago Fuse Wire and Manufactur- 
ing Company, Chicago; N. L. Norris, 
secretary and manager Banner Electric 
sompany, Youngstown, Ohio; R. F. 
Pierce, manager Minerallac Company, 
Chicago; Frank S. Price, secretary Pet- 
tingell- Andrews Company, Boston; H. M. 
Post, advertising manager Western Elec- 
tric Company, Chicago; George F. Forter, 
sales manager Atlantic Insulated Wire and 
Cable Company, New York city; A. H. 
Patterson, vice-president Phoenix Glass 
Company, New York city; J. W. Perry, 
manager electrical department, H. W. 
Johns-Manville Company, New York city; 
Charles A. Parker, secretary Curtis Adver- 
tising Company, Detroit; R. W. Rollins, 
manager Hartford Electrice Light Com- 
pany, Hartford, Ct.; Julian Roe, manager 
Chicago office, Crocker-Wheeler Company ; 
H. C. Rice, vice-president General Incan- 
descent Lamp Company. Cleveland : 
Frank B. Rae, Jr., advertising manager 
Holophane Company, New York city; 

Elliott Reynolds, Doubleday-THill Electric 
company, Pittsburg; T. T. Richards, ad- 
vertising manager Wagner Electrice Manu- 
facturing Company, St. Louis; Lambert 
Schmidt, German American Electric Com- 
pany, New York city; H. G. Steele, Pitts- 
burgh Transformer Company, Pittsburg ; 
L. P. Sawyer, secretary and treasurer 
Buckeve Ele tric Company, Cleveland; 
A. A. Serva, assistant sales manager Fort 
Wayne Electric Works, Fort Wayne, Ind. ; 

Arthur Jones, president Arthur Jones 
Company, Chicago; W. W. Smythe, Jr., 
western manager Fibre Conduit Company: 
Orangeburg, N Y.: Adrian Tobias, sales 
manager Duncan Electrice Manufacturing 
Company, Lafayette. Ind.; B. G. Tre- 
maine, National Electric Lamp Associa- 
tion, Cleveland: F. S. Terry, National 
Electrie Lamp Association, Glen Ridge, 
N. J., W. D. Uptegraff, vice- -president 
Nernst Lamp Company, Pittsburg, Pa.: 
Francis W. Willcox, assistant sales man- 
ager incandescent lamp department, Gen- 
eral Electric Company, Harrison, N. J.: 

J. R. Wiley, assistant manager Standard 
Underground Cable Company, Chicago: 
CAW ilkins, National Carbon Company, 
Cleveland, Ohio; Roger Williams, New 
York representative Simplex Electric 
Heating Company; James Wolff, Chicago 
manager New York Insulated Wire Com- 
pany; W. H. Whiteside, president Allis- 
Chalmers Company. Milwaukee; A. H. 
Whiteside, manager steam and electric de- 
partments, Allis-Chalmers Company, Mil- 
waukee; C. R. Wood, Moline Incandescent 
Lamp Company, Moline, HI; H. W. 
Young, sales manager Contral Electric 
Company, Chicago; A. L. W aterbury, 
manager Chicago office, American Sewer 
Pipe Company, Pittsburg, 
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The Faraday Society. 

The thirty-fourth ordinary meeting of 
the Faraday Society, of Great Britain, 
was held on Tuesday, April 28, 1908, at 
the Institution of Electrical Engineers. 
Professor A. K. Huntington, vice-presi- 
dent, was in the chair. 

The following nominations for the offi- 
cers and council to be elected at the an- 
nual general meeting were announced: 

President, Sir Oliver Lodge; vice-presi- 
dents, G. T. Beilby, R. A. Hadfield, W. 
Hlittorf, A. K. Huntington, Lord Ray- 
leigh, A. Schuster, J. J. ‘Thomson; treas- 
urer, F. Mollwo Perkin; council, Bertram 
Blount, A. C. Claudet, S. Z. De Ferranti, 
F. W. Harbord, R. S. Hutton, T. M. 
Lowry, H. F. K. Picard, James Swin- 
burne, J. F. L. Vogel, N. T. M. Wills- 
more. 

A paper by Professor A. K. Hunting- 
ton and Dr. C. H. Desch on “The Plani- 
metric Analysis of Alloys, and the Struc- 
ture of Phosphor-Copper,” was read by 
Professor Huntington. Dr. T. M. Lowry 
occupied the chair during the reading of 
the paper, which was illustrated by means 
of lantern slides. The authors discuss 
the conditions under which it is possible 
to estimate the relative proportions of the 
constituent metals of an alloy by means 
of a planimetric measurement of the areas 
of the solid phases exposed in a polished 
and etched micro-section. Details of the 
method are given, and its accuracy is 
shown by a series of measurements of 
analyzed alloys. ‘The method has been 
most fully studied in the case of phos- 
phor-copper, of which a number of photo- 
micrographs are shown. In the case of 
alloys containing less than the eutectic 
proportion of phosphorous, however, the 
area of the copper crystals is found to be 
considerably greater than that calculated 
from the composition determined by anal- 
ysis. The origin of the discrepancies was 
traced to the segregation of the eutectic, 
the copper crystals which separate at first 
drawing to themselves a portion of the 


copper of the surrounding eutectic. The - 


crystals are therefore surrounded by a 
belt of Copper phosphide. By measuring 
the area of this belt and thence calculat- 
ng the amount of segregated copper, 8 
correction may be applied to the area of 
the crystals, and a very satisfactory agree- 
ment with the analytical results is thus 
obtained, | 
Professor W. W. Haldane Gee, in a 
communication, suggested that the 
Ei might be used to compare the 
a lve losses of the constituents of an 
Moy after prolonged etching with differ- 
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ent reagents, or after electrolytic corro- 
sion, and so throw light on the method 
of corrosion. 

Dr. C. H. Desch stated, in reply to a 
question, that the method could not be 
of quite general applicability, it being 
useless, for example, in cases where the 
alloy was homogeneous. It was also neces- 
sary for the alloy to be in a state of 
physical equilibrium. 

Professor A. K. Huntington added that 
the method would probably be usefully 
extended to the case of the phosphor-tin 
alloys. 

A paper on “The Interaction of Alu- 
minum Powder and Carbon,” by Frank 
E. Weston and H. Russell Ellis, was read 
in abstract by Mr. Weston. Very little work 
has been done on the combination of alu- 
minum and carbon at temperatures lower 
than that of the electric furnace. Franz 
Fichter, using a mixture of soot and alu- 
minum, produced an impure aluminum 
nitride; Matignon, using a mixture of 
Jampblack and aluminum, obtained a 
product, on heating in a Perrot furnace, 
which yielded a gas with water consisting 
of 96.36 per cent CH, and 3.36 per cent 
hydrogen. The authors have shown that 
the aluminum powder and carbon can be 
made to react at temperatures much below 
that of the electric furnace. . Mixtures of 
aluminum powder and carbon, wood char- 
coal, sugar carbon and graphite have been 
prepared, in which reaction takes place 
in starting with a fuse of magnesium 
powder and BaO,, as in Goldschmidt’s 
reaction; other mixtures have been made 
which only react when heated at tempera- 
tures varying from 400 degrees centi- 
grade to 1,000 degrees centigrade. In all 
cases the products of reaction were found 
to be aluminum carbide (9.12 per cent to 
65.91 per cent), aluminum nitride (3.67 
per cent to 42.16 per cent), alumina 
(11.07 per cent to 55.4 per cent), alu- 
minum, and carbon. The carbide pro- 
duced is most probably that described by 
Moissan as Al,C,, since the gas obtained 
on treating the product of reaction with 
either water or hydrochloric acid was 
found to consist of CH, and hydrogen, 
the latter coming from (1) the action of 
hydrochloric acid in unaltered aluminum, 
(2) action of ammonia on aluminum, the 
NH, being formed by the action of water 
on the aluminum nitride. The authors 
are of opinion that the chief cause of the 
reaction is to be found in the initial oxida- 
tion of the carbon, by atmospheric (and 
occluded) oxygen, to carbon monoxide 
and carbon dioxide, the heat of this re- 
action causing the oxidation of some of 
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the aluminum to Al,O,, and the heat of 
this reaction causing the combination of 
the aluminum with carbon and at- 
mospheric (und occluded) nitrogen, This 
view is supported by the fact that very 
little action took place in a mixture of 
aluminum and wood charcoal when heat- 
cd to bright redness, in vacuo, in a steel 
tube, while the same mixture reacted en- 
ergetically when heated in an open basin 
to just visible redness. 

Dr. F. Mollwo Perkin did not agree 
with the authors’ view as to the cause of 
the reaction. ‘There was no evidence that 
at 1,100 degrees carbon monoxide could 
be reduced. Possibly the reaction was 
started by superticial oxidation of the 
aluminum. 

Charles Weiss referred to the aluminum 
carbides found at the bottom of the fur- 
haces in which aluminum is made. As 
a rule these carbides were entirely en- 
clused in a coating of alumina, 

H. R. Ellis gave some further particu- 
lars regarding the nitride produced, prob- 
ably by the action of nitrogen at a high 
temperature on the aluminum carbide. 
As crude aluminum carbide can be made 
by heating clay and carbon in the electric 
furnace, this method might be as eco- 
nemical a one for the fixation of at- 
mospheric nitrogen as the combination of 
calcium carbide and nitrogen to form 
cyanamide. 

Professor Huntington suggested that 
perhaps the authors’ reaction was a triple 
one, brought about by the presence of a 
gas carbon dioxide or carbon monoxide 
betwecn two solids which would not react 
alone. The gas, unlike the carbon, might 
be able to permeate the film of oxide sur- 
rounding the aluminum, getting at the 
actual metal, and so start the reaction. 

A note on “Technical Chemistry in 
Russia” was communicated by Professor 
N. Piltschikoff. The paper refers to cop- 
per-refining works at Moscow and St. Pe- 
tersburg and the Laschinsky electrolytic 
method of copper recovery from its ore 
which is used at Boleslav. The special 
feature of the process is to prevent oxida- 
tion of iron at the anodes, and consequent 
waste of current, by coating these with 
lead. The Gorbov and Mitkievitch arc 
furnace for the fixation of atmospheric 
nitrogen is about to be worked on a tech- 
nical scale. In this the current of air 
draws the are (the voltage across which 
is 600 to 1,500, direct or alternating) 
into a worm, in whose mouth is formed a 
“bunch of fire’ through which all the air 
has to pass. The products of combustion 
are subsequently. cooled in the) further 


882 


part of the worm. In an experimental 
fourteen-kilowatt furnace an output of 
fifty-six grammes nitric acid per kilowatt- 
hour has been attained. The furnace is 
stated to be simpler and more economical 
than the Birkeland-Eyde furnace. Other 
processes mentioned are the late Professor 
Kloboukoff’s method of electric tanning, 
which prevents fermentation in the bath, 
and Dr. Danilevsky’s process for deposit- 
ing copper on leather. The purification 
of water by ozone is being experimented 
with at St. Petersburg, and at Moscow 
Professor Sokotoff’s powerful and econom- 
ical ozonizer is being tried. 
—_«@—-—_____ 


FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


PACIFIC LIGHT AND POWER COMPANY. 

The annual report of the Pacific Light 
and Power Company, of Los Angeles, 
Cal., for the year ended December 31, 
1907, shows gross earnings of $1,281,055 ; 
expenses, $531,816; net, $749,239. Sub- 
tracting interest of $336,097 leaves a sur- 
plus of $113,142, which compares with 
$359,662 for the previous year. In the 
last four years the surplus earnings, 
amounting to $862,168, have been put 
back into the property for extensions and 
betterments. 


PORTLAND RAILWAY, LIGIT AND POWER 
COMPANY. 


The March earnings of the Portland 


Railway, Light and Power Company, | 


Portland, Ore., show gross earnings for 
the month of $336,152, an increase of 
$36,522 over the corresponding month of 
1907. ‘The operating expenses were $173,- 
366, a decrease of $16,474. The net earn- 
ings were $162,786 for the month, an 
increase of $53,000. There has been a 
decided increase in the earnings for each 
month this year. 


UNITED RAILWAYS OF ST. LOUIS. 

The report of the United Railways of 
St. Louis (Mo.) for the month of April 
and four months ended April 30 shows 
as follows: April gross, $865,691; ex- 
penses, $570,663; net, $295,028; charges, 
$232,274; April surplus, $62,754, as com- 
pared with $70,992 for the same month of 
1907. Four months’ gross amounted to 
$3,327,151; expenses, $2,203,707; four 
months’ net, $1,123,744; charges, $932,- 
$36; four months’ surplus, $191,308, 
comparing with $148,814 for the same 
period of last vear, an increase of $42,- 
494, 
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CUMBERLAND TELEPHONE AND TELEGRAPH 
COMPANY. 

The Cumberland Telephone and Tele- 
graph Company reports as follows for the 
month of April and four months ending 
April 380: April gross, $511,378; ex- 
penses, $304,532; April net, $206,846; 
charges and taxes, $37,582; April sur- 
plus, $169,264, comparing with $151,772 
for April of last year. Four months’ 
gross, $2,019,257; expenses, $1,197,210; 
four months’ net, $852,017; charges and 
taxes, $151,527, leaving a four months’ 
surplus of $700,520, which compares with 
$584,162 for the first four months of 
1907. 


AMERICAN TELEPHONE AND TELEGRAPH 
COMPANY. 


The American Telephone and Tele- 
graph Company reports as follows for the 
month of April and the four months 
ended April 30: Month of April—Divi- 
dends, $2,104,813; interest and other rev- 
enue, $806,443; real estate, $8,100; tele- 
phone traffic (net), $330,937; other 
sources, $92,130, making the total earn- 
ings $3,642,124. The expenses amounted 
io $192,925, leaving net earnings of 
$3,419,999.  Deducting interest, $648,- 
054, shows a surplus of $2,801,445, com- 
paring with a surplus for April of last 
year of $2,273,332, an increase of $528,- 
113. January 1 to April 30—Dividends, 
$5,808,380; interest and other revenue, 
$3,296,293; telephone traffic (net), 
$1,374,902; real estate, $30,837; other 
sources, $245,110, making the total carn- 
ings $10,755,823. The expenses aggre- 
gated $719,112, leaving net earnings of 
$10,036,711. Deducting interest to the 
amount of $2,576,635 leaves a surplus of 
$7,460,076. Dividends paid totaled 
$3,050,560, which makes the net surplus 
$1,109,516, comparing with $3,465,480 
for the corresponding period of 1907. 


INTERNATIONAL RAILWAY COMPANY, 


The report of the International Railway 
Company, of Buffalo, N. Y., for the 
quarter ended March 31, shows gross earn- 
ings of $1,157,628; expenses, $759,486 ; 
net, $398,142; charges, $332,412; surplus, 
$65,730. The surplus for the same period 
a year ago was $113,285. 


UTICA GAS AND ELECTRIC COMPANY. 


The report of the Utica (N. Y.) Gas 
and Electric Company for the vear ended 
December 31, 1907, including the earn- 
ings of the Herkimer County Light and 
Power Company, shows total income of 
£767,105. The electric sales amounted to 
$176,797. The operating expenses for 
the electrical department were $200,663. 
The net earnings for the electric depart- 
ment were $276,134. 
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New York City Traction In- 
vestigation Ended. 

The general investigation of the trac- 
tion companies of Greater New York by 
the Public Service Commission was for- 
mally ended on May 21, when William 
M. Ivins, the special counsel for the com- 
mission in the investigation, spread on 
the record the results of the work he and 
his assistants had been engaged in since 
the public sessions were temporarily dis- 
continued last November. 

The matters spread on the record at 
the closing session included the minutes 
of the Interborough-Metropolitan Com- 
pany, the Interborough Rapid Transit 
Company, and the various companies en- 
tering into the old New York City Rail- 
way Company, and the Brooklyn Rapid 
Transit. Company. ‘There was also a 
special report on the Third Avenue Rail- 
road, copies of leases, a map showing 
franchise routes, and a history of the old 
Metropolitan Traction Company. 

The special report on the Third Avenue 
Railroad submitted by Mr. Ivins traces 
so far as possible the disposition of the 
proceeds of the $35,000,000 issue of bonds 
in 1900, following the leasing of the road 
by the Metropolitan. Ht is pointed out by 
Mr. Ivins that the purpose of the parties 
to the transaction at the time of provid- 
ing for the retirement or acquisition of 
the funded debt of the Third Avenue and 
its constituent companies has not been 
realized and that such funded debt re- 
mains the same now as at the time of the 
execution of the $50,000,000 mortgage. 

— 0 
Electricity from Peat. 

United States Consul-General Robert 
J. Wynne, of London, reports that before 
a committee of the British House of Com- 
mons interesting details were given of the 
scheme for establishing in Ireland a new 
electric supply generated by peat gas, the 
first of the kind in Great Britain. The 
Dublin and Central Ireland Electric 
Power Company is seeking powers to sup- 
ply electricity to portions of counties 
Dublin, Kildare, Queens and Kings, and 
have arranged to purchase 500 acres of 
peat bog in the district. Hitherto one of 
the chief objections to the use of peat for 
generating power is that it contains ninety 
per cent of moisture and is too expensive 
to dry. The promoters propose to use a 
process, common in Germany, by which 
it is advantageous to retain fifty per cent 


of moisture in peat, thereby obtaining 
by-products, such as sulphate of ammonia, 
which alone would pay the cost of the 
process. 
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Storage Reservoirs to Pre- 
vent Floods and Aid 
Navigation. 

A plan has been proposed to stop for- 
ever the costly spring floods at Pittsburg 
and other places along the rivers which 
drain the Appalachian Mountains. These 
annual devastations are so certain in their 
recurrence that they have come to be con- 
sidered almost inevitable. All the efforts 
of the government with dams, restraining 
walls and other engineering works have 
proved inadequate to contro] the streams 
when they have been swollen with the 
melting winter snows. On the other hand, 
the government projects have proved un- 
availing to maintain these same rivers at 
a depth great enough to permit unham- 
pered navigation later on in the year, 
when the flood waters have spent them- 
selves. This latter trouble possibly causes 
a greater financial loss to the South than 
the flood, but as it is not concentrated 
into a brief spectacular outburst, less is 
heard of it through the newspapers. It 
was, indeed, the problem of navigation 

that gave rise to the present scheme. 

It is now proposed to go to the scat of 
the evil—to the headwaters of the rivers 
—and apply there two remedies: First, 
the maintenance of a forest cover which 
will keep the ground porous so that it 
will not shed all the water from its sur- 
face at once, but will soak it up and re- 


lease it gradually; second, to establish 


storage reservoirs at strategic points 
which will retain surplus flow when it is 
not useful but only does damage by being 
allowed to run free, and will pay it out, 
little by little, later, when it is sorely 
needed. | 

The Federal Government has spent 
$30,000,000 to improve navigation on the 
rivers which have their upland sources 
in the Southern Appalachians, and work 
already undertaken will cost at least 
$56,000,000 before it is finished. This 
does not include the Ohio proper, which 
is largely supplied with water from these 
sources, on which more than $6,000,000 
has been spent. Despite this outlay navi- 
gation ìs s0 precarious on many of these 
Tivers, especially in the upper stretches, 
during several months every year that 
steamboat lines have to suspend opera- 
tions and many companies have aban- 
doned the field because with the light- 
draft vessels they are forced to use they 
can not compete with railroads, although 
steamboat transportation is normally 
much cheaper than railroad rates. The 
government hag striven for a four-foot 
depth, or even, in some places, for a three- 
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foot stage, and been unable to maintain 
it throughout the year. 

Experts from the Geological Survey, 
with the storage-reservoir scheme in mind, 
last year made a careful study of the 
rivers which flow from both sides of this 
watershed, located reservoir sites, com- 
puted the amount of water they would 
hold, the heights of the necessary dams, 
and the periods during which the rivers 
could be maintained at various depths 
above their low-water levels during the 
dry seasons. The results of this study 
are publishel under the title “The Rela- 
tion of the Southern Appalachian Mount- 
ains to Inland Water Navigation,” as Cir- 
cular 143 of the Forest Service, and can 
be obtained free by writing to the For- 
ester, at Washington. ‘The initial cost of 
these reservoirs would be greater than the 
works under the present system, but the 
authors of the circular say that the stor- 
age reservoirs would give the relief, both 
in regard to navigation and to floods, 
which the present projects fail to supply, 
and they point out that the relief so 
gained would be permanent, whereas 
under the system now in operation there 
is a continuous expense in dredging the 
channels, which become clogged with sand 
and silt washed down by the spring floods, 
especially from the unforested areas 
around some of the rivers. 

In the long run the storage-reservoir 
method would be cheaper as well as more 
effective, for, as one of the sponsors of the 
plan says, it is better business to add to 
the tops of the rivers and get what you 
want than to keep digging out the bottoms 
in an attempt to get a river deep enough 
to float a boat in. 

— 0 
Receivers Authorized to Re- 
habilitate Metropolitan 
Lines. 

In an opinion written by Judge Ward 
the United States Circuit Court of Ap- 
peals handed down a decision on May 20 
sustaining the order of the Circuit Court 
authorizing Adrian H. Joline and Doug- 
las Robinson, receivers of the New York 
City and Metropohtan Street Railway 
companies, to issue receivers’ certificates 
to the amount of $3,500,000 for a general 
rehabilitation of the surface lines under 
their control. The original order was 
granted several weeks ago by Judge La- 
combe, and was taken on appeal to the 
higher court by the Morton and Guaranty 
trust companies and other creditors who 
were opposed to the certificates being 
made a prior lien to the mortgages held 
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by the two trust companies and other 
claims on the property of the two lines. 

Judge Ward’s opinion says: “This is 
an appeal from the order of the Circuit 
Court authorizing the issuance of receiv- 
ers’ certificates to the amount of $3,500,- 
000. The property in the custody of the 
court consists of a congeries of steel rail- 
ways owned by or leased to the defendant, 
the Metropolitan Street Railway Com- 
pany, and operated as its lessee by the de- 
fendant, the New York City Railway Com- 
pany, subject to various liens, particularly 
of $12,500,000 to the Guaranty ‘Trust 
Company, as trustee, upon a part of the 
premises, and to a subsequent mortgage 
of March 21, 1902, upon the same prop- 
erty and other property to secure the pay- 
ment of outstanding bonds amounting to 
$16,604,000 to the Morton Trust Com- 
pany, as trustee. Under the lease the 
New York City Railway Company is 
bound to maintain the property, pay all 
taxes, charges, rents and other expenses, 
together with a dividend amounting to 
seven per cent on the capital stock of the 
defendant, the Metropolitan Street Rail- 
way Company. 

“September 24, 1907, Adrian H. Joline 
and Douglas Robinson were appointed 
receivers of the New York City Railway 
Company, and afterwards, on October 1, 
1907, receivers of the Metropolitan Street 
Railway Company. ~ 

“We have no doubt of the prime im- 
portance of continuing the operation of 
the property as an entirety, and to that 
end of the necessity of raising funds by 
means of receivers’ certificates, and, as a 
necessary corollary, of giving the certifi- 
cates a lien prior to the claims of the 
general creditors of both companies and 
to the mortgagees above mentioned, in 
order to secure their marketability. 

“The justification of displacing lens is 
the preservation of the property upon 
which they exist, and when but one com- 
mon debtor is involved the preference af- 
fects only the lien creditors, because thie 
debtor, owing all his debts alike, is indif- 
ferent to the order in which they are paid. 
Whien, however, as here, there is a lessee 
defendant and owner defendant, both of 
whom are insolvent, though it may be 
proper to displace for the common benefit 
liens upon both of the properties, still it 
is also proper to determine whether inter 
se the debt of the lessee should be im- 
posed upon the lessor or the liens on the 
lessor’s property be displaced for the ben- 
efit of strangers to the lien creditors, viz.: 
the lessee and its creditors.” 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Small Transformers for Metallic- 
Filament Lamps. 

The use of small transformers in con- 
nection with low-potential metallic-fila- 
ment lamps seems to be making headway 
in Great Britain. A number of designs 
of transformers for this purpose have been 
deseribed recently, and an interesting one 
is given here in some detail. This is 
known as an “adapter” transformer, the 
aim in its design being to make it light 
and compact. It is intended to be placed 
directly in the lamp socket, the lamp itself 
being placed in a second socket on the 
other end of the transformer. This calls 
for no change in the wiring of the room, 
and when the lamp is out of service there 
are no transformer losses, since the latter 
is placed beyond the key of the socket. 
The diameter of these transformers is 
about one and seven-eighths inches, the 
total length five and one-half inches, and 
the weight is about one and one-half 
pounds. This particular type is not an 
autotransformer, but a pure transformer 
with separate primary and secondary 
windings. It is constructed with a sin- 
ele core of high-grade iron strip on which 
are wound first the primary and then the 
secondary coils. The ends of the strip are 
then bent around to close the magnetic 
circuit, A very high space factor is at- 
tained with this design, the rating of the 
size mentioned being twenty watts. Tt is 
intended to be used for one sixteen-can- 
dle-power, twenty-five-volt lamp, or for 
two ten-candle-power lamps of the same 
potential, he transformer is, when de- 
sired, equipped with an intermediate tap 
enabling the voltage of the lamp to be 
raried from twenty-five to twenty, or to 
five, as desired, simply by twisting the 
lamp socket.—Abstracled from Electrical 
Engineering (London), May “. 

< 


A New Radiation Pyrometer. 

A new radiation pyrometer, based npon 
the Stefan-Boltzmann radiation law, is 
deseribed here by C. B. Thwing. This 
law states that the radiation from a black 
hody is proportional to the fourth power 
of the absolute temperature, and as many 
bodies depart but slightly from this law 
and the radiation from an enclosed space 
is in accordance with it, the utilization 


of the law is justified. The instrument 
consists of a therino-couple enclosed with- 
in a blackened tube, the end of which is 
furnished with a conical mirror for con- 
centrating the radiations. If the lumi- 
nous surface, the temperature of which 
is desired, be larger than the solid angle 
subtended by the conical mirror, the radi- 
ation received by the instrument will be 
independent of the distance of the latter 
from the radiating surface. This is a 
convenient Characteristic, since it makes 
selfing up easy and eliminates errors from 
inaccurate distance measurements, The 
receiving tube of the instrument is about 
seventy centimetres long and two and one- 
half centimetres in diameter in the port- 
able form; in the stationary type the tube 
is made somewhat shorter and is pro- 
tected by a water jacket. In many cases 
it is found desirable to insert a tube of 
fire-clay into the opening of the furnace 
far enough to take the temperature of the 
surrounding gases without permitting the 
ingress of cold air to the furnace, “The 
indicating instrument for the pyrometer 
is a D’Arsonval galvanometer with a spe- 
cial temperature regulation arrangement. 
The usual high-resistance compensation 
is omitted, but by an arrangement of a 
lever pressed against the magnet by means 
of an aluminum post and a rod of dif- 
ferent metal, the air-gap of the magnet 
is varied with the temperature, thus cor- 
recting for temperature changes. Several 
types of galvanometer are used for the 
instrument, these being of the portable, 
fixed or recording patterns.—A bstracled 
from the Journal of the Franklin Insti- 
tule (Philadelphia), May. 
< 
Electric Cranes for Dock and Harbor 
Work. 

With the opening of the new docks at 
Hamburg, Germany, a large number of 
electrie cranes have been put into service. 
These are all of German manufacture, and 
the installation is the largest of its kind 
in the world. These cranes are of several 
types, there being 134 of one type alone 
at the Nuhwaeder dock, designed for a 
normal load of three tons, but tested for 
three and three-quarters tons. The dis- 
tance between the quay wall and the 
centre of the lifting rope is nine and one- 


half yards, and from the centre of the 
crane to the centre of the rope, twelve 
yards. The distance between the centres 
of the rails on which the crane travels is 
fifteen yards, the maximum lifting height, 
twenty-six yards, the radius of lifting, 
ten feet. Records of the operation of 
these cranes show that with a load of one 
ton, forty complete cycles are easily made, 
fifty are possible in operation, and under 
the best conditions sixty may be attained. 
The lifting speed of a three-ton load is 
fifty-two yards a minute. The eranes are 
equipped with series motors with a work- 
ing range between ten and forty horsc- 
power, the efliciency of the motor being 
a maximum at twenty horse-power, In 
addition to this particular installation 
there are fifty-four half portable cranes 
at Hamburg with a capacity of two and 
one-half tons, and tested at three and one- 
half tons. The lifting radius is thirteen 
vards, and the hoisting speed at full load 
is fifty-six yards a minute. The daily 
and monthly records of these cranes show 
that an average output of one kilowatt 
corresponds to the loading of six tons 
twelve hundredweight. ‘The average load 
on the power station is 3.3 kilowatts per 
crane when twenty cranes are at work, 
and 2.2 kilowatts when seventy cranes are 
at work simultaneously. When these 
cranes were first put in operation it was 
found that the actual consumption in 
walt-hours per cycle at full load, two and 
one-half tons, was 219; after several 
months’ operation this dropped to 190, the 
saving being due to the better efficiency ob- 
tained after the apparatus had been run 
for a time. There are also several large 
cranes with lifting capacities of fifty tons 
at Hamburg, some of which have a length 
of 110 feet and a working radius of sixty- 
four feet.—Abstracled from the Electrical 
Review (London), May 8. 
< 

The Mechanical Equivalent of Light. 

In this article dealing with the lumi- 
nous efficiency of the mechanical equiva- 
lent of light, Dr. ©. V. Drysdale discusses 
what is meant by the mechanical equiva- 
lent of light. A luminous source may be 
said to have two efliciencies, one giving 
the ratio of the amount of energy radiated 
as light to the total amount of energy set 
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free in the source. Under certain condi- 
tions part of the latter energy will be 
carried away by convection or otherwise, 
so that it may not be entirely fair to 
charge this loss against the source when 
determining its radiating efficiency. In 
other words, a second efficiency, that of 
radiation, may be deduced, which is the 
ratio between the energy radiated as light 
and the total radiation. Such a defini- 
tion is, however, somewhat misleading, 
because those radiations in the yellow of 
the spectrum are very much more effect- 
ive in producing the sensation of light, 
and it is easily possible to conceive of two 
sources which would be equally efficient 


according to the two equations just given, , 


but which would be very different as pro- 
ducers of light, because one of them might 
be a powerful radiator of yellow light 
while the other gave out only red light. 
To obviate this difficulty, C. Fery and C. 
Guilleaume have made propositions which 
are equivalent in meaning. Instead of 
taking the total power of the source bce- 
tween the spectral limits, it is proposed 
lo substitute the amount of power required 
to produce the same luminous effect as 
the source in a light of a definite charac- 
ler, and this is light in the yellow-green, 
corresponding to the wave-length .5 1p, 
which appears to be the light which gives 
the maximum visible effect for a given 
amount of power. Unless, therefore, the 
source emits this kind of light, there will 
be an amount of power less than that 
Which it sends off in visible radiations, 
Which will give the same luminous in- 
tensity in the form of yellow-green light, 
and when this quantity is substituted for 
the other in the equation expressing the 
efficiency of the source, the expression 
is called by the author the “reduced” 
luminous efficiency, since it is reduced to 
light of a standard color. This method 
is not free from criticism, but it seems 
to be more definite in meaning than any 
other expression. ‘This leads to a simple 
and definite method of determining lumi- 
hous efficiencies. Tnstcad of finding out 
the amount of power contained in the 
light to be tested, all that is necessary is 
lo find the amount of power required to 
sive the same intensity in yellow-green 
light. This means that if it is possible 
lo determine once for all the amount of 
power to give one mean spherical candle- 
power of yellow-green light, it will be 
hecessary to find only the power in watts 
per candle for the source to be tested by 
ordinary photometric methods. ‘The total 
luminous efficiency of the source will then 
be obtained by dividing the power in watts 
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per candle for the yellow-green by the 
power in watts per candle for the source. 
This quantity, the power per mean spher- 
ical candle-power of some standard light, 
is what may be called the mechanical 
equivalent of light. Hitherto this term 
has been applied to the power required to 
produce a mean spherical candle of white 
hight, but this is very indefinite, so that 
it seems better to restrict the term to the 
power required to produce a mean spher- 
ical candle-power of monochromatic light 
of maximum — Juminosity.— bstracted 
from the Illuminating Engineer (Lon- 
don), May. 


Unusual Burnouts of Underground 
Cables. 

A description is given here of three un- 
usual burnouts occurring on the under- 
ground system of the Chicago Edison 
Company. Tnall three of these cases loca- 
tion of the trouble was rendered impossi- 
Lle by electrical methods, as all of the con- 
ductors of the cables involved were either 
entirely burned in two, or were grounded, 
leaving no good conductor for a loop test. 
The first of these burnouts is the only one 
in which the original cause of the trouble 
is definitely known. Tn this case a coil 
of fifty feet of No. 6 wire was accident- 
ally connected to one phase of the high- 
tension bus and the ground bus, short- 
The test wire was 
completely volatilized, but did little other 
local damage, but a test made later showed 
that all three conductors of the cable were 
grounded. After some difficulty the fault 
was loeated and the eable was withdrawn, 
when if was found that the burnout was 
about fifty feet from one of the manholes. 
There were several places along the cable 
where the are established by the short cir- 


circuiting this phase. 


cuit had traveled along the duet and 


burned holes entirely through the lead. 
Sunilar holes were found up to a distance 
of about twenty feet from the ends of the 
cable. An examination of the cable made 
it evident that a large amount of energy 
had been set free during the trouble. For 
this reason it was decided to examine the 
conduits to see whether they had suffered 
any damage. It was found that the duct 
containing the cable had been fused, a 
hole being pierced entirely through one 
corner, and two adjoining ducts had been 
punctured by the arc, in each case the 
enclosing cable being considerably dam- 
aged. A third duct was also pierced, but 
the cable was uninjured. From the char- 
acteristics of the machines connected with 
this cable, it appears that about twenty- 
four kilowatt-hours were expended during 
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the short circuit, aud as the trouble lasted 
about four minutes, the power taken was 
about 21,000 kilowatts. The second burn- 
out involved a 500-volt as well as a 9,000- 
volt cable. The cause for this is not 
known, but the trouble became evident by 
ihe opening of a circuit-breaker. A pre- 
liminary test showed that all three con- 
ductors of two 9,000-volt cables were 
grounded, and, also, that these cables were 
apparently crossed with a 500-volt circuit. 
As both cables involved were long, it 
seemed inadvisable to locate the fourth 
by the “cut-and-dry” method. Other 
methods failed to do so, and an inspection 
of the routes showed no evidences of 
trouble. The following day it was re- 
ported that a manhole cover on one line 
had blown up, and upon examining the 
manhole it was discovered to be full of 
water, which was flowing in through one 
duct. In attempting to draw the cable 
out of this duet, a short piece pulled off, 
and a similar result followed when it was 
endeavored to abstract it from the far 
end of the duct. The conduit was, there- 
fore, opened, and it was found that a 
water pipe had broken above the line. 
Examination of the injured cables showed 
that they were in a number of pieces, and 
the duet had heen filled with soot, due to 
vaporization of the resinous compounds in 
the insulation of the burning cables. 
These duets were found to contain a suh- 
stance resembling sealing-wax, in which 
were oceasionally found pieces of con- 
crete. The bottom of the duct containing 
the damaged cable was melted out, and 
It was necessary not only to put in a new 
cable, but to relay the injured ducts. The 
third breakdown was made known by the 
opening of an automatic switch violently, 
so that considerable oil was thrown out 
of the case. A few minutes later a switch 
on another line opened, and shortly after 
two more cables on the same duet line 
broke down under test. The trouble was 
located in the east side of the Quarry 
street tunnel. On pumping out the water 
it was found that one eable was burned 
completely in two, while several of the 
others were badly injured. This hap- 
pened while the cables were under thirty- 
five feet of water, a condition which had 
prevailed for two days. It was thought 
that the water must have found its way 
in through a minute opening in the lead 
sheathing and gradually penetrated the 
paper insulation. When this started, the 
trouble spread to the other cables.—A}- 
stracted from the Journal of the Western 
Suctely of. Engincets (Qhicago)) A pril. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Mercury-Rectifier Battery- 
Charging Outfits. 

The Westinghouse Electrie and Manu- 
facturing Company, Pittsburg, Pa., has 
recently introduced a number of improve- 
ments in the manufacture of Cooper 
Hewitt mercury rectifiers, providing a 
means of converting alternating current 
into direct current without the use of any 
moving machinery, The illustrations 
herewith are of rectifier outfits used for 
battery charging. These batterv-chareing 
outfits have an extremely high efficiency at 
both full and Tight loads. The largest 
sizes require but a very small floor space, 
and the smaller outfits are adapted for 
mounting on the wall. The rectifier bulbs 


and the two lower of mercury. The air is 
exhausted from the bulb and suitable 
terminals are provided for connecting the 
electrodes in the circuit. The graphite 
electrodes are positive, the main mercury 
electrode negative, and the other mercury 
electrode is a supplementary or starting 
electrode. The bulb is mounted so that 
it can be oscillated or slightly shaken, 
which is necessary to start it into opera- 
tion. The alternating-current supply cir- 
cuit is connected to the two positive elec- 
trodes, and these electrodes pass current 
in one direction only, and oppose all cur- 
rent flowing in the opposite direction. 
The essential apparatus of the type D 
outfit consists of an autotransformer, a 


FRONT, SIDE AND REAR Views oF Tyre D Mercury RECTIFIER, BATTERY- 
CHARGING OUTFIT. 


are placed so as to be entirely protected 
from mechanical injury, and when worn 
out may be very readily replaced with new 
ones. The normal operating life of the 
bulbs is 600 hours, but this life is often 
greatly exceeded. 

The rectifier outfits illustrated are of 
two types. The type D outfits are de- 
signed for charging batteries of from ten 
to forty-four cells, and have a maximum 
capacity of thirty amperes. The type E 
outfits are for charging ignition batteries 
of from two to ten cells, and are made in 
both five and ten-ampere capacities. 

The rectifier bulb consists of a closed 
glass vessel provided with four electrodes, 
the two upper electrodes being of graphite, 


two-pole alternating-current knife switch, 
a starting switch, a shunt, and a starting 
resistance mounted in one case; a regu- 
lating reactance, rectifier, bulb, ammeter. 
voltmeter and direct-eurrent circuit- 
breaker, The panel is thirty-six by sixteen 
inches, its top reaching sixty-six inches 
above the floor. The face of the panel 
need not extend more than twenty-four 
inches from the wall against which it 
stands. The pancl is made of slate with 
black marine finish, and is supported on 
a standard pipe frame. The autotrans- 
former is mounted on the floor directly 
under the panel, and all the other appa- 
ratus is mounted upon the panel. The 
bulb is mounted on the back of the panel 


and is supported in a metal ring having a 
stem which projects through the panel, to 


which a hand wheel is connected for tilt- 
ing the bulb. One size of bulb only is re- 


quired for any capacity up to thirty am- 


Tree E RECTIFIER BULB—CaPpacitiges, FIVE 
AND TEN AMPERES. 


peres direct current, and this bulb may be 
used on any usual commercial alternating- 
current circuit. Metal caps on the 
mereury electrodes serve to proteet them 


Front View or Type E RECTIFIER PANEL 


from mechanical injury, and the location 
of the bulb on the back of the panel makes 
accidental breakage a remote possibility. 
The positive electrode terminals of the 
bulb are connected to the autotransformer, 
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and the lead from the negative electrode 
of the bulb is connected to the positive 
pole of the battery to be charged. 

The regulating reactance is contained in 
a cast-iron case, which is mounted on the 


SIDE VIEW OF TYPE E RECTIFIER PANEL. 


hack of the panel. It is connected in 
series with the alternating-current supply, 
and several taps are connected to the dial 
contacts on the face of the panel. This 


; | 
OOPER Hewirr Mercury REctTIFIER BULB, 
Capacity, THIRTY AMPERES. 


regulator, by means of the eight-point dial 
Switch, Provides for fine gradations of 
Voltage. . 

The autotransformer is designed for 
Sixty-cycle circuits, and is wound for the 
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proper supply and battery voltages. It 
is provided with a number of taps which 
are connected to the dial on top of its 
case, and by means of this dial switch 
considerable variation in voltage may be 
obtained. The autotransformer dial switch 
provides for large variations in voltage, 
while the regulator on the pancl takes 
care of the smaller variations. 

These rectifiers are designed primarily 
to operate on sixty-cvcle current, but they 
can also be designed to operate on any 
commercial frequency between twenty-five 
eveles and 133 eveles. The average 
power-factor of the rectifier at present, 
when operated under proper conditions, is 
approximately ninety per cent. 

The type E ignition-battery charging 
outfit comprises a small self-contained 
rectifier set, the standard sets being 
wound for sixty-evele, 110-volt alternating 


ees, a See a a 
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bulb, autotransformer and resistances are 
mounted back of the panel within the 
frame, so that they are well protected 
from mechanical injury. The five-ampere 
type E set occupies a wall space of 
thirteen and three-quarters inches by six- 
teen and five-cighths inches, and the front 
of the panel projects ten and thirteen- 
sixteenths inches from the wall. The ten- 
ampere panel requires a space of fourteen 
and three-cighths inches by nineteen 
inches, and projects twelve and five-six- 
teenths inches from the wall. Meters are 
not provided with the type E outfit. 


— e0 


A New Line of Direct-Current 
Portable Instruments. 

A new line of direct-current portable 

instruments, known as type DP, has been 

placed on the market by the General Elce- 


-—— 


Type DP 150-AMPERE MILLIVOLTMETER WITH SHUNT. 


current. Where this current is not ob- 
tainable they can be supplied with special 
autotransformers wound for 2?0-volt 
alternating current. The apparatus con- 
tained on both sizes of type E panels 
differs only in capacity, and the essential 
parts consist of the rectifier, bulb, auto- 
transformer, starting and shunt resist- 
ances, and regulating reactance. 

The starting switch and operating 
handle on the face of the panel perform 
the same functions as the similar appa- 
ratus on the type D panels, and a fuse is 
provided for overload protection. The 
double-throw switch and dial switch both 
provide for voltage regulation. 

The type E outfit is supported on an 
iron frame with four projecting legs 
which terminate in fect bolted to the wall. 
The panel is bolted to this frame, and the 


tric Company, Schenectady, N. Y. This 
type of instrument has been designed 
especially for laboratory and general test- 
ing purposes and includes a complete line 
of ammeters, voltmeters, milammeters 
and millivoltmeters with 
portable shunts. 

These instruments are constructed on 
the well-known 1D’Arsonval principle, the 
coil of wire carrying the current to be 
measured, or a shunted portion of it, be- 
ing wound on a rectangular frame mount- 
ed on jeweled bearings. This frame is 
free to move in the annular space between 
a soft iron core and pole-pieces of a pow- 
erful permanent magnet. 

The case enclosing the mechanism of 
the instrument is of drawn steel with a 
cast-iron cover, thus thoroughly protect- 
ing the instrument!from_the influence of 


the necessary 
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stray fields. ‘The magnets used are of 
the highest grade of magnet stecl obtain- 
able and their permanency is assured by 
improved processes of aging and harden- 
ing. High torque is secured through effi- 
cient design. 

The scales are uniform throughout 
their entire range and are very legible. 
To eliminate errors due to parallax, the 
instruments are equipped with flat point- 
ers viewed on edge and a mirror is placed 
under the scale. 

Ammeters are made self-contained in 
capacities up to and including thirty am- 


peres. For higher ranges, up to 2,000 
amperes, a millivoltmeter with scale 


marked dire¢tly in amperes is used with 
a portable shunt. These shunts are de- 
signed to give a uniform drop of 200 
millivolts at full load rating, and are, 
therefore, intercharfgeable. The millivolt- 
meters used with these shunts are also 
interchangeable. 

The portable shunts are mounted on a 
hase of aluminum alloy and are protected 
hy a perforated sheet metal casing. This 
gives a very light and durable construc- 
tion. They are furnished with a leather 
handle to facilitate transportation. If de- 
sired, two or three shunts can be fur- 
nished, combined in one case. 

When an instrument is desired for a 
class of work which does not require ex- 
treme precision, a DP millivoltmeter can 
he furnished for use in connection with 
switchboard shunts, the instrument giving 
full seale deflection when subjected to a 
sixty-nullivoit drop in potential, or a tap 
may be brought out at sixty millivolts on 
the standard 200-millivolt voltmeter, en- 
abling it to be used with both portable 
and switchboard shunts. 

Where it is desirable to use one instru- 
ment to cover a wide range of current, a 
millivoltmeter can be furnished for use 
with any combination of single, double 
or triple-rated) shunts. The standard 
capacities of the portable shunts have been 
so selected that, regardless of which capac- 
ities are chosen, the seale readings may 
he quickly determined. 

Voltmeters of the DP type are fur- 
nished self-contained in capacities up to 
and including 750 volts. Double-seale in- 
struments can be supplied if desired. For 
measuring very low voltages and currents 
DP instruments can be furnished with the 
scales marked in millivolts and milam- 
peres, 

As shown in the illustration, this type 
of portable meter is neat in appearance. 
The carrving case is of mahogany and all 
melal parts have oxide finish with nickel 
trimmings, 
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Electric Heat Applied to . 
Stereotyping. 

A striking example of the advantages of 
electric heating over steam or gas heating 
is afforded by the Hadaway electrically 
heated stereotypers’ matrix drier. The 
stereotyping process in every newspaper 
office is one in which the time element is 
of the greatest importance. Every mìn- 
ute counts, and much experimenting at 
great expense has been undertaken for the 
sake of reducing the time. With the 
other methods developed to the utmost, 
the electric method shows a saving in time 
of from fifty per cent to sixty per cent. 

In addition to the saving in time the 
Hadaway matrix drier presents a number 
of advantages over the older types. The 
bed which contains the heating element 
is solid and has no tendency to give like 
the cored bed required by other methods. 
The liability of the bed to explode from 


ELECTRICALLY HEATED STEREOTYPERS’ MATRIX 
DRIER. 


excessive pressure is entirely eliminated. 
Electric heat can be more closely regu- 
lated and is absolutely reliable. 

The heating element consists of a steel 
resistance grid, embedded and hermet- 
ically sealed in fireproof insulation in a 
heavy bed plate, immediately below its 
upper surface. As the result of this con- 
struction the surface of the bed plate at- 
tains a very high temperature and the 
solid metal below serves as a thermal stor- 
age reservoir. The cold form draws the 
heat very rapidly from this surface, so 
that the type is very quickly brought to 
the temperature required to thoroughly 
dry out the matrix. 

The grid is practically indestructible. 
The fireproof insulation does not deterio- 
rate when continually subjected to high 
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temperatures. It has a high dielectric 
strength and good heat-transmitting qual- 
ities. 

This device is manufactured by the 
Westinghouse Electric and Manufactur- 
ing Company. 

a 
Bonus for Allis-Chalmers 
Company. 

A bonus of about $100,000 will be 
awarded the Allis-Chalmers Company by 
the Sanitary District of Chicago on a con- 
tract for two screw pumping engines in- 
stalled in the Thirty-ninth street pumping 
station, which, with four centrifugal 
pumping units built and installed there 
by the same company, represent an aggre- 
gate maximum capacity of 2,160,000,000 
gallons of water and sewage every twenty- 
four hours. 

The official test shows a duty of 145,- 
000,000 foot-pounds, while the contract 
calls for 95,000,000 foot-pounds. A bonus 
of $1,000 was offered for every million 
foot-pounds in excess of the contract fig- 


‘ure, that sum representing only a small 


proportion of the saving in operating ex- 
penses to be effected by every million foot- 
pounds inerease in the engines’ efficiency. 

The test was run under the direction of 
Ifenry A. Allen, representing the Sani- 
tary District; Louis E. Strothman, of the 
Allis-Chalmers Company, and W. E. Jen- 
nings. Twenty observers checked up the 
work for the Sanitary District and six- 
teen others for the contractor. 

—— 0 


Last Year’s Turbine Business. 


Retrospective of the development dur- 
ing the past year of the steam turbine, the 
accompanying figures reported by the 
Westinghouse Machine Company are m- 
teresting as tending to controvert the gen- 
eral impression that the turbine business 
suffered heavily during the year. Al- 
though one month’s business in 1906 still 
holds the record at 62,100 kilowatts, the 
year 190% was marked by an average de- 
mand quite as large. As late as July, 
orders for 34,750 kilowatts were taken 
during that month, as compared with 
25,750 for July, 1906. For the first nine 
months of each year the demand for tur- 


bines was as follows: 1907, 158,550 kilo- 
watts, and for 1906, 152,400 kilowatts; 
or, taking the middle six months of the 
vear, from April to September, inclusive, 
thus excluding the usual midwinter activ- 
itv, as well as the late depression, the 
average per month is as follows: 1907, 
15.833 kilowatts: 1906, 14,365 kilowatts. 
Thus it is apparent that up to the period 
immediately preceding the depression of 
October the demand for turbine equip- 
ment shows a steady increase. 


May 30, 1908 


The “Cartridge” Jump Spark- 
Coil. 

The “cartridge” jump spark-coil is the 
name of a new ignition coil which has 
been put on the market by the Chicago 
Coil Company, 45-47 Jackson Boulevard, 
Chicago, Ill. ‘The name seems very ap- 
propriate, since the coil is so constructed 
that any of its principal parts may be 
replaced in a few seconds’ time. 

This appears to be a desirable feature 
from the standpoint of repairing. Few 


coil users have not at some time or other 
had occasion to attempt the repairing of 


“ CARTRIDGE” JUMP SPARK-Co1L COMPLETE. 


a spark-coil, usually with sad results. 
The matter of breaking and remaking 
-connections with these parts is usually 
difficult with those who would make their 
own coll repairs. 

In order to get to the parts, such as 
the secondary and condenser (which have 
been a source of mystery to many coil 
users), all that is required with the new 
coil is the removal of four screws from 
the vibrator end of the box. 


This allows 


ee eet, on oo fo nae ee eh DRT. 


“ CARTRIDGE ” Co!IL DISASSEMBLED. 


the primary winding core and vibrator to 
come off as a unit with the end of the 
box. 

When this is done the secondary wind- 
ing, or cartridge, and the condenser cart- 
ridge may be removed from the box alto- 
gether or separately and new ones slipped 
in or the old ones tested or repaired with 
far less trouble or expense than heretofore 
when a coil was usually discarded rather 
than try repairing. 

The cartridges for these coils are vac- 
uum treated while being boiled out in 
wax, so that all air gases or moisture is 
removed and a high quality of insulating 
compound takes the place, hermetically 
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sealing the coils and the condensers in 
their respective receptacles. 

The coil windings are made of black 
enameled wire, which is used exclusively 
in place of cotton or silk insulated wire. 

The Chicago Coil Company produces 
enameled wire and is furnishing it to 
buyers of magnet wire. 

The cartridge coil has a very effective 
contact adjuster, which gives an adjust- 
ment that can not change of its own ac- 
cord, but which requires no tools to change 
when desired. 
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THE HALLBERG AUTOMATIC ELEC- 
TRIC ECONOMIZER. 


BY J. H. HALLBERG. 


When the are lamp was first applied 
to stereopticon, projecting, moving-pic- 
ture lanterns and theatrical spot lights, no 
particular attention was paid to the effi- 
ciency and control of the lamp. A simple 
hand-feed lamp of the focusing type with 
one, carbon above the other was adopted 
and is still considered the standard. Are 
lamps for moving-picture machines must 
necessarily be of the open-arc type in order 
that the are may be short and the craters 
as large and bright as possible. A lamp 
of this sort requires large amperage and 
low are voltage. The standard adopted 
for direct current varics between twenty 
and forty amperes with forty-two volts 
at the are. With alternating current it 
is necessary to use from thirty to sixty 
amperes with thirty-two to thirty-eight 
volts at the are. 

As all standard lighting circuits oper- 
ate at 100 to 125 or 200 to 250 volts, it 
is evident that some means must be in- 
troduced to lower the voltage to that re- 
quired by the are. 

The writer has designed and manufac- 
tured a current-saving device for alter- 
nating - current moving - picture lamps, 
spot lights, searchlights, photo-engraving 
lamps, ete., to meet the demands of the 
central station and the consumer. This 
device is known to the moving-picture 
trade as the “Hallberg Automatic Electric 
“conomizer.” 

The “Economizer?” has two separate 
windings—one primary and one second- 
ary. The primary may be wound for any 
vollage from 100 to 480, and for any 
standard frequency. It is made in sev- 
eral sizes, depending upon the style of 
lamp it is to control. The standard capac- 
ity for moving-picture lamps is two and 
one-half kilowatts, with adjustments per- 


mitting forty to fifty-ampere, constant 
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current, at the are. The following are 
the more important points in favor of 
the “Economizer” : 

It operates with about eighty per cent 
power-factor on all voltages. It reduces 
the demand on the electric company’s 
service to the lowest amount. It is im- 
possible to blow a fuse. If the arc is 
short-circnited by overfeeding the lamp, 
the primary current does not increase 
more than fifteen to twenty per cent, and 
the “Economizer” is designed and built 
to stand a dead short-circuit for an in- 
definite period without overheating. The 
“Economizer” operates without vibration, 
noise or heat. 

The two-and-one-half-kilowatt “Econo- 
mizer” weighs about 100 pounds, and is 
put in a fireproof highly finished perfo- 
rated brass case. The “Economizer” may 


THE HALLBERG ECONOMIZER. 


be mounted in any position on floor, ccil- 
Ing or wall. 

When the are is under the control of the 
“Economizer” it can not flame, and the 
carbon separation may be much less than 
with other styles of controller. This js 
of practical advantage, as it permits the 
craters of both carbon points to be fo- 
cused, removing the bad effects of the 
violet are rays, and the intensity of the 
light from the craters is increased. 

The apparatus is said to save sixty-five 
per cent on 110-volt, eighty-three per cent 
on 220-volt and over ninety per cent on 
440-volt alternating-current circuits as 
compared with the rheostat. 

The simplicity, the economy, the relia- 
bility and the all-around satisfactory oper- 
ation of the “Economizer” have been fully 
realized and demonstrated by a large num- 
ber of installations during the past six 
months, and the “Economizer” has been 
approved by the New York Board of Fire 
Underwriters and the Department of 
Water Supply, Gas and Electricity of 
New York city for use in connection with 
moving-picture arc lamps in Greater New 


York. 
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DOMESTIC AND EXPORT. 


MEXICAN ELECTRIC ROAD—A company has been formed in 
Ciudad Porfirio Diaz, Mexico, for the purpose of building a street-car 
line over the principal streets of that city, and an effort is being 
made to secure a concession permitting the line to cross the bridge 
over the Rio Grande River and operate in Eagle Pass, Tex. 
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UNION ELECTRIC LIGHT AND POWER—A deed of trust by 
the Union Electric Light and Power Company, of New York, and 
Breckenridge Jones, of St. Louis, trustee for the bondholders, has 
been filed in the office of the recorder of deeds at St. Louis, Mo. 
It conveys all property now owned or that may hereafter be ac- 
quired, to secure $50,000,000 twenty-five-vear five per cent gold 
bonds dafed May 1, 1908. The mortgage is to secure the bond is- 
sue sold a few weeks ago. 


PROPOSED ELECTRIC ROAD FOR MONTANA—Articles of in- 
corporation have been filed with the secretary of the state by the 
Stillwater Power and Railway Company. The capital stock is 
$3,000,000, and the incorporators are Helena and Butte men. They 
are: Willard Bennett, of Helena; George H. Savage, E. E. Congdon 
and W. E. Dufresne, of Butte. According to the purposes of the cor- 
poration set forth in its articles of incorporation, the company is 
organized to develop the water powers on the Stillwater River and 
also to build an electric railroad from Billings, Columbus and other 
points in Cooke City, Mont. 


NEW MICHIGAN HYDROELECTRIC DEVELOPMENT—The 
directors of the Menominee & Marinette Light and Traction Com- 
pany have voted to close the option held upon the Holmes interest 
in the Menominee River Grand Rapids water power, two miles west 
of Ingalls and Wallace, Mich. The preliminary work will be com- 
pleted In June and actual work started on the dam and power-house. 
Over 200 men will be employed. The minimum power to be gener- 
ated will be 4,500 horse-power. The dam will be 500 feet in length. 
Current will be transmitted eight miles to Menominee and Marinette. 
The capital of the company has been increased to $1,000,000 and a 
new stock issue of $440.000 subscribed by local investors. 


CHICAGO TROLLEY LINES CONSOLIDATED—Consolidation 
of the Calumet Electric and the South Chicago City Railway com- 
. panies has been accomplished, both corporations being absorbed 
by the Calumet & Chicago Railway Company. The consolidation 
provides for $5,000,000 of stock and $5,000,000 of general mortgage 
five per cent bonds. Ira M. Cobe, who has been president and re- 
ceiver for the Calumet Electric, expects the consolidation of the 
property to result in an economy of about $100,000 in operating ex- 
penses. The following officers have been elected: President, Ira M. 
Cobe; vice-president, D. M. Cummings; secretary and treasurer, 
O. S. Gaither. The directors are: Ira M. Cobe, D. M. Cummings, 
O. S. Gaither, C. B. Hart. P. B. Forgan and L. A. Busby. 


OKLAHOMA INTERURBAN ROAD—It is announced that an 
interurban line, capitalized at $1.500,000, will be in operation be- 
tween EI Reno and Shawnee, touching Oklahoma City and tapping 
a rich intermediate territory, by November 15. The Oklahoma, 
El Reno & Shawnee Rapid Transit Railway Company has been incor- 
porated in Guthrie for this purpose. The incorporators are: Charles 
A. Huber, president; J. A. Niblo, W. M. Sawyer and S. L. Niblo, of 
Oklahoma City; Charles E. Davis, of Lugert. The line will cost 
$20,000 a mile. The right of way will be secured within the next 
thirty days and work will be begun by August 1. The first survey- 
ing will be done as soon as the right of way is secured. W. M. 
Sawyer, the originator of the idea. said: “It is the intention of the 
company to build up to Oklahoma City from El Reno, use the tracks 
of the local street railway companies, or else give transfers to the 
passengers. In case an agreement with the local companies can not 
be reached, other plans will be made.” 
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ROCHESTER-CORNING-ELMIRA TRACTION COMPANY—The 
Public Service Commission of the Second District, state of New 
York, has granted permission to the Rochester-Corning-Elmira Trac- 
tion Company to issue bonds to the amount of $4,210,000 and capital 
stock to the amount of $3,880,000. The company had, before the 
commission came into existence, issued $120,000 capital stock, mak- 
ing the total amount of capital stock contemplated $4,000,000. The 
company applied for permission to issue bonds to the amount of 
$8.000,000. The commission consents to the bonds being put on 
the market at eighty-five, but prohibits sale at any less price. To 
the end that the issue of stock and bonds which it has authorized 
may be applied in good faith to the construction of the road 
proposed by the company, the commission has ordered that no 
bonds shall be issued or sold until the sworn report of the terms 
of the sale of the capital stock, as required, is made. The bonds 
can be issued only upon the order of the commission in each in- 
stance. Before granting the application of the company the com- 
mission made a careful estimate of the cost of the proposed road, 
adding to its total estimate of the cost of the road five per cent 
for unforeseen contingencies, and an additional three per cent to 


cover the cost of legal expenses, marketing of securities and other 
incidental expenses. 


NEW PUBLICATIONS. 

THE BUREAU OF MANUFACTURES OF THE DEPARTMENT 
OF COMMERCE AND LABOR, Washington, D. C., has issued 
a monograph entitled “Winning Foreign Markets.” 
tains a compilation of the consular reports on this topic which have 
been made to the bureau from various government representatives 
abroad. 


ENGINEER'S REPORT, HAMILTON, CANADA—The annual re- 
port of City Engineer E. G. Barrow, of Hamilton, Ontario, has been 
made public. This contains a detailed account of the work of the 
engineer's Office during the year 1907 and deals with the improve- 
ments of the water system, inspection of buildings, and construction 
work, testing and repairs of meters, care of streets and roads, and 
sewer construction. 


ANNUAL REPORT OF THE WIRE DEPARTMENT OF THE 
CITY OF BOSTON—The annual report of the Wire Department of 
the city of Boston, Mass., for the year 1907 has been published by 
James E. Cole, acting commissioner of wires. Mr. Cole reports that 
there are only a few poles now standing in the prescribed district, 
the reason for this being that the companies interested have been 
unable to get grants from the board of aldermen for locations on 
side streets which would provide for their service to the public. The 
joint use of overhead construction by several companies is receiving 
careful attention, and these installations receive special inspection. 
During the year the various companies have opened 116 different 
streets and avenues within the city limits for the purpose of build- 
ing new conduits. The report shows that 41.652 feet of conduit 
were laid in 1907. This contained 207,150 feet of duct, 485,526 feet 
of cable, 184 manholes and 703 services. The permanent electrical 
installations of theatres have received more attention and are kept 
in much better condition than they were previous to the system of 
manhole inspection now being enforced. The grounding of alter- 
nating-current secondary systems has given good results. The 
number of fires originating in the interior of buildings and found 
upon investigation to have been due to electrical causes was eighteen. 
Of this number there were but seven upon which an insurance loss 
was reported, and the total loss on these seven was $11,549. Of this 
loss, $11,383 was caused by fires in electric ight and power stations, 
$10,374 being for a fire which occurred in one station, During the 
year there were twenty accidents to persons, seven of which resulted 
fatally. Of the twenty accidents fourteen were to experienced men 
who were working on wires or electrical apparatus at the time the 
accidents occurred. 
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PERSONAL MENTION. 

MR. P. T. BOYD, of Tuscaloosa, Ala., has been made manager of 
the Orange, Tex., exchange of the Southwestern Telegraph and 
Telephone Company. 

MR. CHARLES E. ELLIS, president of the Citizens’ Passenger 
Railway Company, has been elected a director of the American 
Railways Company, Philadelphia, Pa., succeeding Samuel Shipley, 
deceased. 

MR. FRANK A. VANDERLIP, vice-president of the National 
City Bank, New York city, has been elected a trustee of Stevens 
Institute of Technology, Hoboken, N. J., to succeed S. Bayard Dod, 


deceased. 

MR. JAMES M. BRAMLETTE, who recently tendered his resig- 
nation as general manager of the Michigan United Railways Com- 
pany, of Lansing, Mich., has been appointed superintendent of the 
surface railway system in Chicago, Ill. 

MR. W. S. BARSTOW, president of W. S. Barstow & Company, 
has left New York for a trip through the Northwest. Mr. Barstow 
will spend some time at Portland, Ore., where the company has an 
office, returning to New York about June 8. 

MR. ERIC H. A. NORDIN, for several years chief electrical en- 
gineer of the Northern Electric Railway, of Chico, Cal., has severed 
his connection with that company to become chief electrical engi- 
neer for the North California Light and Power Company, which has 
recently established an extensive plant on Cow Creek in Shasta 
County, Cal. 


OBITUARY NOTE. 

MR. ROBERT C. P. HOLMES, purchasing agent for the Com- 
monwealth Edison Company. Chicago, Ill, was found dead in a 
Chicago alley on the morning of Thursday, May 21. Mr Holmes 
had been very busy as a meniber of the reception and entertainment 
committees of the thirty-first convention of the National Electric 
Light Association, and had put in a strenuous day looking after the 
comfort of the arriving delegates. The police theory is that Mr. 
Holmes came to his death at the hands of footpads who assaulted 
him with robbery as their motive. The friends of Mr. Holmes, 
however, believe that he was suddenly taken ill and stepped into 
the alley out of the gaze of passersby for a moment, and succumbed 
to an attack of apoplexy, his clothes later on being rifled by some 
tramps who were hanging about. Mr. Holmes had been in ill health 
for some time, and quite recently had suffered from several faint- 
ing spells. He was known by electrical men the country over, and 
was held in high esteem and affection by every one with whom he 
came in contact. He was born in England in 1863, and at the 
age of nineteen secured employment as a helper in the wire de- 
partment of the Western Edison Light Company, the predecessor of 
the Chicago Edison Company. He was purchasing agent for the 
company for about twenty years. In 1883 Mr. Holmes married Miss 
ca Kinney, of Fond du Lac, Wis., who, with two children, survives 

m. 


NEW INCORPORATIONS. 

COLUMBUS, OHIO—Mount Vernon Telephone Company. Capital 
stock increased from $250,000 to $350,000. 

MADISON, WIS.—Woodhull Telephone Company, Lamartine; 
capital increased from $2,500 to $6,000. Tamarac Telephone Com- 
pany, Arcadia; capital increased from $3,000 to $10,000. 

AUGUSTA, ME.—Fort Fairfield Light and Power Company, Fort 
Fairfield. $21,000. Incorporators: D. E. Edwards, president; H. D. 
Stevens; H. T. Powers, treasurer, all of Fort Fairfield. 

DOVER, DEL.—United Electric Company of Cuba. Delaware 
charter, Guarantee and Trust Company. $50.000. Incorporators: 
L. M. Harvey, W. D. Farnune, R. E. Hollingsworth, Havana, Cuba. 

5 RICHMOND, VA.—Leda Telephone Company, Incorporated, Leda. 
i O. Hubbard, president, Leda; R. L. Coleman, vice-president, Rice- 

ville; W. T. Shotwell, secretary and treasurer, Cody. Capital: Maxi- 

mum, $10,000; minimum, $1,000. 

i MASON CITY, IOWA—Hanford Telephone Company: $10,000; 
: Dirchs, president: A. J. Talbred, vice-president; C. S. Hansen, 

oe and treasurer. Farmdale Telephone Company; $10,000; 
. W. Gibbs, president; D. E. Elston, secretary and treasurer. 


: FRANKFORT, KY.—Farmers’ Telephone Company, Lincoln 
ounty; $1,000; incorporators—A. K. Caldwell, M. F. Campbell, 
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Tipton Sims and others. Houstonville Telephone Company, Lincoln 
County; an amendment increasing the capital stock from $3,000 to 
$5,000. 

ELMIRA, N. Y.—Erin & Swartwood Telephone Company. To 
construct a telephone line between the two towns. Directors: 
Samuel C. Houck, J. J. Hollenbeck, Clark W. Park, Marshall F. 
Drake, Chauncey E. Rosekrans and John C. Munson, all of Erin, 
and Tyler Woolever, of Swartwood. 

RIVERSIDE, CAL.—Whitewater Land and Power Company. 
For the purpose of locating, developing, purchasing and acquiring 
water rights. $500,000, of which $500 is subscribed. Directors: 
H. Edwin Moore, J. E. Cowles, Arthur E. Poole, of Los Angeles; 
John E. Coffin, of Whittier, and W. B. Scarborough, of Monrovia. 


ELECTRICAL SECURITIES. 

The prolonged rise in the stock market received a check last 
week, and there were frequent recessions followed by slight ad- 
vances, The opinion is general that the market has advanced too 
sharply and that prices have at least discounted any near trade 
betterment. The decision of the Federal Government to proceed 
against the New Haven road and others, alleging that a combination 
in restraint of trade existed, had a generally depressing effect, and 
caused heavy selling, as this step is taken to mean renewed Federal 
agitation against corporations. The recent reduction in the iron 
market is having its effect in producing orders, and furnishes a 
striking evidence of the fact that an early resumption can be looked 
for in those markets where liquidation has had full sway. This 
applies with equal force to the copper market, in which liquidation 
has been extensive and drastic. 

Dividends have been declared upon the following electrical se- 
curities: Rochester (N. Y.) Railway and Light Company; regular 
quarterly dividend of 144 per cent on the preferred stock, payable 
June 1. American Railways Company; regular quarterly dividend 
of 1!4 per cent, payable June 15 to stock of record May 29. Nor- 
folk Railway and Light Company; regular quarterly dividend of 142 
per cent, payable June 5 to stock of record May 25. 

ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 23. 


New York: Closing. 
Allis-Chalmers COmMMON..........+.0e eee eeee 9%; 
Allis-Chalmers preferred...........+-+eee008- 241% 
Brooklyn Rapid Transit..............0.0e08. 483) 
Consolidated Gas (ex dividend)............. 123 
General ElectriC.......snessrerorsesosresee 136°% 
Interborough-Metropolitan common.,......... 113% 
Interborough-Metropolitan preferred......... 30:4 
Kings County Electric.......sssssssessossss. 11 
Mackay Companies (Postal Telegraph and 

Cables) COMMON.......0.-. eee ee eee ees 65 
Mackay Companies (Postal Telegraph and 

Cables) preferred. ......ccc ccc rcecvvnns 65 
Manhattan Elevated........sessssssessseses 137% 
Metropolitan Street Railway.............6.. 28 
New York & New Jersey Telephone......... 100 
Western Union......sessssesessssseereseeso 57 
Westinghouse Manufacturing Company...... 50 


The Interborough Metropolitan Company has arranged to ex- 
tend the $4,545,000 six per cent notes, maturing May 27, for two 
years. The collateral will be the same as that now pledged for the 


present loan. 


Boston: Closing. 
American Telephone and Telegraph......... 117 
Edison Electric Illuminating..............6. — 
Massachusetts BlectriC.......sssssssosesonse 44 


New England Telephone............++2+++5- — 
Western Telephone and Telegraph preferred. 66 


Philadelphia: Closing. 
Electric Company of America......sesss.ese 97 
Electric Storage Battery common............ 30 
Electric Storage Battery preferred........... 30 
Philadelphia Electric. ...........-ce creer eee 81⁄4 
Philadelphia Rapid Transit......ssesessses. 144 
United Gas Improvement.........eeeeeenees 83% 

Chicago: | Closing. 

- Chicago Telephone......esessossseseresesees 122% 
Commonwealth Edison.......-.....+e+eeee- 94% 
Metropolitan Elevated preferred...........- 54 
National Carbon common.............++.08- 63%, 
National Carbon preferred..........-.+--05- 112 


The Metropolitan Elevated has won in the suit against the 
Northwestern Elevated. This relieves the Metropolitan from paying 
half a cent per passenger on all passengers carried to the downtown 
loop. The money paid must be refunded. 
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ELECTRIC LIGHTING. 
MAYFIELD, KY.—Fire destroyed the electric light and water 
plant on May 17, causing a loss of $40,000. 


BUFFALO, N. Y.—The council has decided on the installation 
of fifty additional arc lights for street lighting. 


PORT HOPE, N. B.—The Port Hope Electric Light and Power 
Company's plant was destroyed on May 8, entailing a loss of $50,000. 


LANCASTER, N. H.—A five-year lighting contract has been 
awarded to Jones & Lurscott, who will at once install the necessary 
addition to their plant. 


OTTAWA, ONTARIO—A fire on May 18 at Sault Ste. Marie, 
caused much damage to the Tagoma water power plant and the Lake 
Superior Company’s power plant. The loss is covered by insurance. 


ANNA, OHIO—The contract for the erection of the new electric 
light plant at Anna, has been awarded to Weller & Curtner, of that 
Village, at a cost of from $2,900 to $3,000. Work will commence 
at once. 


RALEIGH, N. C.—In the United States Circuit Court here, H. H. 
Carr, general manager of the Raleigh Electric Company, was made 
receiver of the Fayetteville Gas and Electric Company, of Fayette- 
ville, N. C. 


TAYLOR, TEX.—The Citizens’ Electric Light and Power Com- 
pany has purchased new equipment which will be installed in a new 
building, the contract for which has been awarded to L. M. Lee, 
of Taylor, 


SACRAMENTO, CAL.—The Western Power Company has been 
granted a franchise through Sacramento County by the board of 
supervisors, for the construction and maintenance of an electric 
power line. 


' 


PALO CEDRO, CAIL.—The Northern California Power Company 
has commenced construction on a 60,000-volt line from its substation 
at this place to Kennett. This additional line will give Kennett 
four circuits. 


MONTREAL, QUEBEC—The city council has resolved to accept 
the offer of A. E. Robert and associates for electricity for general 
use. The power is to be obtained chiefly from the Beauharnois 
Canal water powers. 


NIAGARA FALLS, ONTARIO—Merritton has decided to con- 
struct an electric light plant at a cost of $5,500 to be controlled by 
the municipality, the streets to be lighted and electricity to be 
supplied to citizens at cost price. 


CLEVELAND, OHIO—The new Cleveland Electric Hluminating 
Company ordinance has been approved by the service board. This 
ordinance grants the company the right to lay conduits, cables and 
steam pipes in a number of down-town thoroughfares, 


BUFFALO, N. Y.—A decision handed down by Justice Marcus 
decides against the city in its attempt to have the Economic Power 
and Construction Company permanently restrained from tearing up 
the city streets to lay its pipes. 


The company may now begin work, 


DELTA, COL.— The Delta electric light plant, owned by Messrs. 
Shue and Blogett, was destroyed by fire on May 19, causing a loss 
of $9,000, with insurance of $2.000. The building was of wood. The 
owners may not rebuild. If they do not the town may construct 
its own plant. l 


HARRINGTON, WASH.—A deal has been closed whereby the 
Big Bend Electric Lighting Company takes over the Harrington 
electric light plant, formerly the property of William Brodie. The 
consideration is $15,000. The new company will begin supplying 
light to Harrington June 1. 


NIAGARA FALLS, N. Y.—In addition to the 10,000-horse-power 
generator which will be delivered to the Niagara Falls Hydraulic 
Power and Manufacturing Company within ninety days, the com- 
pany has ordered another unit of like capacity for delivery in 
September. Contracts for the additional power are pending. 


SHREWSbURY, MASS.—It was voted at a special town meeting 
to construct and maintain a plant for the distribution of electricity 
at a cost of $16,000, to furnish lights for municipal use, and light 
and power for the use of the inhabitants. and to purchase electric 
current from some electric light or street railway company. 
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JOHNSTOWN, PA.—Contracts for the equipment of the central 
power plant at Windber for the Berwind-White Coal Company, 
which will supply power for all the company’s mines in the district, 
has been let to the Westinghouse Electric and Manufaeturing Com- 
pany and Westinghouse Machine Company. The cost will be about 
$100,000. 


MADISON, WIS.—The contract for the erection of the building 
for the separate heat, ight and power plant for the new state capitol 
has been let to T. C. McCarthy, of Madison, whose bid of $108,000 
was the lowest submitted. The building is to be of concrete with 
brick facing. It will be 120 by 130 feet in ground dimensions and 
eighty feet high. 


SALISBURY, N. C.—An agreement has been reached between 
the city of Salisbury and the Southern Power Company whereby the 
latter will extend its electric lines from Charlotte to Salisbury, and 
will furnish power and light for all purposes through to Salisbury 
and Spencer Street Railway Company. A material reduction will 
be secured in the cost of electricity. 


SAYVILLE, N. Y.—At the annual meeting of the Sayville Elec- 
tric Light Company the following directors were elected: C. N. 
Aldrich, I. H. Green, J. A. Nauert, Sewell Thornhill, Francis Gerber, 
Julius Hauser, D. D. White. The directors elected the following 
officers: D. D. White, president; I. H. Green, vice-president; C. N. 
Aldrich, treasurer; J. A. Nauert, secretary. 


MANCHESTER, N. H—At a meeting of the board of mayor and 
aldermen, a resolution was passed authorizing the mayor and 
committee on street lighting to contract with the Manchester Light, 
Power and Traction Company to light the streets for a period of 
five years commencing May 23, 1908. The contract, calling for not 
less than 584 enclosed are lights at $90 per light per annum, was 
adopted by the board. 


VALDEZ, ALASKA—A twenty-five year electric lighting fran- 
chise has been grauted to the Alaska Water, Light and Telephone 
Company. Under the terms of the new ordinance a considerable 
reduction is made in the price of lights. This company, which has 
a water power generating plant at Solomon Basin, across the hay 
from Valdez, will build several large reservoirs this summer for 
use during cold weather when the water supply is low. 


COEUR D'ALENE, 1DA.—The Consumers’ company has sold its 
electric light and power department to the Kootenai Electric Com- 
pany, a newly organized company, which will take over the business 
at once. The Consumers’ company will retain its water department. 
The directors of the new concern, who will be in direct charge of 
the business affairs, are: J. H. Pelletier, John H. Greb and Charles 
E. Adams, all of Spokane. The price paid, it is stated, is $50,000. 


SPOKANE, WASH.—Articles of incorporation have been filed 
by the Orient Water Power Company with Arthur Phillips, E. D. 
Sanders, H. D. Merritt, H. P. Bouffleau and A. D. Mars as the in- 
corporators. The articles state that the purpose of the company is 
to furnish water to Orient for domestic and irrigation purposes 
and also to generate electric power. If the plans of the company 
are Carried out, the power will be derived from Deer Creek, a tribu- 
tary to the Kettle River. 


NEWARK, N. J.— Vice-Chancellor Emery has appointed Henry 
D. Smith, of Jamesburg, as receiver for the Malapan Light Com- 
pany, Which operates public lighting plants at Freehold, Elizabeth- 
town and Jamesburg. In a bill filed by Malcolm MacLear, as counsel 
for Martin B. Babcock, treasurer of the company, it is stated that 
the corporation’s liabilities, inclusive of a bond issue amounting to 
25,000, aggregate $36.000, while its assets amount to $30,000. The 
company was incorporated in June, 1905. 


HINCKLEY, MINN.—J. J. Coburn, of Cloquet, Minn., has been 
granted a twenty-year franchise by the village councll for an electric 
lighting plant. The franchise provides for a ten-year contract for 
four are lights and nineteen fifty-candle-power incandescent lights 
for street lighting purposes. It is expected that the Grindstone 
River will be dammed to provide power for the plant. The fran- 
chise calls for work to begin on the installation of the plant within 


six months and the plant to be ready for operation on or before 
May 2, 1909. 


May 30, 1908 


l ELECTRIC RAILWAYS. 
SYRACUSE, N. Y.—The Syracuse & South Bay Railroad Com- 
pany has been granted a franchise in Cicero. 


PROVIDENCE, R. I.—Relaying of track to the extent of nearly 
$60,000 has been authorized by the Rhode Island Company. 


DENVER, COL.—The new electric line to Globeville, where it 
will later connect with the Denver & Interurban line to Boulder, 


was formally opened on May 14. 


LAWRENCE, KAN.—The Indiana Traction Company has applied 
for a fifty-year franchise to run electric cars of an interurban line 
through the streets of Lawrence at the rate of fifteen miles an 
hour, upon certain streets indicated. 


ITHACA, N. Y.—A double-track franchise has been granted to 
the Ithaca Street Railway Company, A. H. Flint & Company, of 
New York, owners. The company is to pay the city $500 yearly for 
the first fifty years and $750 thereafter. 


KANSAS CITY, MO.—The power plant at Merriam, Kan., which 
is to supply electricity for the Kansas City, Merriam & Olathe 
electric line, has been placed in operation. The line has been 
completed as far as Merriam and a thirty-minute schedule estab- 
lished between Kansas City and Merriam. 


BUFFALO, N. Y¥.—The Appellate Division of the Supreme Court 
has decided against the New York Central and its objections to the 
proposed Buffalo, Genesee & Rochester trolley line, and permits 
the road to be built. The road will be an extension of the Buffalo 
& Depew. Much grading has already been done. 


MAUCH CHUNK, PA.—At the receiver’s sale held on May 16 
the Carbon County Street Railway was sold for $20,000 to J. M. 
Dreisbach and Lafayette Lentz, of Mauch Chunk, and Andrew S. 
Keck, of Allentown. The purchasers represented a majority of the 
bondholders. The road is the Flagstaff line, running from Mauch 
Chunk to Lehighton. 


SAN ANGELO, TEX.—The San Angelo Power and Traction Com- 
pany has been chartered at Austin, and will begin at once the con- 
struction of a street-car system in this city. W. D. Fuller, formerly 
of Whitewright, is to be manager for the company, which succeeds 
to the ownership of the Ransom franchise and has ample capital to 
go ahead with the movement. 


MONROE, MICH.—It is announced by the general manager of 
the Toledo Railway and Light Company that the Toledo, Ottawa 
Beach & Northern Railway will be extended to Detroit. The road 
how runs to Ottawa Beach, five miles from here, and a franchise 
has been asked through the city. Two routes are proposed, one by 
way of Flat Rock and the other along the shore by way of Trenton. 


PERRY, N. Y.—The franchise through the town and village of 
Perry for the proposed trolley, known as the Rochester, Scottsville 
& Caledonia Electric Railroad Company, to run from Rochester to 
Glen Iris Park, has been approved and signed. The conditions on 
which the franchise was granted are that work shall begin on the 
construction of the road within one year and that it shall be com- 
pleted within two years from date. 


ROCHESTER, N. Y.—At a special meeting of the directors of 
the Holland-American Construction Company, held May 11, it was 
announced that in conformity with the recent action of the stock- 
holders the corporation has been dissolved. Announcement was also 
made that a new company is in process of formation which will 
take over the work contemplated by the Holland-American Com- 
pany, the construction of a trolley road in Holland. 


STEUBENVILLE, OHIO—In order to complete the construction 
of its double tracks between Toronto and Steubenville and Mid- 
land and Vamport, the Steubenville & East Liverpool Traction Com- 
Ai y, through President Van Horn Ely, has increased the working 
Se ai 200 to 1,200 men at various points along the new con- 

on. By the elimination of grades and curves between Toronto 
ah Steubenville, the running time of the cars has been reduced 
materially, 


A YAKIMA, WASH.—Engineer T. A. Noble, of the Yakima 
Eea a Electric Railway Company, organized for the con- 
valle i oi a road from North Yakima to Granger, in the lower 
_ ae a8 presented plans showing the route of the proposed rail- 

ad to the county commissioners. The line of the railway passes 
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through Union Gap on the east side of the Yakima River and thence 
through Parker Bottom, Zillah and Sunnyside to Granger, a dis- 
tance of thirty-eight miles. 

NEW YORK, N. Y.—A franchise has been granted for a four- 
track electric trolley to run back of the Palisades from Coytesville 
to Homestead, N. J., with connections not only with the 130th street 
ferry and the Manhattan subway, but also with the McAdoo tunnels, 
both uptown and downtown. The road is backed by ample capital 
and will be pushed to completion as rapidly as possible. It will 
run through Leonia, and will have two local and two express tracks. 
The new road will also make direct connections with the Pennsyl- 


vania tunnels, 

GREELEY, COL.—Four companies are now in the field pre- 
paring to build interurban railroads to Greeley. The fourth com- 
pany, organized on May 12, it is said, will tap the Burlington Rail- 
road at Hudson, pass through the Box Elder Valley, northward 
to the Crow Creek region and westward to Greeley. The com- 
pany is to be known as the Burlington Interurban Railroad Com- 
pany, and Fred Olsen, of St. Paul, is to take charge of the work. 


John Clug, Ray Watson and J. Fletcher, of Eaton, with Olsen, are 


said to be among the directors. 

FREDERICK, MD.—At a meeting of the executive committee 
of the Washington, Frederick & Gettysburg Railway Company it 
was decided to proceed immediately with the extension of the com- 
pany’s line from Lewistown to Catoctin Furnace, to connect with 
the Monoecacy Valley Railroad to Thurmont, which the company 
acquired recently by purchase. The distance from Lewistown to 
Catoctin Furnace fs about three and one-half miles, and it is 
expected to have the connecting link completed in ninety days 
from the letting of the contract. | 

DES MOINES, IOWA—The Red Oak & Northeastern Interurban 
Company is the corporate name of a new railroad corporation 
whose papers have been filed with the secretary of state. The 
company was launched at Red Oak, and the stockholders are the 
principal business men of that city, Stuart, Greenfield and Adel. 
The purpose of the company is to build a road from Red Oak to 
Des Moines, passing through the towns of Grant, Greenfield, Stuart 
Redfield and Adel. B. B. Clark, of Red Oak, is president; G. W. 
Curtis, vice-president; M. N. Spencer, secretary, and L. D. Good- 
rich, treasurer. Prominent among the incorporators are the names 
of G. W. Clarke, of Adel, candidate for lieutenant-governor; J. W. 
Russell, G. W. Curtis and other well-known Iowans. 


OAKLAND, MD.—Concerning the report that an electric railway 
will be built from Oakland to Swallow Falls, Md., six miles, H. P. 
Tasker, general manager of the Youghiogheny Light and Power Com- 
pany, Oakland, says that it is proposed to build a standard-gauge 
electric railroad. It is also contemplated to build—after this is 
constructed—a branch about thirty miles long to Uniontown; also 
a lateral branch from this to Kingwood, about twelve miles, and 
another branch fourteen miles long to connect with the railroad of 
the Jennings Lumber and Coal Company. Financing has been de- 
layed as a result of the panic. The officers of the company are: 
A. C. Sturgis, president; Truman West, vice-president; P. A. Chris- 
holm, second vice-president; James D. Hamill, treasurer; Bowie 


Johnson, secretary. 


DATES AHEAD. 


Canadian Electrical Association. Annual meeting, Toronto, On- 
tario, June 17-19. 

Society for the Promotion of Engineering Education. 
meeting, Detroit. Mich., June 22-27. 

American Society of Mechanical Engineers. 
ing, Detroit, Mich., June 23-26. 

American Society of Civil Engineers. Annual meeting, Denver, 
Col., June 23-26. 

American Institute of Electrical Engineers. Annual convention, 
Atlantic City, N. J., June 29-July 2. 

Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 

National Electrical Contractors’ Association. 
Chicago, IHN., July 15-17. 

Michigan Electric Association. Annual meeting, Grand Rapids, 
Mich., August 18-21. 

International Association of Municipal Electricians. 
convention, Detroit, Mich., August 19-21. 

American Society of Municipal Improvements. Annual meeting, 
Atlantic City, N. J., October. 

Iluminating Engineering Society. Annual convention, Philddel- 


phia, Pa., October 6-7. 


Annual 


Semiannual meet- 


Next meeting, 


Annual 


894 


TELEPHONE AND TELEGRAPH. 

HALLS, TENN.—A new telephone line has been completed from 
Edith and Nankipoo to Halls. The line has been under construction 
for some months, and connects the best country in Lauderdale 
County. 


MONTESANO, WASH.—At a meeting of the city council a fran- 
chise was granted to C. H. Wolf & Company, who have taken over 
the lines and instruments of the Pacific States Telephone Company 
in the local field. Increased and better service has been promised. 


BUFFALO, N. Y.—Contracts for the erection of a new telephone 
exchange building have been let by the Bell Telephone Company. 
The building will cost $13,000. It will be two stories high, of stone 
and brick. With conduits and equipment it will cost $100,000. It 
will be known as the Oxford exchange and will serve territory now 
served chiefly by the Howard exchange. 


EDMONTON, ALBERTA—A contract for 700 miles of long-dis- 
tance telephone material has been awarded by the Public Works 
Department to the Northern Electric Company, of Montreal and 
Winnipeg. The Public Works Department has purchased two lots 
in Strathcona for the erection of a local telephone exchange building 
to be built at a cost of $10,000. The property was secured for $3,500. 


PEKIN, ILL.—The Farmers’ Mutual Telephone Company has 
made application for articles of incorporation, The capital stock 
will be $20,000 and the incorporators John Sommer, Elm Grove; 
William Luit, Dillon; Joseph Augsburger, Hopedale; Henry Boll- 
inger, Tremont and John Strickfaden, of Groveland. The directors 
are negotiating with the companies operating within the city of 
Pekin for a connection. 


BOISE, IDA.—An independent telephone line is now being con- 
structed from Elko, Nev., to Mountain Home, and it is understood 
that it will be extended from the latter place to Boisé some time 
during 1998, which will give this city a direct line from the heart 
of Nevada. It is thought the exchange of the new system will be 
established here. The installation of the new line would give 
Boisé three distinct systems. 


FAIRMONT, VA.—A deal has been made in Harrison, Taylor, 
Wetzel and Marion counties between the Bell Telephone Company 
and several independent companies located in the rural districts 
of the counties named. The deal embraces about 2,000 telephones 
in these districts. The companies affected by the deal are the 
Bridgeport, Pruntytown, Shinnston and Sardis Telephone Com- 
panies. Their territory is adjacent to Fairmont, Clarksburg and 
Grafton. 


MASON CITY, 1OWA—The Western Electric Telephone System, 
of this city, has acquired the ownership of the Northern Telephone 
Company, of Winnebago County. The purchase price was $15,000. 
The property includes forty-six miles of toll lines and 1.100 tele- 
phones. Four exchanges of the company are located at Forest City, 
Buffalo Center, Lake Mills and Thompson, The new lines will be 
connected with the present lines of the Western Electric radiating 
from this city. 


CALLAHAN, CAI..—Articles of incorporation of the new tele- 
phone and telegraph line from Gazelle to this town have been filed 
at Yreka, and it is now expected that the line will be in operation 
as soon as those interested can construct it. Ample funds have been 
subscribed by those to be benefited. The board of directors for the 
first year is as follows: John M. Harris, of Gazelle, president; 
George F. Hellmuth, of Callahan, vice-president; F. W. Armstrong, 
of Callahan, secretary; Thomas F. Masterson, of Yreka, treasurer. 
The name of the corporation is the Callahan Telephone Company 
and its capital stock is placed at $10,000. 


PITTSTON, PA.—The Commonwealth Telephone Company has 
purchased the lines of the Bell Telephone Company at Harvey's 
Lake and vicinity, including the lines between Harvey’s Lake and 
Wilkes-Barre, to Dushore, also the trunk lines of the New York & 
Pennsylvania Telephone Company between Dushore and Towanda. 
The company has leased the lines of the New York & Pennsylvania 
formerly operated by the New Albany Telephone Company, covering 
parts of Wyoming, Sullivan and Bradford counties, and has sublet 
part of its lines to the New Albany. A new switchboard will be 


installed at Harvey’s to take the place of the one recently destroyed 
by fire. 
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INDUSTRIAL ITEMS. 


THE C. W. HUNT COMPANY, West New Brighton, Staten Island, 
N. Y., is distributing a very complete catalogue describing and illus- 
trating Hunt “Industrial” railways. 


EDWIN BURHORN, 71 Wall street, New York city, patentee and 
manufacturer of “Burhorn” and “Acme” cooling towers, is distrib- 
uting a handsome catalogue illustrating and describing this appa- 
ratus. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, 
Rome, N. Y., has issued a sample card showing its various wire 
products, which it will be pleased to send to any one interested 
upon request. 


THE ILLINOIS ELECTRIC COMPANY, Chicago, Ill., has issued 
a new price list and discount sheet dated May, 1908, applying to 
catalogue No. 16. This covers a complete line of electric light 
supplies, construction material and specialties. 


THE PELTON WATER WHEEL COMPANY, San Francisco, Cal., 
reports a gratifying increase of business since the first of February, 
having resumed running with its usual force. This is thought to 
be a very encouraging indication of general business resumption. 


THE PARK DROP FORGE COMPANY, Cleveland, Ohio, has pub- 
lished a little pamphlet, No. 3 of the Short Stories About Steel 
series, which is entitled “Henry Cort and the Invention of Puddling 
and Rolling,” describing the work of this pioneer iron manufacturer. 


THE HARVARD ELECTRIC COMPANY, 66 West Van Buren 
street, Chicago, Ill., is in the market for a line of electrical special- 
ties. It is suggested that electrical manufacturers desiring repre- 
sentation in Chicago and the West, or others having new specialties 
to be made, communicate with the company. 


THE AMERICAN ELECTRIC LAMP COMPANY, New York city. 
whose New York office was located at 26 Cortlandt street, has ar- 
ranged with the Central Electrical Supply Company, 29 West 
Fifteenth street, to become its sole selling agent in Greater New 
York. The latter company expects at all times to carry a stock of 


from 50.000 to 75,000 lamps, which should insure prompt delivery 
of orders. 


THE GENERAL COMPRESSED AIR AND VACUUM MA- 
CHINERY COMPANY, St. Louis, Mo., has issued a handsome cata- 
logue devoted to its apparatus, which includes all types of stationary 
and portable cleaning equipment. This system uses the well-known 
Thurman patents and designs exclusively. The applications of the 


system are very numerous. Copies of the catalogue will be sent 
upon request. 


C. W. LEAVITT & COMPANY, 220 Broadway, New York city. 
have reprinted, in pamphlet form, an article contributed by Erwin 
S. Sperry to the Brass World which describes the use of magnesium 
for producing geod castings of pure copper. Magnesium may be 
substituted for silicon, which is sometimes used for the same 
purpose, with, it is said, improved results. The Leavitt company 


makes a specialty of supplying pure magnesium for this and other 
purposes. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind.. 
has ready for distribution, bulletin No. 1106, describing and illustrat- 
ing direct-current switchboard panels for small plants; instruction 
book No. 3032 (superseding No. 3024 for Fort Wayne series alter- 
nating-current arc systems; a booklet descriptive of Fort Wayne 
fan motors, including desk, suspended, universal bracket and tele- 
phone-booth types, and a folder describing the meter-reading books 
prepared by the company, insuring permanent central station 
records. Any of this literature will be furnished upon request. 


THE SIMMEN AUTOMATIC RAILWAY SIGNAL COMPANY, 
Los Angeles, Cal., is exhibiting, at the Exposition of Safety Devices, 
231 West Thirty-ninth street, New York city, its automatic system 
of railway signaling. In this system each train automatically 
records the time it enters and leaves each block at the train des- 
patcher’s office, and the despatcher can signal to any engineer to 
stop or proceed. Telephone communication can be established be- 
tween the engineer in his cab and the despatcher, and the latter 
can set an automatic stop which will bring any train to rest if it 
proceeds against a danger signal at a higher~speed than jfive 


@ 
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miles an hour. This system is now installed on an eighteen-mile 
section of the Santa Fé Railroad in southern California. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has ready for distribution bulletin No. 3,124, devoted to 
single-phase induction motors, one-sixth to one-quarter horse-power, 
full load, automatic start; No. 3,125, single-phase induction motors, 
one-eighth and one-sixth horse-power, light load, automatic start; 
No. 3,126, single-phase induction motors, one-quarter to one-half 
horse-power, full load, automatic start; No. 3,212, bipolar enclosed 
motors, one-quarter to one-half horse-power, for direct current; No. 
3,803, motor-driven air-pumps for direct and alternating current; 
No. 3,905, motors with transmitters for factory sewing-machines. 


THE ALLIS-CHALMERS COMPANY, MILWAUKEE, WIS., an- 
nounces the shipment from the West Allis works of eight turbo- 
generator units aggregating 9,500 kilowatts’ capacity, normal rating. 
These machines, all but one of which are 1,000 kilowatts or over, 
go into various industrial plants in the eastern and southern portions 
of the country. Two 1,500-kilowatt units were shipped to the Youngs- 
town (Ohio) Sheet and Tube Company. One 1,500-kilowatt unit will 
supply current for the city of Jacksonville, Fla. Two units, a 500 and 
a 1,000-kilowatt, were shipped to the Celluloid Company, of Newark, 
N. J. One 1,500-kilowatt machine went to the Tremont and Suffolk 
Mills, at Lowell, Mass. The Athens Electric Railways, of Athens, Ga., 
is installing a 1,000-kilowatt unit, and the Nairn Linoleum Company 
is installing a similar machine at Kearney, N. J. These machines 
are all standard Allis-Chalmers construction. In addition to the 
shipment of the above turbine units, two contracts for turbine- 
generator units, each of 500 kilowatts in capacity, have been re- 
ceived. The first unit was purchased by the city of Austin, Tex., 
and is a 2,300-volt, sixty-cycle machine designed to operate con- 
densing. The second unit will be installed by the Salsich Lumber 
Company, of McKenna, Wash. This unit is a 400-volt, sixty-cycle, 
three-phase machine, the steam end of which is also designed to 
be run condensing. In addition the purchase includes an eighty- 
kilowatt, alternating-current generator driven by a Chandler & 
Taylor engine; a fifteen-kilowatt, steam-driven, and a fifteen-kilo- 
watt, motor-driven exciter set; a four-panel switchboard; a twenty- 
horse-power induction motor for driving a centrifugal pump, and 
two fifteen-horse-power induction motors. 
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THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a neat folder (No. 3654), entitled “Two Aids to Belted Serv- 
ice,” calling attention to the GE luminous arc headlight. Among the 
advantageous features claimed for this headlight are economy in 
operation, efficiency, convenience, reliability and low maintenance 
cost. A list of a few of the roads now using it is included. The 
company has also issued bulletin No. 4587, describing a new type 
of resistance unit for rheostats, fixed resistances, laboratory use, 
etc, which contains many important improvements in design and 
construction. The unit consists of a wire wound tightly on a 
specially formed tube. The resistance material has a negligible 
temperature coefficient, so that the ohmic value of the unit is 
practically the same at all times, whether hot or cold. The tube 
is made up of a durable cylinder treated with a special ingulating 
compound which forms a coating both inside and out. This makes 
a reinforced construction that is not brittle, and is strong and solid. 
The unit is made in two forms, one having porcelain bushings at 
the end with wire terminals, and the other having metal bushings 
connected to the winding and suitable for holding in metal grips, 
and of a size to fit into standard fuse-holder clips. The bulletin 
describes both forms of units and gives the size, ratings, capacities, 
etc., of the standard types. Bulletin No. 4582 describes the GE-205 
railway motor. This motor is similar in design and construction 
to other standard GE motors, but is provided with commutating 
poles located between the main field poles. The motor is of the box- 
frame type arranged for oil and waste lubrication with a three-point 
suspension gear case. The commutating pole railway motor is 
especially adapted for use with higher operating voltages on account 
of the inherent good commutating and non-flashing properties, which 
allow for a considerably increased overload capacity, and other 
features which enable it to better withstand the most severe con- 
ditions of service and misuse. This motor is therefore especially 
adapted for operation on heavy grades or with equipments geared 
for high-speed work which have also to start and stop frequently, 
as in city services. An extensive description of the mechanical and 
electrical details of the apparatus is given in the bulletin. Under 
the heading of “rating” several pages are devoted to the proper 
selection of railway motors for various services, and a table is 
given showing schedule speeds under different conditions. Char- 
acteristic curves of different motors and dimension diagrams are 


included. 


Record of Electrical Patents. 


Week of May 19. 


887,748. SIGNALING SYSTEM. Garrison Babcock, Rochester, 
N. Y., assignor to Merton E. Lewis, Rochester., N. Y. A tele- 
phone signaling system employing a device responsive only to 
interruptions in the line, and a sensitive signaling device re- 
Sponsive to line-current changes. 


887,776. ELECTROPLATING APPARATUS. Charles E. De Long, 
Shreveport, La., assignor to C. B. Norton Jewelry Company, 
Kansas City, Mo. A battery plating outfit. 


887,822, ELECTRICAL CONTACT. Richard F. Le Brocq, Etna, 
N. J., assignor of one-half to James P. Niemann, Lynbrook, 
N. Y. A cam-operated clock-driven contact closer. 


887,871. ELECTRIC HEATER. Clarence L. Taylor, Alliance, Ohio, 
= oo built up of three superimposed, insulated, perforated 
plates. 


887,877. INSULATOR. Henry Trumbull, Plainville, Ct., assignor 
to Trumbull Electric Manufacturing Company, Plainville, Ct. 
A bushed wall insulator. 

887,887. PARTY-LINE TELEPHONE SYSTEM. Thomas L. Will- 
son, Ottawa, Ontario, Canada. A system utilizing an auxiliary 
independent signaling circuit. 

887,918. AUTOMATIC CUTOFF FOR ELECTRIC CURRENTS. 
Domingo C. Cañizares, Paris, France. A cutout with a pivoted 
switch armature. 

887,923. ELECTRIC HEATER AND COOKER. Ella M. Crandall, 
Dolgeville, Cal. The heating element is provided with a per- 
forated separable housing. 

887,932. ELECTRIC RAILWAY SYSTEM. Samuel C. Frey, York, 
Pa. A sectional system automatically controlled. 

a INCANDESCENT ELECTRIC LAMP. Marshall D. Jones, 

avenport, Iowa, assignor of one-fourth to Louis H. Smith, 


Davenport, Iowa. The base of the bulb has an inverted frusto- 
conical shape. 


` 888,050. 


887,947. ELECTRICALLY HEATED SAD-IRON. Frank Kuhn, 
Detroit, Mich. The heating element has permanently connected 
terminals. 


887,980. ELECTRICALLY CONTROLLED SWITCH-OPERATING 
MECHANISM FOR RAILWAYS. Karel W. G. J. Stoffels and 
Johannes J. H. W. Weenen, Amsterdam, Netherlands, assignors 
to Naamlooze Vennootschap Internationale Electriciteit Maat- 
schappij, Amsterdam, Netherlands. An electromagnetic track 
switch. i 


887,998. TELEPHONE AND CIRCUITS THEREFOR. Edward E. 
Clement, Washington, D. C. A system employing a pair of 
parallel bridges across the line. 


FIELD-MAGNET WINDING. Julian A. Stratton, Chicago, 
Ill. The pole-pieces are split, the two portions being wound 
separately with compensating coils. 


888,067. ELECTROPLATING APPARATUS. John T. Daniels, 
Newark, N. J., assignor to the Hanson & Van Winkle Company. 
A tank with a suspension frame provided with a series of con- 
tacts. 


888,068. ELECTROPLATING APPARATUS. John T. Daniels, 
Newark, N. J., assignor to the Hanson & Van Winkle Company. 
A tank with a rotatable suspension frame. 


888,093. ELECTROPLATING APPARATUS. Willis R. King, 
Newark, N. J., assignor to the Hanson & Van Winkle Company. 
A tank with a hollcw perforated container. 


888,096. CABLE TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. 
An adjustable capacity is associated with a cable having a large 
distributed capacity. 

888,098. AUTOMATIC PHOTOTELEGRAPH. Arthur Korn, 


Munich, Germany. Two selenium cells connected in series are 
employed, one controlling the exposure of the_other. 
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888,151. ELECTRIC WATER HEATER. Oscar H. Fiddes and Her- 
man A. Seifke, San Francisco, Cal. The water is passed through 
a heating tube upon which is wound a resistance wire. 


888,153. SYSTEM FOR SELECTING ONE OF SEVERAL RE- 
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888,381. ELECTRIC HEATING DEVICE. William S. Andrews and 


Henry J. Mauger, Schenectady, N. Y., assignors to General 
Electric Company. A thermostatic switch is provided in the 


heater. 


CEIVERS CONNECTED TO A COMMON CONDUCTOR. Adolf $88,382. SLIDING CURRENT-COLLECTOR. Albert H. Armstrong, 


Franke, Halensee, near Berlin, Germany, assignor to Siemens 
& Halske, A. G., Berlin, Germany. A system utilizing a number 
of receiver electromagnets controlled by a selecting switch. 


888,154. INSULATOR. Howard Friend, Lexington, Okla., assignor 
of one-half to Walter J. Stevens, Lexington, Okla. A split-ring 
insulator with a metallic holder. 


SR&S8_050.— FIELD-MAGNET WINDING. 


888,157. ELECTRIC AWNING OPERATOR. Egisto U. Giovannoni, 
New York, N. Y. A motor-driven roll for awnings. 


888.191. OSCILLATION RECEIVER. Greenleaf W. Pickard, Ames- 
bury, Mass. A receiver formed of a brass pin and a mass of 


polished silicon. 


888.211. TELEPHONE INSTRUMENT. Minor Waters, New 
Albany, Ind. A combined telephone holder and switch. 


888,223. TROLLEY POLE. George W. Chatmond, Louisville, Ky. 
A trolley pole with a pivoted supporting member adjustably 
engaging the pole. 


888.241. PROTECTIVE DEVICE. Karl Kuhtmann, Berlin, Pankow, 
Germany, assignor to General Electric Company. The discharge 
gap is opened by the repulsive action of the electrodes. 


888,275. ELECTRIC CONDENSER. Matthew O. Troy, Lynn, Mass., 
assignor to General Electric Company. Sheets of paper, alter- 
nately varnished and soaked in paraffin, insulate the plates. 


888,285. ELECTRIC LOCK. Solomon W. Wibel, Nathan J. Mc- 
Aloney and William R. Cunningham, Denver, Col. The keeper 
is locked electromagnetically. 


SSS OOS. —ALTOMATIC PHOTOTELEGKAPH, 


888.318. THIRD-RAIL INSULATOR. Lucien H. Delloye, Paris, 
France, assignor to Soclete Anonyme des Manufactures des 
Glaces et Produits Chimiques de Saint-Gobain, Chauny et Cirey, 
Paris, France. A block insulator with a single petticoat. 


888.335. PRINTING TELEGRAPH. Charles L. Krum, Chicago, Ill. 
Electromagnets are provided for controlling the carriage of a 
typewriter. 

888,340. ELECTRIC BELL-RINGER. George Macloskie, Schenec- 
tady, N. Y., assignor to General Electric Company. A coil and 
plunger magnet for ringing a pivoted bell. 


888,355. FUSE. Ernest Schattner, Schenectady, N. Y., assignor to 
General Electric Company. A barrier is placed centrally within 
the enclosed fuse. 


888.362. MONOCYCLIC SYSTEM OF ELECTRIC DISTRIBUTION. 
Charles P. Steinmetz, Schenectady, N. Y., assignor to General 
Electric Company. The combination of a single-phase alter- 
nator, a third conductor and a motor driven by the generator 
for supplying displaced electromotive forces to the third wire. 


888.371. DYNAMOMETER. John B. Webb, Glenridge, N. J. The 
rotation of the dynamometer shaft produces alternating cur- 
rents the phase displacement of which depends upon the twist 
given to the shaft. 


Schenectady, N. Y., assignor to General Electric Company. A 
current-collector for third-rail systems. 
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888,191.— OSCILLATION RECEIVER. 


888,389. ELECTRICALLY OPERATED TRACK SWITCH. Fred B. 


Corey, Schenectady, N. Y., assignor to General Electric Com- 
pany. A track switch controlled by the trolley wheel. 


888,392. BALANCER SET. Richard W. Douglass, Lynn, Mass., as- 


signor to General Electric Company. A balancer set with a re- 
sistance which may be introduced in the field circuit of either 


machine. 


888,362. —MONOCYCLIC SYSTEM OF ELECTRIC DISTRIBUTION. 


888,407. PRIMARY BATTERY. Charles B. Schoenmehl, Water- 


bury, Ct. A primary battery employing zinc and compressed 
copper oxide electrodes. 


888,416. CONTROLLING DEVICE FOR CARS. Theodore Bodde, 


Westfield, N. J. By means of magnets placed along the track 
and others carried upon the car, movement of the vehicle may 
be prevented. 


R88,371.—DYNAMOMETER. 


888,417. AUTOMATIC CONTROLLING DEVICE FOR CARS. 


Theodore Bodde, Westfield, N. J. A permanent electromagnet, 
Hee with soft-iron pole-pieces, coacts with a magnet carried on 
e car. 


888,427. TELEPHONE SYSTEM. Carl W. Sharer, Philadelphia, 


Pa., assignor to Keystone Telephone Company, Philadelphia, 
Pa. A supervisory signal in the trunk circuit is controlled by 
the hook contacts of the called subscriber’s instrument. 


888,447. CONTROLLING MEANS FOR ELECTRIC MOTORS. 


Harry W. Leonard, Bronxville, N. Y. The armature resistance 
and aoe switch is automatically controlled by the driven 
machine. l 
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PROGRESS IN INCANDESCENT-LAMP CON- 
STRUCTION. 

During the recent convention of the National Electric Light 
Association, which was held in Chicago, two important advances 
in the manufacture of incandescent lamps were shown by the 
National Electrie Lamp Association: first, when a twenty-five- 
watt tantalum lamp was exhibited and then when a number of 
twentyv-candle-power, twenty-five-watt, 110-volt tungsten lamps 
were shown and kept burning continuously during the conven- 
tion. Heretofore a serious handicap to the general introduction 
of the new high-efficiency incandescent lamps has been their 
relatively high candle-powers. In spite of a somewhat energetic 
demand on the part of many for a general increase in the inten- 
sity of illumination and the use of lamps of higher candle- 
power, the general fecling seems to be that what we need is 
not more intense illumination, but more care in the arrange- 
ment of our lighting systems so as to secure a more satisfactory 
distribution of light. This docs not necessarily mean greater 


uniformity. What it does mean is that consideration should 


be given to protecting the eve from undue strains and to secur- 
ing the desired quality of lighting. For these purposes in a 
great many cases a low-candle-power lamp is better than one 
with a high rating, and it was in just such problems, where the 
greatest care in arranging the installation was taken, that the 
use of the new lamps seemed prohibited. With lamps of the 
types exhibited in Chicago this difficulty no longer exists, and, 
moreover, there will, in general. be less objection in old installa- 
tions to replacing lamps which are rated at sixteen candle- 
power by twenty-candle-power units than by units of fifty candle- 
power or more. 

It is worthy of note that the lamps shown in Chicago did 
not have excessively long filaments, and there is nothing to show 
that they were more fragile than the filaments of the larger 
lamps. Just how this has been accomplished was not explained, 
but it evidently marks important advances in the art of manu- 
facture. 

In this connection it is interesting to call attention to a 
method of manufacture of metallic filaments which has just 
been patented in England by the British Thomson-Houston 
Company, the method apparently having been developed by the 
General Electric Company, of Schenectady. An abstract of this 
is given on another page of this issue. The method, in brief, 
consists in reducing tungsten tri-oxide chemically and mixing 
the powder thus obtained with an amalgam of cadmium and 
mercury. There is no need to prepare the metal in the colloidal 
form. The plastic mass thus obtained, is, pressed through a die 
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in the usual way and the mercury and cadmium are driven off 
by heating. The tungsten wire prepared in this way possesses 
the usual brittleness, but it has been found that by heating it 
to a moderate temperature, not high enough to cause objection- 
able oxidation, it becomes pliable and can be bent to any form 
desired. In fact, it is said to be practicable to draw tungsten 
wire from rods of the metal prepared in this way simply by 
maintaining the metal and the dies at the proper temperature. 

In the same abstract another development in somewhat the 
same direction is mentioned, this being the result of the work 
of the Allgemeine Elektricitits Gesellschaft. It is found that 
by mixing oxids of the rare earths, such as yttrium, ytterbium 
and certain others having a high affinity for oxygen with the 
metal used for the filaments, that the resistance of the latter js 
considerably increased, while the oxygen of the added materials 
apparently is not dissociated sufficiently at the temperature of 
Such fila- 
ments probably show somewhat the characteristics of the Nernst 


Incandescence to impair the vacuum in the bulb. 
glower, being more or less selective, and hence probably having 
a high luminous effidency, These filaments are prepared by 


pressing the paste through dies tn the ordinary way. 


AN ACCURATE CURRENT WEIGHER. 

Theoretically, our electrical units are deduced from the two 
fundamental ones—the volt and the ampere, but not all are ta 
agreement on the question whether our primary concrete 
standards shall represent these two, or one of them and a care- 
fully specified derived unit such as the ohm. For ordinary 
purposes a standard of resistance is more convenient than a 
standard of current or a standard of potential, But in deter- 
mining the values of our fundamental units, convenience must 
be subordinated to more important qualifications, and only when 
it can be shown conclusively that there is an objectionable 
uncertainty in their determination should a derived unit be 
adopted as the standard, and from this an accepted value of a 
fundamental unit be obtained, 

But for most purposes concrete standards must be avail- 
able, and we have been getting along fairly well with those we 
have and with the accepted values of the volt, the ampere and 
the ohim. However, there have naturally been, in various quar- 
ters. endeavors to improve the situation by careful study of 
these standards. From a chemical viewpoint a standard cell, 
properly constructed and used, should give results of high accu- 
racy. ‘The same should be true of the silver voltameter, for 
if we accept the law of the conservation of energy, and if pure 
materials are employed. a constant value for the electrochemical 
Unfortunately, for 


reasons not well understood, the silver voltameter has receive.) 


equivalent of silver should be obtained. 


a bad name for reliability and ease of application, amd recent 
Investigations of the accepted standard cells have called into 


question their constancy. On the other hand, the construction 


of a standard resistance seems to be a fairly simple matter; 
bence the argument for the adoption of a resistance as a funda- 


mental concrete standard. This whole subject is now under 
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consideration, and will probably come up at the International 
lectrical Conference which is expected to take place next fall. 

Two exceptionally important contributions to the subject 
were presented last year to the Royal Society of London, which 
have recently been published and are abstracted on other pages 
of this issue. The object of this work was, in the first place, 
to make a redetermination of the absolute value of the ampere, 
as former attempts have not given results as satisfactory as 
the corresponding determinations of resistance. A current 
weigher was, therefore, constructed according to plans sug- 
vested by Professors W. E. Ayrton and J. V. Jones, and the 
performance of this instrument was carefully studied by Pro- 
fessor Ayrton and Messrs. T. Mather and F. E. Smith. The 


instrument was then used to determine the electromotive force 


of the normal Weston cadmium cell and the electrochemical 
equivalent of silver, and opportunity was taken at the same time 
to study the behavior of the silver voltameter and to remove, if 
possible, or at least to determine the reasons for its supposed 
unreliability. 

In the description of this weigher and the discussion of its 
performance it will be seen that an instrument of unusually 
high precision has been constructed. Results have been attained 
with an accuracy of one part in 50,000, and the instrument itself 
admits of far higher accuracy, probably one part in 300,000. 

When using this device to determine the electromotive force 
of the Weston cell it was found that not only was the Weston 
cell exceedingly constant, but that the combination of weigher 
and Weston cell was more constant and reliable than the stand- 
ard resistance employed, which was the best that could be 


obtained, This result is exceedingly important in view of the 


-entieism which has been made recently of this standard of elec- 


tromotive force. 

When using this current weigher to determine the electro- 
chemical equivalent of silver, comparison of the various forms 
of voltameter which have been emploved was made and these 
were all found to give good results, although the Rayleigh type 
was, on the whole, the most satisfactory, as well as the simplest. 
The results of a large number of determinations gave the elec- 
trochemical equivalent of silver as 1.11827. The mean observa- 
tion of error of these determinations was only 2.4 parts in 
100,000, but as this error includes that of the current weigher 
as well, it is thought that the Rayleigh form of voltameter is 
reproducible within one part in 100,000, a degree of accuracy 
far greater than that heretofore assigned to this apparatus. 

Almost equally important with establishing the reliability of 
the silver voltameter, as used, were the results of the investigation 
made to determine what precautions were necessary to secure re- 
ability approaching this value. In spite of the disagreement of 
previous investizators it was found that the satisfactory condi- 
tions were very easily obtained, and that all that was necessary 
to secure the desired purity of the silver nitrate was recrystalliza- 
tion of the salt. a method easily applied by any one. 

These results are of the highest scientific value, and will 


doubtless have considerable weight in future discussions on the 
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subject. They scem to establish beyond doubt the reliability 
of the Weston standard cell and of the silver voltameter, and 
the value of the ampere is now known with far greater accuracy 
There is also another important result of more 
With pure materials, 


than before. 
immediate interest to many engineers. 
such as can be obtained from chemical supply houses, it should 
le possible for any one with any skill at all in manipulation 
to construct a standard cell and to set up a silver voltameter 
which will give him results accurate within all enginecring 
requirements. Indeed, for this purpose the silver nitrate used, 
if it be that known’ commercially as “pure,” need not be purified 
at all. With these two devices at hand any one can then easily 
check up his standard resistances in a short time and not be 
compelled to send them perhaps a long way to a standardizing 
laboratory for the work to be done there when time is precious. 
This is a very valuable outcome of the unusually fine work 
which has been done at the National Physical Laboratory, of 
London, for which we infer that Mr. Smith is largely respon- 
sible, since he has taken part in all of the various investigations 


which were reported. 


WILLIAM ARNOLD ANTHONY. 

On Friday, May 29, a great heart, stopped beating, and the 
scientific and student world experienced a genuine emotion of 
sorrow in learning that William Arnold Anthony, a scholar 
and a gentleman, admired and well beloved, had passed away. 
Readers of scientific literature for the past thirty-six years are 
familiar with the work of Professor Anthony, and it is not 
necessary at this time to enlarge upon his work as an inventor 
and his great development of the teaching of physics and elec- 
trical engineering, which he really established in this country 
at Cornell University in 1872, in connection with which it is 
well to repeat the words of Professor E. L. Nichols: “ . .. 
Physics had thus far been a mere dead name in the list of 
studies; when he opened his mouth it became a live thing.” 
It is rather with the mind of the great student body which 
received its education with this great man as preceptor at the 
free night and day schools at the Cooper Union for the Advance- 
ment of Science and Art, in New York city, that we wish to 
view his work. Ever an austere personality and a rigid dis- 
ciplinarian, there is not a student who came under the instruc- 
tion of Professor Anthony during the five years’ course at 
Cooper Union who left that institution with other than: a 
profound respect and a great love for this man, whose only 
thought was the advancement of engineering and the fitting 
of young men to better compete with their brothers in the 
fraternity having the opportunities of wealth and position to 
assist them in the battle of life. In speculating upon the 
characteristic that most endeared Professor Anthony to the 
student it becomes apparent that it was his remarkable demon- 
‘tration of the great father-heart toward those whom he nurtured 
mto technical excellence, and for whom he verily served as 
prophet, priest and scribe. 

On another page of this issue we publish a tribute to 
Professor Anthony, written by one who was long associated 
with him in his work at Cooper Union, and who is entirely 
familiar with his cherished ideals in connection with this work. 
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A SOLUTION OF THE LIGHTNING-PROTECTION 
PROBLEM. 

During the discussion of the two papers dealing with the 
problem of lightning protection, read at a recent mecting of 
the Amcrican Institute of Electrical Engineers, which was 
reported in the ELectricaL Review for May 30, a solution of 
the lightning-protection problem was offered by two well-known 
engineers taking part in the discussion which is well worth 
further emphasis. It apparently would offer entire security to 
transmission systems, so the question is whether it can be 
applied without incurring a prohibitive expense. 

Mr. H. W. Buck, whose long experience in the operation 
of high-tension transmission lines lends especial weight to his 
opinions, pointed out during this discussion that so far as the 
station apparatus is itself concerned we have reached a satis- 
factory stage in construction, as the insulation seems to be 
capable of withstanding the strains thrown upon the system by 
In fact, Mr. Buck attributes the immunity of the sta- 


tion apparatus, which was pointed out by Mr. Vaughan, the 


storms. 


author of one of the papers. to the high factor of safety of the 
insulation of this equipment, and hence, said Mr. Buck, the 
absence of trouble there is not necessarily proof of the efficacy 
of the lightning-protection devices which were placed out on 
the line. 

On the line, however, this satisfactory condition of insula- 
tion does not obtain, as the usual types of insulators are not 
capable of withstanding the sudden local application of heat 
due to discharges over them without shattering. This presents 
a ceramic problem, and if it were solved we might expect as 
little trouble on the line as at the station. Later in the dis- 
cussion it was stated that the nearest solution of this problem 
yet devised is the suspension type of insulator, 

Somewhat the same view of the lightning-protection prob- 
lem was taken later in the discussion by President Stott, who 
also has had much experience with high-tension systems, in the 
He said that the 
factor of safety of the insulation of the station apparatus is 


few remarks which he made on the papers. 


about ten, while that of the line insulator is only about two, 
and sometimes not even that is required by the purchaser. 
Such a low factor of safety is not permitted elsewhere in engi- 
neering work, hence the obvious solution of the problem of 
lightning protection is to give the insulation of the line a satis- 
factory factor of safety. When this has been done, lightning 
will lose all its terrors for the high-tension transmission system. 

It is very obvious if the line insulation can be made strong 
enough it will not be damaged by lightning, but if we make it 
impossible for the line to relieve itself of disturbances by dis- 
charges there, relicf may he found by forcing a path to earth 
at another point, so that it would seem the lightning arrester 
would still have a place on the line. The direction in which 
we should work is toward factors of safety of the insulation of 
both station and line equipment which will guarantee them 
against breakdown, and lightning arresters which will handle 
the most violent discharges without damage. 
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ELECTRICITY IN THE UNITED STATES 
WEATHER BUREAU. 


BY DAY ALLEN WILLEY. 


One of the elaborate and varied ap- 
plications of electricity is in connection 
with the Weather Bureau of the United 
States. So much of the delicate mech- 
anism employed in making and recording 
calculations about the weather is actu- 
ated by electricity that nearly all of the 
complicated system is dependent on this 
energy, although the amount of current 
used is very small. When it is remem- 
bered that over 200 observation stations 
are distributed throughout the country 
and that each is equipped with current- 
actuated instruments for noting air press- 
ure, wind currents, percentage of moist- 
ure and other data necessary in determin- 
ing weather conditions, an idea can be 
gained of the extent to which electrical 
apparatus is required for this branch of 
the government service. 

Tt may be needless to say that the daily 
weather reports published in the news- 
papers, and spread on bulletins from coast 
to coast, are obtained from a system of 
compilation in which the electrically oper- 
ated devices play an essential part. Of 
course, the information for this curious 
“newspaper” published by the government 
is transmitted entirely by telegraph and 
telephone, so the sounder and receiver, 
key and transmitter are parts of the ap- 
paratus in every weather station, the wire- 
less as well as the regular line telegraph 
being extensively used. In fact, the wire- 
less stations at Washington receive as 
much of the weather news and transmit 
it to the Bureau by telephone or line tele- 
graph. As the majority of the weather 
bulletins are modeled upon the one issued 
by the Forecasting Bureau at Washington 
for that city and vicinity, a brief outline 
of the manner in which it is published will 
give a clear conception of the system em- 
ployed elsewhere. 

As fast as the weather statistics are re- 
ceived by the telegraph operators any in- 
formation of especial interest to Wash- 
ington is transmitted to one of the staff 
whose duty it is to edit it for composi- 
tion. Two men usually are sufficient to 
do the composing and making up the 
form, for the latter is merely changed 
from day to day. The man who makes 
up the form corrects the map to be print- 
ed, placing the marks which indicate the 
direction of the wind, as well as other 
signs, upon it. As the preparation of the 
form begins as soon as the clerk finishes 
the copy, it is ready for lithographing in 
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a very short. time. Meanwhile, in the 


mechanical department the lithograph 
stone is being prepared for the impression, 
so that when the form is ready it is re- 


WEATHER VANE, ANEMOMETER AND PRECIPI- 


TATION RECORDER AT WEATHER FORECAST- 
ING STATION. 


produced without loss of time. The stone 
is next placed upon the bed of the press 
and perhaps in less than an hour after 
composition began the paper is being run 


Vol. 52—No. 23 


sufficiently dry they are sent out imme- 
diately for distribution. 

At the Washington bureau is located 
what might be called the perpetual 
weather map. From this the telegraph 
operators get the indications for every 
part of the United States. As fast as a 
bulletin is received predicting the weather 
at a certain place the map-maker indi- 
cates it by attaching a button of a certain 
color to the map. ‘The operators at the 
keys only need to watch him put in the 
buttons to wire whether it is to be fair or 
rain or snow in the locality he has marked. 
So it might be said that this map is con- 
trolled by the electric current, since all 
the information received for it and given 
out by it comes and goes by means of key 
and sounder. 

The weather observation station is usu- 
ally indicated by the mechanism placed 
upon its roof. It may be in one of the 
sky-scraper office buildings or in a lower 
structure, but in either case one sees the 
familiar skeleton tower to which is at- 
tached the weather vane and the anemom- 
eter, two of the mechanical reporters 
which gather information, and sometimes 
the thermometer box. Another necessary 
addition is the automatic measure for de- 
termining the amount of rainfall or snow- 
fall, while to-day, as a century ago, the 
barometer is one of the reliable methods 


MAKING Up THE WEATHER MAP FROM TELEGRAMS RECEIVED AT THE UNITED STATES 
WEATHER Bureau, Wasuinaton, D. C 


off. The first sheets are carefully exam- 
ined to note any possible errors which may 
have occurred. As soon as the sheets are 


of predicting weather, and is indispens- 
able in making forecasts. 
The design of weather-vane adopted by 
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the government consists of an iron rod 
about five-eighths of an inch in diameter 
and forty-two inches long, the tail of the 
vane being formed of thin wooden boards 
spread apart about nine inches at the 
outer ends. To the other end is attached 
an arrow point. Despite the weight of 
metal in the vane it revolves upon a series 
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vane by a side arm or mounted above it, 
as may be convenient. The height of the 
tower varies according to the surround- 
ings. It is necessary to have the instru- 


ments where they are exposed to the direct 
force of the wind—where its direction is 
not diverted by buildings or other obsta- 
cles. 


MECHANICAL RECORDER FOR REGISTERING WIND PRESSURE AND VELOCITY. 


of three anti-friction rollers, so nicely ad- 
justed that they do not require lubrica- 
tion, and the amount of oscillation is re- 
duced to a minimum. Connecting it to 
the recording apparatus is an iron rod 
usually terminating in a contact box, as 
it is termed. 

The anemometer consists of four hem- 
ispheres made of aluminum or brass at- 


Not only are the velocity and direction 
of the wind thus reported, but with the 
aid of the electric current they ar2 re- 
corded as well. The meteorograph util- 
ized for this purpose is one of the most 
remarkable instruments in the weather 
service, for it not only keeps a record of 
the performances of the weather vane and 
anemometer, but registers the amount of 


ONE OF THE GOVERNMENT RECORDERS, DISASSEMBLED, USED IN KITE OBSERVATIONS. 
precipitation or the duration of sunshine, 


lached to small square steel arms. Their 
revolutions turn a spindle which termi- 
nates in an endless screw fitting into a 
series of geared wheels. One of these 
drives another screw, which, in turn, actu- 
ates two dial wheels divided into miles 
and tenths. The anemometer may be at- 
tached to the tower supporting the weather 


as the weather is clear or otherwise. For 
this reason it is sometimes termed a quad- 
ruple register, and with good reason. As 
will be noted in the accompanying illus- 
tration, the register contains a drum 
around which is wrapped a sheet of paper 
which receives the characters made by the 
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recording pens, which note the changes in 
all the mechanism. This drum makes 
one revolution every six hours, being 
moved by clockwork to insure regularity. 
After each revolution the drum is moved 
endwise about half an inch by the action 
of a screw, thus preventing a record al- 
ready made from being marked over. 

From the meteorograph wires extend to 
the gearing, which is actuated by the spin- 
dle of the anemometer. As the toothed 
wheels revolve they open and close an elec- 
trical circuit, thus operating magnets 
which in turn actuate a recording pen. 
The direction of the wind is recorded by 
the use of four magnets, which, however, 
allow eight different directions to be noted 
if necessary. To the armature of each 
magnet is attached a long printing arm 
terminating in a pen point. When a cur- 
rent opens and closes the magnet, the 
printing point is forced down upon the 
cylinder, making a dot. The position of 
the dot on the paper indicates the direc- 
tion of the wind. The contact box con- 
nected with the weather vane contains a 
series of four cam collars and levers, also 
four contact springs, one for each point 
of the compass. When the wind begins 
to blow directly north the base of the rod 
extending from the vane to the contact 
box presses against what is called the 
“north” spring, which, in turn, touches 
the corresponding lever, thus sending an 
electric impulse through the correspond- 
ing magnet. When it is blowing north- 
east, for example, two of the springs are 
brought into contact with the levers, with 
the result that two circuits are closed and 
two magnets will actuate the pens with 
which they are connected. 

An essential part of the mechanism in 
the station, however, is a combined barom- 
eter and barometric recorder, which, by 
the aid of the current, notes and records 
the slightest change in atmospheric press- 
ure, so that the observer can tell at a 
glance this important fact in making his 
computations. One form of the “baro- 
graph,” as it is called, consists of a series 
of corrugated sheet-metal cells placed one 
upon the other and connected at the upper 
end of the series to a system of magnify- 
ing levers that operate a pen. The pen 
point rests upon a sheet of paper, whick 
is held on a cylinder having clockwork 
within it to give it a slow rotation. The 
varying pressure of the atmosphere causes 
the cells to contract and expand, and this 
motion, transmitted through the levers, 
causes the pen to trace a line on the grad- 
uated paper, whose co-ordinates represent 
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the pressure of the atmosphere at any 
given time. ' 

Another design of the barograph which 
is also in use is known as the Marvin, 
after its inventor. In this form of the 
barograph the barometer tube is placed at 
the left of the recording section of the 
apparatus, suspended by a hook from what 
is known as a balance. The weight of 
the barometer tube upon the horizontal 
beam with which it is connected at the 
top is balanced by a rolling carriage and 
a fixed weight. The equilibrium of this 
carriage is maintained by a contact spring 
attached to a balance beam at the extreme 
right and immediately over the recording 
cylinder. By the employment of this 
spring the carriage is moved into the 
proper position by means of a wheel 
turned by a horizontal screw. Every time 
the carriage is set in motion by the dis- 
turbance of the equilibrium caused by the 
movement of the mercury, the spring 
closes an electrice circuit, thus actuating 
a recording pen which traces a pressure 
curve upon the paper cylinder. Thus, 
the rise and fall in the mercurial column 
is noted. So delicate is the adjustment 
of this instrument that it is affected by 


an atmospheric pressure as slight as the 


ten-thousandth of an inch. 

As the thermometer is very essential in 
calculating temperatures, several designs 
are employed, and it is a fact that their 
records are partly preserved by being 
marked on paper through electrically 
driven markers. The thermometer is 
somewhat like the barograph in principle. 
The element that is affected by the tem- 
perature is a metal cell that has the form 
of a curved and flattened tube, one end 
of which is secured to the framework and 
the other end connected by a link to a 
lever carrying a pen point. It has also 
a clock-driven cylinder with its graduated 
sheet of paper. The tube is filled with 
alcohol, and as the liquid expands it 
straightens the tube and causes an clec- 
tric impulse to move the pen over the 
paper, making an irregular line that rep- 
resents the change of temperature. 

The sunshine recorder is constructed on 
the principle of the differential thermom- 
eter. Inside of a vacuum tube is a tube 
having a bulb formed on each end, and 
the inner tube extends into a lower bulb 
nearly to its bottom. Both bulbs contain 
air, and the lower one, which is coated 
with lampblack. has a quantity of mer- 
cury in its lower part. The mercury also 
extends up into the tube. Two wires 
enter the opposite sides of the inner tube 
between the bulbs, and these wires form 
part of the electrical circuit of one of the 
magnets of the triple register, which mag- 
net occupies a side of the triple register 
by itself. The armature of the magnet, 
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through a pawl-and-ratchet mechanism, 
gives the pen lever of this magnet a step- 
by-step motion, first to one side and then 
to the other. This action takes place when 
the sun shining on the _ heat-absorbing 
lampblack causes the air and mercury in 
the lower bulb to expand and force the 
mercury up the inner tube until it com- 
pletes the electrical circuit between the 
curves in the inner tube. Thus the clock 
breaks the circuit for an instant every 
minute. When it is cloudy the pen simply 
traces a straight line. 

The recording rain gauge consists of a 
cylindrical casing supporting an open 


SUNSHINE RECORDER AT WEATHER 
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funnel above and a reservoir below. Be- 
neath the mouth of the funnel is a pivot- 
ed tray or “bucket” divided into two com- 
partments under the funnel mouth. When 
this is filled with rain-water the water is 
emptied into the reservoir and the empty 
compartment brought under the mouth of 
the funnel. This tipping of the bucket 
momentarily closes an electrical circuit, 
including the sunshine-recording magnet 
of the triple register, and causes the pen 
to foll#w a motion in general like the 
sunshine record, but so irregular is it, 
having cither more or less stops in a given 
time according to the rapidity of the rain- 
fall, that it is easily distinguished from 
the sunshine record, 

Another interesting form of mechanism 
in connection with the work of the fore- 
casting bureau is the recorder attached 
to the weather kite. To the kite is fas- 
tened a small anemometer of the design 
shown in the illustration, which is con- 
nected by wiring to the little electrical 
recorder which is enclosed in an alumi- 
num case, It is modeled on the same prin- 
ciple as the quadruple register already de- 
scribed, but is only intended to note the 
direction and velocity of the wind, so that 
it is provided with but two pens for this 
purpose. With the kite instruments many 
valuable data have been obtained at 
heights several thousand feet from the 
surface. 
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Manutacture of Metallic Fila- 


ments for Electric Lamps. 

The following description of a proposed 
process of manufacture, abstracted from 
a British patent specification submitted 
by the British Thomson-Houston Com- 
pany (a communication from the General 
Electric Company, of New York), is taken 
from /lectrwal Engineering, London: 

Tungsten powder of relatively good 
quality can be readily produced by reduc- 
tion of tungsten tri-oxide with hydrogen 
according to well-known chemical meth- 
ods. The powder so obtained is non- 
coherent and is exceedingly refractory. In 
order to consolidate it into a coherent 
conductor we may proceed as follows: 
The tungsten powder is rubbed into a 
arm and plastic amalgam, consisting of, 
say, equal parts of cadmium and mercury, 
forming a homogenous ductile mixture: 
the tungsten may be added in the pro- 
portion of thirty per cent or more by 
weight of the final mixture. The product 
thus obtained may be squirted warm 
through a diamond die and may be other- 
wise manipulated without difficulty. The 
squirted wires are ductile, and probably 
consist of a mere mechanical mixture of 
the tungsten powder with the amalgam. 
The proportion of mercury and cadmium 
in the amalgam may be varied through 
relatively wide limits, and a very suit- 
able mixture consists of forty-four parts 
cadmium to fifty-six parts mercury. Other 
binders can be used in place of the cad- 
mium amalgam, as, for instance, cadmium 
bismuth alloy having 112 parts cadmium 
to 208 parts bismuth; or an alloy contain- 
Ing mercury cadmium and bismuth in the 
following proportions: mercury, fifty- 
three parts; cadmium, forty-two parts, and 
bismuth, five parts. It will be noted that 
all the materials of the binder have rela- 
tively low vaporization points, and can, 
therefore, be distilled at low temperatures. 
To remove the vaporizable components 
above mentioned, we may bake the ductile 
wires in an evacuated tube to the tem- 
perature at which most of the mercury 
and part of the cadmium vaporizes out; 
this leaves a relatively strong and some- 
what brittle residue, consisting mainly of 
tungsten and cadmium, and also bismuth, 
if the latter has been used in the binder. 
The wires may then be removed from the 
baking receptacle and suspended in a 
treating bulb, and there subjected to the 
heating action of current passed through 
the wires. A vacuum or inert atmosphere 
should be maintained about the wires 
during this treatment. The current distils 
or vaporizes the remaining cadmium or 
other component of the binding material, 
and then consolidates the porous residue 
of tungsten into a homogeneous and rela- 
tively compact wire, The tungsten par- 
ticles seem to sinter together and thus de- 
crease the porosity of the structure. The 
wire shrinks in’ length very materially 
during treatment. The wire is then al- 
lowed to cool, and when taken from the 
treating chamber is found to be strong 
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and firm and somewhat elastic, but with- 
out the cxpability of taking a permanent 
set and practically devoid of ductility in 
the sense in which that term is applied 


to such metals as copper, silver, platinum, © 


ete. Assuming that we desire to coil this 
coherent body of pure tungsten into a 
spiral, we may utilize an apparatus con- 
sisting of a rotatable mandrel of platinum 
or other material, supported in a wooden 
block, and heated by a small gas flaine. 
The mandrel need not be very hot, but 
may be considerably below a visible red 
heat. The tungsten wire can be secured 
to the mandrel in any suitable manner, as 
by insertion in a slot cut across the end 
of the mandrel. We find that as soon as 
the tungsten is heated by the mandrel it 
becomes soft and ductile and feels pliant 
like copper wire. By simply rotating the 
mandrel between the fingers, the tungsten 
wire can be wound on the mandrel with- 
out danger of fracture, and with every 
evidence of ductility in the metal. The 
feature of the process which seems most 
striking is that the temperature of manip- 
ulation may be below the oxidizing tem- 
perature of the tungsten, or at least below 
the temperature at which the tungsten 
blues or otherwise changes in color or ap- 
pearance. After the spiral has heen com- 
pleted it may be cooled on the mandrel, 
and then slipped off over the end. The 
material when cold appears to have re- 
turned to its elastic and non-ductile con- 
dition, and appears to have been in no 
wise chemically changed by the heat treat- 
ment. As a modified method of treat- 
ment, we may keep the tungsten wire hot 
during its manipulation by the passage of 
` current through it or through the man- 
drel, or we may utilize a heating coi] on 
the mandrel. If desired, a shallow screw 
thread may be cut in the mandrel to 
secure uniformity of pitch in the wind- 


ing. The elasticity of the finished spiral’ 


is sufficient to obviate any difficulty in re- 
moving the spiral from the mandrel. As 
another industrial application of our in- 
vention, we may mention the method 
which consists in winding the tungsten 
filaments on a spider, similar, for instance, 
to those used in tantalum lamps, while 
maintaining the tungsten in a ductile con- 
dition by the continuous passage of cur- 
rent through it, or in any other suitable 
way. We may even secure the desired 
ductility by merely heating the ends of 
the supporting spider while the filament 
is being bent around them. All these 
manipulations can be carried out while the 
tungsten is at a temperature lower than 
that at which it oxidizes appreciably in 
the air, 
The principle involved in the above 
simple manipulations can be applied to 
rolling or drawing and other complex 
Manipulations, and bars or rods of cohe- 
rent tungsten can be worked down into 
ilaments without cracks and without 
‘aws, and without appreciable discolora- 
tion. Warmed tungsten seems very much 
“otter than many materials which are now 
mecessfully drawn through diamond dies. 
0 produce drawn lamp filaments of tung- 
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sten, we may first make a well-sintered rod 
of tungsten, say, one-quarter inch in diam- 
eter, by use of the cadmium amalgam or 
other suitable consolidating process. This 
rod may then be passed between hot- 
grooved steel rolls until the diameter has 
been brought down to one-sixteenth inch, 
and from then on it may be drawn hot 
through a series of dies, such as diamond 
dies. The tungsten piece should be kept 
up to the temperature at which it is 
ductile, as by heating the rolls and dies, 
and also the reels on which the wire is 
wound; the temperature should, however, 
be kept lower than that at which tungsten 
oxidizes appreciably in air. ‘The advan- 
tages of rolling and drawing tungsten 
bodies are numerous. ‘lhe original char- 
acteristics of the metal, as its fineness, 
crystalline conditions, etc., become matters 
of minor importance, as with suflicient 
working these characteristics largely dis- 
appear. By rolling long lengths of fila- 
mentary conductors from a single stick 
of tungsten, the filaments are of great uni- 
formity, and are obtained without the 
trouble of individual treatment or han- 
dling. The consolidation of the material 
in the rolls and in the drawing plates no 
doubt renders the wire stronger than tung- 
sten not so treated, and therefore better 
adapted to stand shipment and rough han- 
dling. 

The above method of working the con- 
ductors is also employed for connecting 
lamp filaments with their leading-in wires, 
thus avoiding the use of any foreign ma- 
terials, such as cements and pastes, to 
form welded joints which might possibly 
contaminate the filament or spoil the lamp 
vacuum. To mount coherent filaments of 
tungsten in a lamp, a central pedestal of 
glass is provided, carrying a number of 
copper or nickel wires, bent to form radial 
arms and having sockets at their outer 
ends for engagement with twisted wire 
loops of tantalum. The filaments may be 
supported by these tantalum loops, and 
may be symmetrically disposed about the 
central . pedestal. The leading-in con- 
ductors at the base of the lamp may be 
of nickel or platinum, and each provided 
at its end with a loop or spiral forming 
a socket for the lower end of the filament. 
To complete the joint between the fila- 
ment and the leading-in conductor, we 
squeeze the joint with a heated body. as 
hetween the jaws of a pair of heated pliers. 
We find that the heat of the pliers will 
soften the tungsten and render it ductile 
and pliant, and that by squeezing the 
joint we can distort the filament and can 
press the platinum or nickel wire into 
intimate contact therewith. The pliers 
need not be very hot, and, in fact, should 
preferably be at about visible redness. At 
such low temperatures the tungsten fila- 
ment does not oxidize, and is not injured 
by the operation. Even if the pliers be 
hotter and the tungsten be oxidized super- 
ficially, the product is still serviceable. 
As soon as the joint cools, the tungsten 
resumes its non-ductile and brittle char- 
acter. It retains permanently its distorted 
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shape, and the joint is entirely free from 


vaporizable material. 
In a simple form of apparatus, suitable 
for carrying out a modified method of 
shaping tungsten conductors, two metal 
plates are arranged in a vertical position 
and serve as guides for a metal block, mov- 
able vertically between the plates, and 
having a projecting portion cut to form 
a sinuous curve meshing with a similar 
curve in the top of one of the plates. 
These two curved surfaces serve as jaws, 
between which a tungsten filament can 
be shaped to correspond with the curve of 
the block. The movable block may be pro- 


vided at the top with a handle, and it may 


rest on a flat spring. This block is pre- 
ferably made of metal or other good heat- 
conducting material, and may be heated 
or warmed electrically or by a gas flame. 
In carrying out the bending or shaping 
operation, we lift the block and insert a 
non-ductile tungsten wire between the 
curved surfaces of the blocks, and then 
depress the movable block, thereby bend- 
ing the wire to conform with the curved 
surfaces. We find that the heat imparted 
to the tungsten by the blocks is sufficient 
to change it over from the non-ductile con- 
dition to such ductile condition that the 
tungsten bends instead of breaking. When 
the tungsten wire is released from the 
jaws and cooled, it is found to have taken 
a permanent sct conforming to the shape 
of the jaws, otherwise it is the same as 
before treatment. By proper regulation 
of the heating flame, the tungsten wire 
will come out without discoloration, or 
other evidences of oxidation, but for some 
purposes a little oxidation does no harm 
and need not be vigorously guarded 
against. 

We have found that the peculiar char- 
acteristics of tungsten above mentioned 
are common to molybdenum, and that the 
latter, though non-ductile when cold, can 
be manipulated when warm, and even at 
a temperature below that at which appre- 
clable oxidation occurs. 


The following two claims are appended 
to the specification : 


(1) In the manipulation of refractory 
metallic conductors of tungsten, or the 
like, heating the material in the open air 
to a temperature below visible redness to 
render it ductile. 

(2) The method of manipulating re- 
fractory metallic conductors of tungsten, 
or the like, which consists in winding the 
conductor on a heated mandrel, or shaping 
it between heated metal blocks in the open 
air, the temperature of the mandrel or 
blocks being such as to raise the tempera- 
ture of the material to a point below vis- 
ible redness or below the point at which 
the material oxidizes. 

The long filaments which are necessary 
for high-voltage metallic-filament lamps, 
and the consequent inability of the manu- 
facturer to produce lamps of moderate 
candle-power for the usual pressures, are 
due to the high conductivity of the re- 
fractory metals used for the filaments. 
Attempts have been made from time to 
time to increase? the dresistance \of “such 
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metal filaments by the addition of some 
of the high-resistance and refractory 
oxides, such as oxides of zirconium, 
thorium and cerium. ‘These oxides, how- 
ever, were found to be unsuitable for this 
purpose, as in time the oxides are decom- 
posed as a result of the high temperature, 
the vacuum is impaired and the filaments 
rapidly fall to pieces. Another objection 
to the addition of these oxides was that 
the temperature coetlicient of such a fila- 
ment loses its positive character and be- 
comes negative. As a result of much re- 
search in this direction, the Allgemeine 
tlektricitats Gesellschatt: has found that 
if oxides of yttrium, ytterbium, and cer- 


tain other rare metallic earths having high ` 


atomic weights and high allinity for oxy- 
gen are added to the filament, the resist- 
ance is considerably increased, the vacuum 
is not impaired and the life of the filament 
is not decreased. According to a British 
patent specification by the above company, 
ytterbium oxide has been found most suit- 
able for this purpose. ‘Lhe metallic tung- 
sten or the tungsten oxide powder is mixed 
with about twenty per cent ytterbium 
oxide, and the mixture made into a paste 
with a suitable binder. The filaments 
made from this paste are heated to a high 
temperature in a reducing atmosphere 
until the tungsten oxide is reduced, the 
binder vaporized and the filaments have 
become hard. When a filament prepared 
in this way is placed in an evacuated bulb 
and heated to a very high temperature, the 
bulb remains quite cold, a proof that gases 
are not given off by decomposition. 


—__<@<-—____- 
International Congress for 
the Prevention of 
Accidents. 

Among the important international 
congresses to be held this year in Europe 
is the eighth International Congress for 
the Prevention of Accidents. Its sessions 
are held every three years, and are always 
attended by influential governmental offi- 
cials, publicists, social economists, men of 
affairs and professors. The reports of the 
congress are made by eminent specialists, 
so that the volume of: these proceedings 
is the record of the world’s latest and best 
advance in accident prevention. 

Of especial value will be the report of 
an international committce on the “stand- 
ardization,” so to speak, of accidents, 
their causes, duration and results, so that 
a world standard may be agreed upon as 
the basis for a comparative study. 

Membership in this congress is $2, 
which entitles the 
reports and the complete proceedings. 
The membership fee may be sent to Dr. 
W. H. Tolman, 231 West Thirty-ninth 
street, New York. by whom it will be 
acknowledged and forwarded to Rome. 


subscriber to all 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


BELL TELEPHONE COMPANY OF PENNSYL- 
VANIA. 

The report of the Bell Telephone Com- 
pany of Pennsylvania and controlled 
companies for the month of April and 
four months ended April 30 shows gross 
for April of $981,859, with expenses of 
$620,435. The charges were $84,905, 
leaving the April surplus $276,519. This 
corresponds with $233,455 for the same 
period of last year. The four months’ 
gross was $3,870,840; expenses, $2,485,- 
444; charges, $331,021; making the four 
months’ surplus $1,054,375, an increase 
of $216,223 over the same period of last 
vear. 


TWIN CITY RAPID TRANSIT COMPANY. 
The report of the Twin City Rapid 
Transit Company for April and four 
months ended April 30 shows gross for 
April of $493,497; expenses, $246,325 ; 
charges, taxes and preferred dividends, 
$126,075; making the April surplus 
$121,097, as compared with $131,874 for 
the same period last year. The four 
months’ gross was $1,901,955; expenses, 
$1,010,194; charges, taxes and preferred 
dividends, $494,205, leaving the four 
months’ surplus $396,756, compared with 
$447,743 for the same period of last year. 


UNITED RAILROADS OF SAN FRANCISCO. 

The report of the United Railroads of 
San Francisco for March and three 
months ended March 31 shows March 
gross of $564,673; net, $181,254; deficit, 
$39,364. Three months’ gross, $1,559,- 
687; net, $440,316; deficit for the three 
months, $241,579. The passenger re- 
ceipts for the first twenty-one days of 
May were $161,200. This figure is rather 
exceptional, and is possibly attributable to 
the special traffic during the ten days’ 
visit of the fleet. The earnings since the 
fleet left have continued to show a good 
average, and the April average was 
$18,779 daily, or well above fixed charges. 
The March deficit of $39,364 is better 
than the reports have shown for many 
months. The three months’ deficit of 
$241,579 will be made up with a few 
more months like April and May, and if 
earnings continue to improve as expected, 


a good surplus for the fiscal year should 
result. 


MONTREAL STREET RAILWAY COMPANY. 

The report of the Montreal Street Rail- 
way Company for the month of April and 
seven months ended April 30 shows gross 
of $280,736; expenses, $170,141; charges, 
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$51,345; April surplus, $59,250, com- 
pared with $62,896 for the same period 
of last year. The seven months’ gross 
was $2,027,872; expenses, $1,316,007; 
charges, $323,987; making the seven 
months’ surplus $387,878. This compares 
with $349,408 for the same period last 
year. 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & Chi- 
cago Railroad Company for the month of 
April and ten months ended April 30 
shows April gross of $97,933; expenses, 
$57,378; charges, $28,330, making the 
April surplus $12,225. The ten months’ 
gross was $1,156,466 ; expenses, $641,509 ; 
charges, $277,723; ten months’ surplus, 
$237,234; an increase of $12,893 over the 
same period last year. 


NORTHERN OHIO TRACTION AND LIGHT 
COMPANY. 

The report of the Northern Ohio Trac- 
tion and Light Company for the month 
of April and four months ended April 30 
shows April gross of $129,804; expenses, 
$82,252 ; charges, $44,029 ; surplus, 
$3,523. Four months’ gross, $505,889 ; 
expenses, $324,883; charges, $172,889; 


four months’ surplus, $8,117; comparing 
with $23,899 a year ago. 


MICHIGAN STATE TELEPHONE COMPANY. 

The Michigan State Telephone Com- 
pany has issued a report covering the 
three months ended March 31. This 
shows gross earnings of $804,021; ex- 
penses, taxes, ete., $600,714; interest. 
$104,463; preferred dividends, $34,248, 
surplus, $64,596. After paying the pre- 
ferred dividends the surplus is at the rate 
of 7.3 per cent per annum on the $3,500,- 
000 common stock. The net gain in tele- 


phones in March was 653, and in April 
628. 


KNOXVILLE RAILWAY AND LIGHT 
COMPANY. 

The report of the Knoxville Railway 
and Light Company for April and four 
months ended April 30 shows gross oper- 
ating income of $45,992; expenses and 
taxes, $22,640; interest charges, $11,391; 
surplus, $11,958. Four months’ gross, 
$174,009; expenses and taxes, $95,986; 
interest charges, $45,862; surplus, $32,- 
161. Nothing was set aside for reserve. 


NORFOLK & PORTSMOUTH TRACTION 
COMPANY. 

The annual report of the Norfolk & 
Portsmouth Traction Company shows 
gross earnings of $2,216,458; operating 
expenses, $1,655,654; additions and de- 
ductions, $2,283; taxes and interest, 
$704,808; extraordinary expenses, $126,- 
507; surplus, $127,204. 
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Oklahoma Electric Light, Rail- 


way and Gas Association. 


The annual 


meeting of the Oklahoma 


Electric Light, Railway and Gas Asso- 
ciation was held at Guthrie, Okla., May 


26, 27 and 28. 


The meeting was to have 


opened on May 25, but owing to the fact 
that a number of the delegates were de- 
laved, due to track washouts on the Santa 
Fé Railroad, the opening session was post- 


poned until May 26. 


held in Revele 


The sessions were 


rs Hall. Owing to impor- 


tant legislative matters, Governor Haskell 
was unable to open the convention with 


the scheduled 


address on “The Necessity 


of Public Service Utilities.” 
F. H. Tidnam, president of the asso- 
ciation, delivered his annual address on 


Tuesday morn 


ing, May 26. The balance 


of the morning was taken up with a dis- 
cussion of pending legislation and new 


bills enacted. 


The afternoon session was devoted to 
street railways, Charles Ford, of Okla- 
homa City, delivering an address on 


“Construction 
- 0. W. Weddle 
operation of st 


of Lines in Oklahoma.” 
delivered an address on the 
reet-car lines. 


On Tuesday evening the Sons of Jove 
held a rejuvenation at the Elks’ club 


rooms. 


On Wednesday morning, May 27, the 
session was taken up with a general dis- 


cussion of gas 
dresses were al 
on “Light and 


and gas accounting. Ad- 
so made by R. O. Demming 
Heat,” and by H. C. Nel- 


son, on “Distribution.” 
The afternoon session was taken up 


with a general 
gas, 


discussion on coal, oil and 


In the evening an illustrated lecture was 
delivered by Professor C. M. Jansky, on 
“Light and Illumination.” 


The closing 


session was held on Thurs- 


day morning, May 28. Owing to the fact 


that so few w 


ere present at the meeting 


no new officers were elected, this matter 


being referred 


to the executive committee. 


The president and secretary will hold 


over until the 
to hold an 


executive committee is able 
election. The executive, 


finance and advisory committees will be 
selected by a letter vote from the member- 
ship. The association decided to merge 


the offices of 


Secretary and treasurer. 


Galen Crow, of the Guthrie Electric Light 


and Power Co 
tary, and F . 


mpany, continues as secre- 
H. Tidnam, of Oklahoma 


ity, as president. 
the morning session an address was 


made by 


Re 
Chandler, p 


and 


resentative Stettmund, of 
a paper read by Professor 


: P. Sauerherring, of Oklahoma State 


niversity, on 
and Care of M 


“The Installation, Testing 
eters.”” 
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Proposed American-German 
Patent Agreement. 

The proposed legislation in Washington 
to require foreign patentees to manufac- 
ture in America under their patents to 
keep them valid has caused the German 
Government, says the Bulletin of the 
American Association of Commerce and 
Trade, of Berlin, Germany, dated May 15, 
to consider a proposal to the United States 
for a reciprocal patent agreement under 
which American patentees in Germany 
shall have the same privileges that may be 
granted to German subjects patenting 
their devices in the United States. The 
reason for the German Government an- 
ticipating American legislation in this 
manner appears to be derived from Ger- 
man experience under a similar law 
adopted two years ago by the British 
parliament., The British law was pro- 
posed by Mr. Lloyd George, then president 
of the board of trade, and it has turned 
out to be an effective measure against 
German trade. Especially in manufac- 
tured chemicals has the law resulted in 
the founding in England by Germans of 
branch factories employing English work- 
nen, so that the Germans might continuc 
to hold their trade in proprietary proc- 
esses. The German Empire has a similar 
statute, but it is authoritatively aftirmed 
that it is rarely enforced, there being an 
average of only two or three enforcements 
yearly. The German Government appears 
to be satisfied with the working of the 
present tariff. agreement with the United 
States and one of the reasons for suggest- 
ing the patent agreement is the desire 
to avoid any controversy which might af- 
fect the present commercial good feeling. 

——_-@—oe—_—_—_- 
New York Electrical Society. 

The New York Electrical Society held 
its 277th meeting at the College of the City 
of New York on May 27. Two hundred 
aad fifty members and their friends lis- 
tened to an admirable organ recital in the 
fine auditorium in the main building by 
Professor Samuel A. Baldwin, and at 8:30 
the company adjourned to Assembly Hall, 
Sub-Freshman Building, where a lecture 
was given by F. L. Gilman on “Modern 
Telephone Apparatus and Its Manufac- 
ture.” Mr. Gilman’s paper was one of 
the most exhaustive and complete discus- 
sions of modern telephone apparatus that 
has ever been made, and it is a pleasure 
to announce that it will shortly be made 
available in pamphlet form to the mem- 
bers of the society. After the lecture the 
visitors made an inspection of the new 
buildings of the college. The following 
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new members were elected: George 
Richard Benda, Peter D. Garrison, Ed- 
ward D. Swinburne, Theodore G. Bloom- 
berg, J. D. Sweeney, Charles P. Scott, 
Charles P. Tolman, C. W. Greene, H. R. 
Philbrick, F. L. Gilman; all of New York 
city. o 
—_—__<-@—____ 

Number of Poles Used by 

Electrical Companies. 


The forest service of the United States 


= Department of Agriculture has issued a 
bulletin, No. 77, entitled “Forest Prod- 


ucts of the United States in 1906.” This 
gives statistics of the lumber cut, classi- 
fied by species and by states, and figures 
showing the consumption of all kinds of 
forest products. From this it appears 
that the total number of poles used by all 
kinds of electrical companies during the 
year was 3,574,666, which was valued at 
$9,471,171. The largest users of poles 
are the telephone and telegraph com- 
panies, who purchased 2,395,722 poles. 
The street railways and electric light and 
power companies used 924,676 poles, 
while the steam railroad companies used 
204,268. Of the total number of poles, 
by far the greater number were of cedar, 
there being 2,174,279 poles of this wood 
used during the year. The next wood in 
importance is chestnut, of which 988,084 
were used. Pine comes next in impor- 
tance, followed by cypress, juniper and 
redwood, respectively. 


— 0M 
BOOK REVIEW. 


“Standard Handbook for Electrical Engi- 
neers” (second edition). New York. Mc- 
Graw Publishing Company. 1284 pages. 
Illustrated. Flexible leather. 4 by 7 inches. 
Supplied by the ELECTRICAL Review for $4. 


The second edition of this excellent 
handbook contains no new matter, with 
the exception of instructions for resuscita- 
tion from electrical shock. The book has, 
however, been carefully reread to detect 
and correct typographical errors; certain 
of the tables have been recalculated to 
insure greater accuracy, and a marginal 
index has been added to make reference 
to the sections of the book easy. 

—_—_—_<-@-____. 
international Conference on 
Electrical Units and 
Standards. 

The British Board of Trade has ap- 
pointed the following committee to pre- 
pare a programme for the coming Inter- 
national Conference on Electrical Units 
and Standards: G. R. Askwith, K.C.; 
Sir John Gavey, K.C.B.; Dr. R. T. Glaze- 
brook, F.R.S.; Major P. A. MacMahon, 
F.R.S.; Major W. A. J. O’Meara, R.E., 
C.M.G., and_A. P. Trotter. M. J. C. 
Collins, of the Board of Trade, will be 
the secretary, of the committee. 
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PROFESSOR WILLIAM A. ANTHONY. 
BY F. M. HARTMANN. 


The circle of acquaintance of Professor 
William A. Anthony, who died on May 
29, was so large, and his reputation as a 
physicist and engineer of so high a 
character, that little, if anything, can be 
said about his attainments which will 
be new to the general reader of scientific 
and technical literature. 

Professor Anthony was the designer and 
builder of the first American dynamo 
machine; the co-author with Professor 
Brackett of a text-book on physics which 
brought about a revolution in this 
country in the methods of presenting the 
principles of the subject. 

The work Professor Anthony did on 
committecs in systematizing and co-ordi- 
nating the results of scientific research, 
especially in the electrical field, where he 
did so much pioneer work, must always 
stand as a colossal monument to his mem- 
ory. But despite the high position he oc- 
cupied in these fields, those who were for- 
tunate enough to have been his students 
and those who had the pleasure of being 
associated with him as teachers and co- 
workers are bound to believe that William 
A. Anthony was at his best and did his 
greatest work as a teacher in the lecture 
room and laboratory, where he was fired 
by that enthusiasm which is given only 
those who thoroughly love their work. 

Though Professor Anthony was well 
known for his work at the Iowa State 
College, and later as professor of physics 
at Cornell University, which position he 
filled for fifteen years, the splendid work 
he did in raising the standards of educa- 
tion and developing the physical depart- 


inent in the Cooper Union, New York city, 


is not so well known. 

The work in the Cooper Union par- 
ticularly appealed to Professor Anthony ; 
education being given, as he believed 
it should be given, absolutely free. 
Even though Professor Anthony was sixty 
years of age when he took charge, there 
is no man who devoted more time and 
worked more faithfully for the good of 
the department than did William A. An- 
thony. 

Up to 1895 the only laboratories in the 
Cooper Union were two small rooms de- 
voted to qualitative and quantitative 
chemical analysis. The only experi- 
ments on physics ever performed in the 
building were lecture-room experiments, 
and these were of a most elementary na- 
ture. In fact, phvsies as a subject was 
practically unknown to the curriculum of 
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the five-year course in general science. 
With the advent of Professor Anthony an 
immediate change took place. He began 
by introducing a well-illustrated lecture 
course in elementary physics, and a thor- 
ough course in advanced physics for the 
graduating classes; besides which an in- 
termediary lecture course on “The The- 
ory of Electrical Measurements” was pro- 
vided. For the purpose of teaching elec- 
trical measurements to better advantage 
Professor Anthony wrote and published 
“Notes on Electrical Measurements,” 
which for clear statements and sound 
fundamental definitions has never been 
surpassed by any text-book on physical 
science. 

It is said that General James Wolfe, 
after having recited Gray’s “Elegy” to his 
officers, remarked: “Gentlemen, I would 
rather have written those lines than take 
Quebec to-morrow.” There are a number 
of us who, could we have our choice, 


Proressor WILLIAM A. ANTHONY. 


would rather have been the author of 
“Notes on Electrical Measurements” than 
of the “Elegy.” 

The time consumed in bringing the lec- 
ture courses to the proper standard was 
about three years. Following this there 
was inaugurated a course in the physical 
department of Cooper Union in the way 
of laboratory extension and equipment, 
which, to those who had never seen a new 
department come into existence, appeared 
marvelous. 

In connection with this may be men- 
tioned one of Professor Anthony’s strik- 
ing characteristics: The faculty of infus- 
ing enthusiasm into those who were asso- 
ciated with him and drawing the younger 
men to him in bonds of permanent friend- 
ship. 

The good a laboratory does is but poorly 
measured by a foot rule; still, some sort 
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of an idea of,the growth of the physical 
laboratories of the Cooper Union may be 
obtained by comparing the floor space oc- 
cupied in 1898—about 1,800 square feet, 
with that at the present time—about 8,000 
square feet. 

Finally, by no means the least of the 
services rendered by Professor Anthony to 
technical education is the important part 
he took in the development of the day 
school of engineering. Beginning in the 
fall of 1900, Professors Anthony and 
Spice gave up all outside work and de- 
voted their time entirely to Cooper Union. 
The number of students then appearing 
for lectures and laboratory exercises was 
about twenty, with, as just stated, two 
instructors—Anthony and Spice. To 
illustrate the growth of the day school, 
it is only necessary to state that for the 
term just completed the teaching staff 
numbered nineteen, with a student body 
of about 250 in the various classes of a 
well-organized four-year course in engi- 
neering. 

To the young men who are being so 
splendidly equipped for their life’s work 
by the education received here in the 
Cooper Union, the two names—Anthony 
and Spice—must be inseparable; and the 
example set by these two men serve as a 
guide through life. 

To the many friends Professor Anthony 
made, during a long and useful career, 
his death comes as a severe shock. All 
who came in contact with him could nol 
help but admire his strength of character, 
absolute integrity and openheartedness. 
Those who knew him best must all feel 
like repeating Marc Antony’s words: 


His life was gentle, and the elements 
So mix’d in him that Nature might stand up 
And say to all the world, ‘‘ This was a man!” 


—o 


Missouri Independent Tele- 
phone Association. 

The convention of the Missouri Inde- 
pendent Telephone Association was held 
at Kansas City, Mo., May 6 and 7, elos- 
ing with a banquet at the Midland Hotel 
on the evening of May 7. 

The following officers were elected to 
serve during the ensuing year: M. L. Gol- 
aday, Holden, Mo., president; G. W. 
Schweer, Windsor, Mo., secretary; W. R. 
Barkdull, Windsor, Mo., traveling secte- 
tary; H. M. Taliaferro, Boonville, Mo., 
treasurer; executive committee, M. L. 
Goladay, G. W. Schweer, W. H. Bassett, 
St. Louis; C. J. Meyers, Kansas City, and 
Theodore Gary, Macon, Mo. 
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Manchester Electric Generating System. 


HE city authorities of Manchester, 

England, on Tuesday, May 5, for- 

mally set running an important ad- 
dition to its electrical installation in the 
form of a 10,000-horse-power Willans & 
Robinson-Siemens steam turbine set, 
which is one of the largest, if not actually 
the largest, single unit now in operation 
in the United Kingdom. 

The electrical undertakings of the city 
of Manchester are developing by leaps and 
bounds, and extension works are continu- 
ously in progress. Both light and power 
and tramway matters are in the hands of 
the municipality. We understand that so 
rapidly is the demand for supply growing 
a second 10,000-horse-power turbine set 
inust be put in hand immediately in order 
to meet obligations and insure a safe 
standby. 

Before we refer more particularly to 
the newest plant it will be of interest to 
indicate briefly the general character of 
the entire installations as they stand to- 
day. This we are enabled to do by the 
courtesy of S. L. Pearce, the city elec- 
trical engineer. 

There are three generating stations at 
which current is produced for light, 
power and tramway purposes: (1) Dick- 
inson street, (2) Bloom street, and (3) 
Stuart street. We have placed them in 
the order in which they were installed, 
(1) being first laid out to the designs of 
the late Dr. John Hopkinson in 1893 (all 
the original plant has now gone), (2) 
following in 1901 and (3) a little later. 
(1) and (2) are near the centre of the 
city, but (3) is two and three-quarters 
miles distant to the castward. 

The Dickinson street station has a plant 
aggregating 15,800 horse-power, made up 
as follows: Two Musgrave-Siemens and 
Musgrave Electric Construction sets 
(5,000 horse-power), two Parsons steam 
turbine sets (6,000 horse-power), two 
Parsons-Siemens steam turbines (2,400 
horse-power) and two Ferranti sets (2,400 
ho rse-power). 

The Bloom strect station contains four 


Musgrave-Westinghouse sets aggregating 


12,000 horse-power. 


The Stuart street station is shown in 


plan and elevation in the accompanying 
drawings, from which may be seen the 
relative positions of the different sets now 
working, as well as those of some further 
10,000-horse-power sets that will be added 
before long if the present rate of progress 


(By Our British Correspondent.) 


continues. The six 2,500-horse-power sets 
shown in the drawing have Yates & Thom 
engines and Electrical Company (A, E. 
G.) generators. The two 6,0U00-horse- 
power sets comprise Wallsend type engines 
and Electrical Company generators. And 
then there is the 10,000-horse-power Wil- 
lans-Siemens set just started up, making 
the actual capacity of Stuart street at 
the moment 37,000 horse-power, and the 
aggregate of all three stations 64,800 
horse-power. 

Stations 1 and 2 are equipped with low- 
pressure, continuous-current plant, and 
Stuart street with high-pressure, three- 
phase alternating current, the reason for 
this being that 1 and 2 are for the sup- 
ply of current for lighting and to the 
tramways within the city area, while 
Stuart street supplies through various 
substations to the tramways and for light 
and power requirements in the outlying 
districts. 

As it is intended to deal more espe- 
cially with the latest developments at the 
Stuart street works, we will not dwell in 
detail upon the two carlier sections of the 
undertaking, but reference must be made 
to one matter in connection with Dickin- 


son street. It became necessary in 1900, 


in consequence of the growing demand in 
the city area and the impracticability of 
further extending the steam plant at 
either of the city stations, to install a 
substation in the Dickinson street engine 
room, driving the substation machinery 
from Stuart street, the function of this 
machinery being to convert the high-ten- 
sion current received from Stuart street 
into low-tension, direct-current, suitable 
for distribution in the city area. There- 
fore, at first three Peebles-la-Cour motor- 
converters of 500 kilowatts were installed, 
and throughout all of the Manchester sub- 
stations this type of unit is exclusively 
used. Others of 500-kilowatt size were 
added, and later three of 1,800 kilowatts 
cach were installed. The total substation 
equipment is about 7,500 kilowatts 
(10,000 horse-power) in addition to the 
steam plant capacity of the works named 
above. The British Westinghouse Com- 
pany was responsible for the high and 
low-tension switch gear for operating this 
substation. This converting plant forms 
the link between the extra high-tension 
supply from Stuart strect and the low- 
tension supply from Dickinson street. 
Turning now to Stuart street, it must 


be pointed out that this has been con- 
structed in two parts, the earlier to the 
design of Sir Alexander Kennedy and the 
later to the plans of a former city elec- 
trical engineer (G. F. Metzger), who laid 
his portion out for exiensions with re- 
ciprocating engines. The present engi- 
neer, Mr. Pearce, by installing turbines in 
No. 2 engine room, will be able to accom- 
modate a further 30,000 kilowatts of tur- 
bine plant as compared with only 8,000 
kilowatts if he had continued to add re- 
ciprocating engines. For the Stuart street 
supply the system is as follows: Three- 
phase alternating currents of a frequency 
of fifty cycles per second are generated at 
an extra high pressure of 6,500 volts, and 
are transmitted at this pressure to the 
substations. 'The current from these sub- 
stations is delivered at a pressure of 500 
and 525 volts for the tramways and 410 
and 205 volts, respectively, for power and 
lighting. 

Boiler-house No. 1 (the first erected) 
is ninety-four feet wide by 200 feet long, 
and is in three bays. - The boilers. are in 
the two side bays, while overhead are stcel 
coal bunkers of a capacity of about 1,100 
tons. There are two chimneys, one 200 
feet by thirteen feet six inches internal 
diameter, and one 250 feet by eighteen 
feet. The pump-room, the feed heaters 
and the pipe-work in connection with 
them are at the end of the boiler house 
between the two chimneys. The engine 
house is in two bays fifty-three feet wide, 
containing the main generator sets, and 
the centre bay of twenty-five feet contains 
the condenser and auxiliary plant, ete. 
The galleries for the switchboard extend 
across one end of the engine house. Work- 
shops are situated in a separate building, 
and above them is a large storage feed 
tank to contain 500,000 gallons of water. 
There are twenty-four double-drum Bab- 
cock & Wilcox water-tube boilers to evap- 
orate 12,000 pounds of water per hour at 
200 pounds per square inch. For dealing 
with the boiler feed (city water) there 
are three Weir compound duplex steam 
pumps, each to deliver 15,000 gallons per 
hour against a boiler pressure of 200 
pounds. The feed pipes are in duplicate 
throughout and the feed water is meas- 
ured. The four feed-water heaters 
through which the exhaust steam from 
the engines is passed are each designed to 
raise the temperature of 50,000 pounds of 
water per hour 150 degrees.Fahrenheit 
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whén passing 50,000 pounds of steam per 
hour. 

The engine-room plant includes, as al- 
ready briefly indicated, six main 1,500- 
kilowatt, three-phase alternator sets, three 
of which are placed in each of the outside 
bays and three 200-kilowatt, continuous- 
current auxiliary sets which stand in the 
centre bay. Four twenty-ton overhead 
electrically driven traveling cranes are in 
this room. The six Yates & Thom en- 
gines for the above sets are of the vertical 
compound type, placed at opposite ends of 
the crank-shafts, with the cranks at night 
angles. The normal load is 2,000 indi- 
cated horse-power, with a steam pressure 
of 160 pounds per square inch. The cur- 
rent for exciting the three-phase gener- 
ator fields is supplied either from special 
exciter sets or the continuous-current aux- 
ihary sets. Each exciter set consists of a 
three-phase induction motor (driven by 
the current supplied by the main gener- 
ators at 6,500 volts) coupled to a low- 
tension shunt-wound generator which sup- 
plies 220-volt continuous current. The 
auxiliary sets consist of three 300-indi- 
cated-horse-power Willans three-crank en- 
gines (350 revolutions per minute) direct 
coupled to 200-kilowatt, continuous-cur- 
rent generators (Electrical Company’s 
make), which generate a 220-volt current. 

There are four Klein cooling towers. 

There are two main high-tension switch- 
boards, one in each bay of the engine 
house, each of which is arranged to con- 
trol three high-tension three-phase gener- 
alors, one high-tension three-phase motor 
(for the exciter set), and seven high-ten- 
sion feeders. There are two low-tension 
exciter switchboards, each of which con- 
trols the exciting current for three high- 
tension three-phase generators. There i 
also a low-tension switchboard for the 
auxiliary generators and the lighting and 
power circuits. Each of the two main 
switchboards is arranged in four tiers. 
The space between the intermediate plat- 
form and the main platform contains 
“Oberspree” fuses for the high-tension 
feeders, and oil-switches for the main 
generators and the induction motor. 
There is an upper gallery carrying the 
selector switches, by means of which each 
machine or feeder can be connected to one 
or other of the two sets of bus-bars. Means 
are provided for interconnecting the bus- 
bars of the two main switchboards so as 
to allow of all or any of the six gener- 
ators being connected to any or all of the 
high-tension lighting or traction feeders. 

The second portion, that planned by 
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Mr. Metzger, has two 6,000-horse-power 
sets. The new engine and boiler houses, 
as reference to the drawing will show, are 
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coal bunker, and two electrically driven 
conveyers carry the coal thereto; they also 
carry away the ashes. There is a 120-foot 
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Section ar AB. 
placed at right angles to the first por- 
tion of the power station. Over the whole 
length of the boiler house is a 5,000-ton 
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by forty-foot machine shop with modern 
tools. 


The engine house is( 174 feet long by 
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115 feet wide, in one bay, and contains 
the two main engines, generators, exciter 
sets and the machinery which constitutes 
the Stuart street substation. The switch- 
board galleries extend down one side of 
the engine house in four tiers. 

There are twelve Babcock boilers, each 
to evaporate 20,000 pounds, with 5,700 
square feet of heating surface, and fitted 
with superheaters. Twelve 240-tubc 
Green’s economizers are arranged in six 
batteries of two each. There are two 
4,000-kilowatt, three-phase alternator sets, 
two 200-kilowatt exciter induction motor 
sets, and the substation machinery, which 
comprises four 300-kilowatt synchronous- 
motor generator sets, one 125-kilowatt in- 
duction-motor balancer set and the switch- 
hoards. 

Each of the main engines is a 6,000- 
indicated-horse-power vertical triple-ex- 
pansion four-cylinder, four-crank engine 
running at seventy-five revolutions per 
minute, with 190 pounds pressure super- 
heated steam. These engines are by the 
Wallsend Shipway Company, and in case 
of emergency each of them will give an 
output of 6,500 to 7,000 horse-power. 
Reheaters are placed between the high- 
pressure and medium-pressure, and be- 
tween the medium-pressure and the two 
low-pressure cylinders. To facilitate par- 
alleling operations the governor is con- 
trolled by a small motor operated from 
the switchboard. The alternators are gen- 
erating at 6,500 volts between phases, fifty 
cvcles per second. 

Two surface condensers, each of 11,000 
square feet of cooling surface and capable 
of dealing with 72,000 pounds of steam, 
are by Mather & Platt. They are in the 
basement, twenty feet below the engine- 
room level. Two oil separators are used. 
Specially designed oil-pumps pump the 
oil from the separators into tanks provided 
for this purpose. The main engines are 
arranged to run condensing or non-con- 
lensing. 

Two batteries, of three towers in each, 
deal with the hot circulating water. They 
are each capable of cooling 90,000 pounds 
of water, and are guaranteed to reduce 
the temperature from 125 degrees Fahren- 
heit to eighty-five degrees Fahrenheit. 
One battery is by the Wheeler Condenser 
had and the other by Arthur Kop- 
el. 

The main switchboards, which are by 
Ferranti, are on three galleries on one 
side of the engine room. There is one 
main switchboard situated on the middle 
gallery, which controls the two main 
1.000-kilowatt units, fourteen high-ten- 
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sion feeders, and the two 200-kilowatt 
exciter sets. On the top platform are the 
main bus-bars for lighting and traction, 
and change-over switches for enabling a 
machine to be run on either set of bars, 
while on the bottom platform the main 
automatic oil-switches are placed. Fur- 
ther along, on the middle or main plat- 
form, are the auxiliary lighting and power 
boards, each controlling twenty circuits, 
and fed from the existing continuous- 
current sets or from the substation at 
Stuart street. | 

The new set which has just been added 
at Stuart street is a Willans-Siemens 
three-phase turbo-alternator, with a Rich- 
ardson-Westgarth ‘“Contraflo” surface 
condenser, complete with electrically 
driven De Laval circulating pumps and 
Edwards air-pumps. ‘There are various 
features of mechanical and electrical in- 
terest in the plant. The alternator is a 
totally enclosed machine, the ventilation 
being provided by means of an external 
and electrically driven blower, capable of 
forcing 21,000 cubic feet of air per min- 
ute through the alternator. The blower 
is situated in a specially built house ex- 
terior to the engine, and combined with 
this is an air filter, insuring that only 
clean air can be blown into the alternator. 
The leading dimensions and particulars 
are given as follows: 
Diameter of high-pressure expansion of 


CUPDING 2 aisske essen banter Sew tegen 34 inches 
Diameter of intermediate. pressure expan- 

sion of turbine ........ cc cece cece eee ees 51 inches 
Diameter of low-pressure expansion of 

CUPINNG sige verkiectauiat, aks Wha s eee 17! inches 
Length of low-pressure blading of turbine. 5$ inches 
Revulutivns per minute of turbine........ 1,000 
Weight of rotor of turbine. ...... sesessee 13 tons 
Diameter of shaft of turbine ............4. 1i inches 
Overall length of turbine ......ssessessssse 36 feet 
Overall length of turbine and alternator.. 46 ft. 3 in 

158) tons 


Total weight of turbine and alternator.... 

The turbine rotor consists of a Krupp 
steel casting. The guaranteed steam con- 
sumption is 15.85 pounds per kilowatt- 
hour on full load, corresponding to 10.75 
pounds per indicated horse-power-hour. 
The area of cooling surface provided in 
the condenser is 10,500 square feet. The 
horse-power of the motor to drive the 
circulating pump alone is 250. 

From the main switchboards at Stuart 
street the high-tension feeder cables, some 
forty-three in all, are led out into a sub- 
way which passes under the canal (see 
drawing), and they are carried on racks 
along each side of this subway. 

The total supply of electricity from all 
of these works for the year ended March, 
1908, was approximately sixty-three and 
one-quarter millions of kilowatt-hours, 
nearly thirty-four millions being for light 
and power and the remainder for tram- 
ways. The average generation, distribu- 
tion and general costs were 1.68 cents per 
unit, and the financial charges 1.12 cents, 


the total being 2.80 cents per kilowatt- 
hour. A. H. BRIDGE. 
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The Corrosion of Iron and 
E Steel. 

The contention of Walker, Cederholm, 
Bent and others, that the corrosion of 
iron is purely an electrochemical effect, is 
disputed by J. N. Friend. He has made 
a careful study of the process of the rust- 
ing of iron, and his results point conclu- 
sively to the fact that it is primarily the 
result of acid attack. Walker found that 
if water in which iron has been boiled is 
concentrated, the presence of iron can be 
detected by chemical means. If this be 
so the same result should be obtainable 
by protracted boiling of the water and 
iron, keeping the volume of the former 
constant by using a reflux condenser. Mr. 
Friend has not been able to do this, and 
therefore believes that the presence of iron, 
discovered by Walker and others, can not 
be ascribed to the action of pure water 
alone, but to that of traces of dissolved 
carbon-dioxide. Leduc has shown that all 
the dissolved air can not be expelled from 
water by the mere process of boiling, and 
he calculates that at least one cubic centi- 
metre of gas remains in a litre of water, 
even after thorough boiling. Since car- 
bon-dioxide is not only much more soluble 
than oxvgen and nitrogen, but also com- 
bines with water to form carbonic acid. 
it is not unreasonable to suppose that a 
considerable percentage of this residual 
gas is carbon-dioxide. This will effect 
the solution of a trace of iron, which can 
be concentrated by evaporation, but if this 
be true, concentration can not be effected 
by the reflux condenser, since the amount 
of carbon-dioxide remains the same. The- 
oretically, a single molecule of carbonie 
acid is sufficient to cause the corrosion of 
iron, and it has been shown experimentally 
that a very few molecules are sufficient to 
do so. The author believes that the elec- 
trolytic theory is wholly inadequate to ex- 
plain this corrosion.—Nature (London), 
May 14. 


— 0- 
Southwestern Electrical and 
Gas Association. 

At the convention of the Southwestern 
Electrical and Gas Association, held at 
El Paso, Tex., May 7-9, the following 
officers were elected: President, R. R. 
Stichter, Dallas; first vice-president, 
W. B. Tuttle; second vice-prcsidint, W. R. 
Head; third vice-president, J. E. Car- 
roll; secretary, J. A. Myler; treasurer, 
A. E. Judge; executive committee, H. T. 
Edgar, of Fort Worth; H. M. Moore, of 
Austin; E. L. Wells, of Taylor; Fred M. 
Lege, Jr., of Galveston; A. E. Judge, of 
Tyler. 
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A NEW TYPE OF ELECTRIC FURNACE 
FOR THE SMELTING OF IRON.: 


BY PROFESSOR B. IGEWSKY. 


——_ 


` It may easily be shown that a supply 
of electrical energy equal to 500 kilowatts 
is sufficient for the smelting of one ton 
of steel. Electrical engineering of the 
present day has already constructed dyna- 
mos capable of developing ten times as 


Fic. 1.—Snowing THE ACTION OF THE 
FURNACE, 


much energy, and is indeed able to supply 
such energy at a very cheap rate, par- 
ticularly when a gas engine is used fo 
drive the dynamos, 

With such conditions the electric fur- 
nace should be capable of producing steel 
more cheaply than by the open-hearth 
process: the crucible steel process, which 
is becoming obsolete, may be excluded as 
a method for the production of steel on a 


commercial scale. 
g 


FIG 2.— ARRANGEMENT FOR A THREE-PHASE 
FURNACE. 


Many works already employ electric fur- 
naces, such as Stassano, Kjellin and 
Heroult electric furnaces. These furnaces 
work very successfully, but they all employ 
low-tension electric current (not exceed- 
ing 100 volts), or they themselves act as 
transformers. The author has devised a 
method of working with high-pressure 
electric current, with which he has had 
seven years’ experience. The furnace is 
ene of a type employing what may be 
called second-class conductors, such as 
magnesia, lime. silicates or their colloids, 


t Abstract of a paper read at a meeting of the Iron 
and Steel Institute, London, May 14 and 15. 
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such as ALO, 2810,, which, on being 


greatly heated, become conductors. It is 
absolutely necessary that the current 


should pass in the thinnest possible layer 
over the lower surface of the bricks, as 
shown in Fig. 1. The resistance to the 
current should be very great in such a 
furnace. The pressure 
volts for each metre space between the 
electrodes. By bringing the electrodes 
nearer together, or placing them further 
apart, or by providing the furnace with 
a number of electrodes, and only charging 
those which are immediately needed, it is 
possible to obtain a furnace which will 
work with all strengths of current in ordi- 
nary use. Such a furnace should work 
ax steadily as an incandescent lamp, and 
should develop the highest temperature 
that the bricks can support. The problem 
is, however, not entirely solved. Difficul- 
ties are presented owing to a phenomenon 


should be 1,000 ° 
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of the furnace. By this means the varia- 
tions in temperature can be avoided, and 
each brick passing beneath the metal will 
have the same conductivity over the whole 
of its surface as any other brick. In ad- 
dition to this the bricks will be automat- 
ically moistened with slag, so that their 
surfaces become better conductors than 
their interiors. 

If the principle of a revolving furnace 
he adopted, it is necessary that it should 
be furnished with a commutator, other- 
wise the current will short-circuit through 
the metal. Fig. 2 shows a plan for a 
rotating furnace using three-phase cur- 
rents. It is possible to construct a free 
commutator connected with the furnace 
hy a cable. 

Fig. 3 gives the front and side eleva- 
tion of the furnace. All the plates are of 
cast iron. ‘The inside diameter of the 
furnace is 175 millimetres, and the depth 


Fic. 3.—DEsIGN FOR A TWELVE-KILOWATT ROTARY FURNACE. 


analogous to that which the author has 
found to occur in the blast furnace, and 
to which he gave the name of differentia- 
tion” The electric current only flows over 
the surface of the brick during the earlier 
stages. In a very short space of time if 
concentrates itself along the lines of least 
resistance. Little by little the path se- 
lected becomes the only zone affected and 
the remaining surface stays quite cool. 
Differentiation can be obviated by divid- 
ing each electrode into a number of 
smaller electrodes furnished with regu- 
lators. Such a system could be employed 
for the firing. e. g., of porcelain. 

The application of the principle to the 
manufacture of steel and to the fusion of 
other smelted materials is more easilv 
solved by the furnace being made to re- 
volve, and supplied with a sufficient num- 
her of electrodes, so that the current does 
not suffer interruption. In such an ar- 
rangement the bricks will at one time 
form the vault and at another the bottom 
1 Revue de Métallurgie. volii, p. RI 


215 millimetres. The cubic capacity is 
5.17 litres. The space that can be occu- 
pied by metal is, however, only about two 
litres, and at the commencement little 
more than ten kilogrammes can be 
charged. In the course of time the in- 
terior bricks wear, and the capacity of the 
furnace becomes greater. 

The author prefers a three-phase elec- 
tric current, but usually employs a con- 
tinuous current of 250 volts and fifty to 
sixty amperes, i. e., twelve to fifteen kilo- 
watts. When cold the furnace is a non- 
conductor. 

The process of smelting is conducted 
in the following sequence of operations: 
The flame of a gas or Bunsen burner is 
made to impinge through the working 
opening, and when the furnace has been 
slightly warmed a little damp potassium 
hydrate is charged and the furnace is ro- 
tated. It will now be found that the fur- 
nace acts as a conductor, and the electric 
current begins to warm it. After a short 
time sodium hydrate ig added,-andywhen 
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the interior of the furnace is red hot 
sodium carbonate is charged. The corro- 
sive alkalies which evaporate within the 
furnace do not cause as much harm as 
might be expected. Rapid heating is, 
however, a danger to the bricks, which 


| begin to crack. The best plan is to warm 


the furnace with gas during the night 
preceding the experiment. When the 
temperature of the furnace reaches a light 
red heat cast iron may be put in, and then 
scrap, or the order can be reversed. In 
the first case the author is in the habit 
of adding the new matcrial gradually as 
the charge melts. In the latter case, when 
the iron becomes sufficiently hot, the 
smelting takes place at once on the addi- 
tion of cast iron. 

If a quantity of cold metal be suddenly 
introduced at one time, it is easy to re- 
duce the temperature to such an extent 
that short-circuiting occurs, as shown in 
Fig. 4, in which a, a are the bricks; b, b 
the electrodes placed between the bricks, 
and e, e the brushes, and c is the cooled 
metal which causes the short-circuiting 
of the conducting brushes. The same 
thing occurs if the furnace becomes cool 
with the metal inside; small furnaces cool 
down in an exceedingly short time. Ina 
large furnace where there is a considerable 
margin of heat, such an accident is hardly 
likely to occur. Indeed, in order to bring 
them into working condition, it would 
suffice to charge some hot slag from some 
other furnace and to avoid having recourse 
to soda, which could not be other than 
injurious to the bricks. The outer bricks 
of the author’s furnace are of fireclay, 
and the inner of fireclay or dinas. Fire- 
clay bricks are fairly good conductors, 
hut the dinas bricks are exceedingly poor 
conductors. The author has, however, 
used both for years with successful results. 
With fireclay bricks care should be taken 
that less slag should be used. With dinas 
bricks it is his custom purposely to add 
fluorspar, cryolite, magnesia and similar 
substances, in order to increase conduct- 
vity. Magnesite bricks appear to be ill- 
adapted to the purpose, because they con- 
duct too easily, while the current of 250 
volts would, with the existing dimensions 
of the furnace, he too great for these 
bricks, Experiments with dolomite and 
other bricks have not yct been carried out 
by the author, 

The electrodes in the furnaces illus- 
trated are of iron. At first sight it seems 
astonishing that they could be made to 
work in a furnace in which steel is being 
melted. Asa matter of fact the electrodes 
melt and become slightly absorbed in the 
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interstices of the bricks. But as the heat 
is developed on the surfaces of the bricks 
lining the inner side of the furnace, the 
crevices around the electrodes remain at a 
moderate temperature, because they retain 
the slag and even drops of metal which 


Fic. 4.—FURNACE SHORT-CIRCUITED BY 
COOLED METAL. 


act as conductors (Fig. 5). The author 
at first employed electrodes of three to 
four millimetres in thickness, so as to 
drive them into the furnace from time to 
time by means of a hammer, but as that 
appears to be unnecessary he now employs 


Fic. 5.—Suowine How MELTED SLAG FILL 
THE CREVICES AT C, C. 


thin sheet-iron electrodes. There are in 
the furnace twenty-four electrodes placed 
at intervals of twenty-three millimetres 
from cach other. In a furnace filled with 
liquid stecl only the fourteen upper bricks 


Fig. 6.—SHOWING ARCING AT THE SURFACE 
OF THE COLLECTOR. 


constitute the working surface, and a 


6 


s ; . 250 
difference in potential of y> Or nearly 


thirty-five volts, is obtained between ad- 
joining electrodes. As a result sparks are 
emitted on the collector on replacing eack 
electrode, and frequently the spark is 
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transformed into an arc. As shown in 
Fie. 6, the path of the voltaic are at the 
collector at a’ W is shorter than that 
through the conducting brick at a b. On 
the distance between these electrodes being 
reduced to twelve millimetres, the differ- 
ence of potential falls to seventeen and 
one-half volts, and the formation of the 
are becomes impossible. The author has, 
however, adopted an alternative. Each flat 
piece of the collector is divided into three 
parts, connected to each other with re- 
sistance wires. By these means each elec- 
trode becomes gradually shut off when- 
ever the difference of potential reaches 
the vicinity of twelve volts, and the for- 
mation of an arc is impossible. Besides — 
that, he has fixed an additional brush on 
the clectrodes, joined to the rheostats. 
This brush similarly serves to lessen 
sparking, The method employed to ob- 
viate sparking is the only complicated 
part of ihe furnace, the remaining princi- 
ples being quite of an elementary nature. 
The manipulation of the furnace is like- 
wise exceedingly simple, although with its 
present very small dimensions it requires 
constant attention. As a rule the author 
smel{s a small quantity of cast iron anc 
afterwards adds scrap. The softest steel 
produced possesses an ultimate strength of 
56.8 kilogrammes per square millimetre. 
with an clongation of twenty per cent. 

On smelting iron turnings with char- 
coal (one per cent) stecl was produced 
with an ultimate strength of 85.6 kilo- 
grammes per square millimetre, and an 
elongation of three per cent. Experi- 
ments for the production of steel from 
cast iron by the ore process were also suc- 
cessful, and the fireclay bricks suffered 
less than might have been anticipated. 
The advantages of a furnace of the con- 
struction indicated above are as follows: 

1. High voltage and low expenditure 
of current, 

2. The possibility of using any form of 
current ordinarily emploved, 

3. Compactness and high efficiency. 

4+. Great homogeneity of the metal pro- 
duced. 

5. The minimum amount of surface 
contact with air or with the walls of the 
furnace. 

6. Slag at a high temperature, and 
therefore favorable to the reactions needed 
for the refining of the metal. 

7. Minimum superheating of the fur- 
nace. 

8. The avoidance of carbon electrodes. 

9. The possibility of using’ the furnace 
for the production at a high temperature 
of any material in a fluid state. 
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The Absoiute Value of the 
Ampere. 

At the coming International Electrical 
Conference the questions of assigning 
values to our fundamental units, and pos- 
sibly of deciding which of these are to be 
considered primary and which secondary, 
will no doubt be brought up. During the 
past two years both the Clark and the 
Weston standard cells have been criticized 
by various authorities for supposed unex- 
plained inconsistencies, thus weakening, 
in some quarters, the confidence which has 
heretofore been placed in these standards. 
Moreover, the silver voltameter, as a means 
for measuring currents, has been under 
a cloud for some time past, as it is gen- 
erally asserted that this device is exceed- 
ingly difficult to manipulate with accuracy 
and frequently gives results not easily ex- 
plained. In view of these conditions it 
is very interesting to review two impor- 
tant papers presented recently before the 
Royal Society, of London, and printed in 
the Philosophical Transactions of that 
society. 

The first of these papers is entitled “A 
New Current Weigher and a Determina- 
tion of the Electromotive Force of the 
Normal Weston Cadmium Cell.” This 
paper was presented by W. E. Ayrton, 
T. Mather, of the Central Technical Col- 
lege, London, and F. E. Smith, of the 
National Physical Laboratory, Tedding- 
ton, London. where the work was carried 
out. Tt is published in Series A, Volume 
207. of the Philosophical Transactions for 
1908. 

The second paper is entitled “The Silver 
Voltameter.” It is in two parts, the first 
being presented by F. E. Smith and T. 
Mather. This deals with the silver volt- 
ameter as a means of measuring currents. 
Part IT is by F. E. Smith and T. M. 
Lowry, and this deals with the chemistry 
of the silver voltameter, This paper is 
also published in the Philosophical Trans- 
actions, Series A, Volume 207, 1908. 

Taking up the first of these papers, 
after a brief historical review of the at- 
tempts of previous investigators to meas- 
ure the ampere absolutely, a detailed 
description is given of the current 
weigher, which is the outcome of a dis- 
cussion between J, Viriamu Jones and 
W. E. Ayrton after their return from the 
meeting of the British Association, held in 
Toronto, 1897. Absolute determinations 
of regstance have been made on manv 
occasions and with considerable precision, 
but those of current have been compara- 
tively few, and the want of agreement 
between the results obtained by different 
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observers is by no means satisfactory. It 
was, therefore, decided to make a new 
determination of the ampere by means of 
a current weigher formed of coils and 
single layers of wire. The weigher con- 
sists of wo pairs of coils, two being fixed 
and two suspended in the opposite ends of 
the balance arm. The two fixed coils are 
each divided at the centre and connected 
so that the current will flow in opposite 
directions in the two halves. The mov- 
able coils are suspended centrally within 
the fixed coils, the current flowing 
throughout in the same direction. This 
results in a lifting force on one end of 
the balance arm and a depressing force 
at the other, which are employed for de- 
termining the value of the current flowing 
in the coils. 

The very greatest care was taken in the 
construction of this weigher to eliminate 
all sources of error. The coils are of bare 
copper wire wound on hollow marble 
cylinders having double-threaded screw 
grooves cut on the surfaces, into which 
separate wires are laid. The object of the 
double thread is to enable sections of a 
single coil to be separated so that leakage 
across from turn to turn might be de- 
tected. The fixed coils are mounted on 
supports with attachments enabling them 
to be adjusted with the greatest accuracy, 
axially with respect to the suspended coils. 
in the proper horizontal plane and hori- 
zontally. The movable coils are suspended 
from a balance beam about twenty inches 
long, capable of supporting five kilo- 
grammes at cach end, and turning with 
about one-tenth of a milligramme. The 
knife edges and planes are of agate, as 
fine as is consistent with the loads they 
have to carry. From these the movable 
coils are suspended by means of three-arm 
spiders and adjustable hooks, The scale 
pans for carrving the weights used for 
balancing the forces exerted by the coils 
hang in separate planes on the same knife 
edges as support the suspended cylinders. 
This arrangement permits of removal or 
replacement of the weights without affect- 
ing the leveling of the suspended eylinder. 
It is possible, also, to take the beam off 
the centre agate plane and fix it in the 
zero position without appreciably: raising 
or lowering the suspended evlinders. thus 
enabling the coils to be leveled and ad- 
justed vertically to the sighted position 
without continually clamping and freeing 
the beam in making and testing the ad- 
justment. Although it is not essential 
that the arms of the balance be of exactly 
equal length, since error due to this is 
eliminated by the 


reversing current 
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through the coils and averaging the re- 
sults, the ratio of the two arms was dce- 
termined, and it was found that there is 
a difference of only one part in 100,000. 

Magnetic tests of the balance show that 
no appreciable error could be caused by — 
the magnetism or diamagnetism of the 
phosphor-bronze supports. Similar tests 
made of the marble on which the coils 
were wound showed that its permeability 
differed from that of air by an amount 
too small to be detected. The marble 
cylinders were carefully selected so as to 
avoid any flaws, and, after some experi- 
ment, were turned to form in a specially 
arranged lathe so as to avoid ellipticity 
and conicality. These effects were after- 
ward determined. 

The coils, after being carefully wound 
of hard-drawn bare copper wire, No. 24 
Standard wire gauge, were examined to 
determine the accuracy with which the 
number of turns is known. This was 
found to be within two parts in a million. 
Connections were, of course, all brought 
out in the same plane so as to avoid any 
effects due to these. The leads to the 
coils consist of concentric cables. The 
actual length of the coils was determined 
after winding, and was found to be a 
little less than thirteen centimetres, the 
error in no case being more than one 
and one-half parts in 100,000. The mean 
diameter of each coil was also determined 
by means of a large number of measure- 
ments. The mean diameter of the sus- 
pended coils was a little over twenty 
centimetres, and the departure from the 
true cylindrical form, about one part in 
10,000. The mean diameter of the fixed 
coils was about thirty-three centimetres, 
and the departure from the true cylin- 
drical form, while a little greater than 
that of the suspended coils, was too small 
to influence the calculation of mutual in- 
duction, The relative diametrical dimen- 
sions of the coils are known to within 
five parts in 1,000,000, and the probable 
error due to the values assigned for the 
axial lengths is of the order of fifteen 
parts in 1,000,000, The caleulated value 
of the mutual induction should be correct 
within five parts in 1,000,000. 

After first winding the coils it was 
found that there was appreciable leakage 
between adjacent helices, but by repeated 
washing with cther and alcohol, and pass- 
ing a current of about two amperes be- 
tween the turns, after twenty minutes ä 
crackling noise was heard, and the resist- 
ance immediately rose to about 300 meg- 
ohms. The leakage had been due to small 
particles of copper adhering to the) face 
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of the grooves after the winding had been 
completed. These had all been removed 
by the washing and there was then no 
leakage current. The coils were then 
coated with hot paraffin and the larger 
coils were afterward covered with a coat- 
ing of shellac. The suspended coils were 
not so treated, as the shellac was found to 
be somewhat hygroscopic. 

After completion of the weigher an 
elaborate series of tests was made to ad- 
just it properly. Current was conducted 
to the movable coils by means of 160 
silver wires for each connection. Before 
putting these wires in place it was found 
that a load of one milligramme produced 
a deflection of the balance of 0.9 scale 
division. After attachment the deflection 
of the same weight was 0.85, a diminu- 
tion in sensitiveness of six per cent only. 
It was found possible to adjust the sus- 
pended coils axially within one mil of the 
proper position and to adjust them ra- 
dially within two mils. Hence the error 
produced by faulty radial setting is not 
greater than one part in 9,000,000, while 
an error of ten mils in axial setting gives 
an error in the calculated force of only 
eleven parts in 1,000,000. No error due 
to faulty adjustment of the current leads 
could be detected. 

One of the advantages of this design of 
the weigher is the increased steadiness due 
to the duplicate sets of coils. If the 
weigher be connected in circuit for a con- 
siderable time, a slight warming of the 
coils, due to their resistance, sets up up- 
ward currents of air which tend to de- 
flect the balance. With similar conditions 
at the two ends these disturbances neu- 
tralize one another. This was tested and 
it was found that there was a greatly in- 
creased steadiness in the balance when 
both sets of coils were used over what 
could be secured when one pair of coils 
alone was in circuit. In use, the balance 
Was connected intermittently only when 
the value of the current was to be meas- 
ured, the latter being held or maintained 
constant by means of a potentiometer. 
Pr vc of the force exerted by a 

€ ampere flowing in these 
Coils, making the corrections necessary 
due to the fact that there is not a sheet 
A current in all the coils, and assuming 

s the attraction of gravity, to be 981.20, 
Rives a value for this force of 7.49964 
Aae ri apparent change of mass 
i ga ot a current of one ampere 
i a error here is’ not more 
e S e ma million, and, more- 
i alue of this force is unusually 

°T such instruments, thus con- 
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tributing very greatly to its accuracy in 
use. | 

The differential effects of the several 
windings and their relations to the linear 
dimensions of the core are carefully 
studied, and the authors conclude that the 
mutual induction of the helices does not 
vary with change in orientation of the 
coils by more than one part in a million. 


USE OF BALANCE IN THE DETERMINATION 
OF THE ELECTROMOTIVE FORCE OF 
THE CADMIUM CELL. 


When the weigher had been completely 
adjusted it was used to determine the 
electromotive force of a normal Weston 
cell, opportunity being taken at this time 
to study the performance of the instru- 
ment. For this purpose a standard re- 
sistance was employed, the history of 
which is given. The effects of the heat- 
ing of the coils, unsteady current, convec- 
tion currents of air due to heating (the 
weigher is completely enclosed), and elec- 
trostatic disturbances were investigated. 
It was determined that the value of the 
balance masses was known to one part 
within a million, and it was found possi- 
ble to maintain the current constant with- 
in two parts in a million, frequently 
within one, The centre of the battery sup- 
plying the current was connected to the 
carth so as to make the total electrostatic 
effect exerted on the balance zero, and no 
measurable clectrostatic disturbance could 
then be detected. After this preliminary 
work it was found that the balance when 
cold worked most satisfactorily. The 
constancy of the rest point of the balance, 
under normal conditions, is within 0.1 
scale division with no current passing 
through the coils, and the sensitivencss is 
eight divisions for ten milligrammes. 
After passing a current through the coils 
for not more than twenty minutes the 
same constancy is maintained, but after 
half an hour of such use the halance he- 
comes somewhat unsteady. After cooling 
for three or four hours it becomes steady 
again. In general, readings were taken 
once every six hours onlv, one determina- 
tion normally occupying from sixteen to 
twenty-five minutes. When this is used, 
the mean error of a single observation 
is six parts in one million, and the prob- 
able observational error of the mean value 
of the electromotive force of the standard 
cell, as measured by means of the weigher, 
is less than one part in one million. It 
was found from this determination that 
the value of the normal Weston cadmium 
cell is 1.01830 volts. This was after the 
value for the acceleration of gravity had 
been corrected to that accepted, 981.19. 

The authors conclude that this current 
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weigher is a most excellent instrument 
capable of yielding results of very high 
precision and worthy of acceptance as an 
international standard instrument for the 
determination of the ampere. The results 
show not only the great constancy of the 
current weigher, but also of the Weston 
cell. In fact, the combination of balance 
and cell proved more constant and reliable 
than the standard resistance, although the 
latter was very carefully made and an- 
nealed with a view to insuring perma- 
nency. In making the determination of 
the electromotive force in the cell, seventy- 
one observations were taken, seventy of 
which are within twenty parts in one mil- 
lion of the mean. Twenty-five of these, 
which were made by the same pair of ob- 
servers, are within fifteen parts in a mil- 
lion, thus showing that the precision of 
measurements obtainable with the new 
balance is one part in 50,000, although 
only one part in 20,000 had been hoped 
for. The instrument itself admits of the 
far higher accuracy of one part in 300,- 


000. The points which should be investi- 


gated in the future in connection with 
this instrument are the means of deter- 
mining the axial lengths of the coils with 
the highest accuracy and of determining 
more accurately the acceleration due to 
gravity. 

THE SILVER VOLTAMETER, 

The investigation described here was 
undertaken by F. E. Smith and T. Mather 
to determine the most suitable form of 
silver voltameter and the accuracy of this 
apparatus for determining values of cur- 
rent. The previous work done on this 
instrument is briefly outlined and then a 
description is given of the various forms 
of voltameter experimented with. These 
include practically all the forms which 
have heretofore been emploved. Eleven 
platinum vessels and two silver ones were 
used for the cathodes of the voltameter, 
certain of these being the identical vessels 
used by previous investigators, The 
anodes usually consisted of a pure silver 
plate held by a silver rod pivoted through 
its centre. Before using this for a de- 
termination of the electrochemical equiv- 
alent of silver about eleven grammes of 
silver were deposited electrically on the 
plate, a platinum bowl with a deposit of 
silver on its inner surface being gener. 
ally used as the anode. In this manner 
the silver was always removed from the 
platinum bowls, and this was found to be 
of considerable advantage, as it afoided 
scratching the platinum, an effect not 
avoidable altogether when the latter is 
cleaned by means of a spatula. Before 
using the anode thug prepared it is washed 
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with distilled water and dricd in an elec- 
tric oven. The platinum bowls were 
washed with distilled water and strong 
nitric acid and then dried in an electric 
oven. 

Various types of voltameter were first 
prepared, using a fifteen per cent solution 
of pure silver nitrate in water. ‘This ni- 
trate was sometimes purchased and some- 
times recovered from used solutions. 

The forms of voltameter used were: the 
Ravleigh, the Richards, the siphon, in 
which a glass siphon connects the cath- 
ade, containing its solution, with the glass 
dish containing the anode and its solu- 
tion; the pot-siphon-bowl form, in which 
the end of the siphon in the anode vessel 
is immersed in a porous pot; the siphon- 
pot-howl form, in which the porous pot is 
placed in the cathode vessel: the elevated 
eathode form, in which a silver bowl with 
electrically deposited silver forms the 
anode, and a smaller platinum bowl placed 
above the latter cathode, and several mod- 
ifications of the above forms. 

In making a comparison, several forms 
of voltameter were connected in series and 
arranged with a switch so that they could 
be instantly inserted in a circuit through 
which a current of known value was flow- 
ing, the arrangement being such that the 
insertion of the voltameters required but 
slight readjustment of the current. The 
current was maintained constant by means 
of a galvanometer, and its absolute value 
determined from time to time by means 
of the Ayrton-Jones weigher, which has 
heen described. The time during which 
the voltameter is in circuit was deter- 
mined by means of a chronograph, and 
it was found that the error in this meas- 
urement was about one part in 600,000. 
After the circuit had been closed and be- 
fore the voltameters were inserted, cur- 
rent was allowed to pass for one hour 
hefore any adjustment for constancy was 
made. The voltameters were then insert- 
ed, and within twenty seconds, in using 
the Rayleigh form, the current could be 
brought to the proper value. A little 
longer time was required in using the 
Richards type of voltameter. The mass of 
silver usually deposited was about seven 
grammes in the large bowls. These varied 
in weight from thirty to ninety grammes, 
and when using the electrical method for 
removing a deposit the weight of a single 
bow] did not vary more than one-tenth of 
a milligramme in a series of five or six 
expernments, while the weight of four 
howls, after one vear’s use, was diminished 
by O8 milligramme only, 

In the preliminary experiments it was 
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found that the Rayleigh form of the volt- 
ameter was on the whole the most satis- 
factory. After fifty-two independent ob- 
servations with this form, the mean dif- 
ference in the results was 2.4 parts in 
100,000, but this is not to be taken as the 
figure indicating the reproducibility of 
the Rayleigh form, since errors of time, 


current determination, weighing and 
manipulation are included in it. The 


authors feel justified in regarding the 
Ravleigh form of voltameter, as employed 
by them, to be reproducible within one 
part in 100,000, 

The results obtained with the other 
forms of voltameters are also discussed, 
but need not be abstracted, since the Ray- 
leigh form was adopted for subsequent 
work in determining the electrochemical 
equivalent of silver. In connection with 
these experiments the efficiency of the 
porous pots and of siphons was deter- 
mined, The former at first gave some 
difficulty due to contained acid, but when 
properly cleaned introduced apparently no 
disturbing element, 

The effect of gaseous pressure on the 
voltameter was investigated with pressures 
less than atmospheric. No effect could 
be detected. Investigation of the tem- 
perature coefficient of the cell from six- 
teen degrees centigrade to ninety-five de- 
grees centigrade showed that the effect 
upon the electrochemical equivalent was 
negligible. These results are not in agree- 
ment with those of other observers, but 
the values found were entirely consistent 
and indicated that this temperature co- 
efferent was, at the most, about two or 
three parts in a million for each degree. 

Investigation of liquid inclusions in the 
deposit of silver failed to detect anv error 
dne to these after the eathodes had heen 
dried in the electric oven at a tempera- 
ture of 160 degrees centigrade. Subse- 
quent heatings to higher temperatures did 
not change the weight at all. The area 
of the cathode surface used in these ex- 
periments was about 200 square centi- 
metres, and the current emploved about 
one ampere, but it was found that the area 
could be reduced te forty square centi- 
metres without affecting the result. Tn 
some of the experiments the cathodes were 
rotated forty revolutions a minute with- 
out affecting the result. although a more 
satisfactory deposit was obtained in this 
wav. The effect of potential dilference 
between anode and cathode was studied, 
being varied from thirty volts in a siphon 
voltameter to one volt in the Rayleigh 
type. The results indicated that in all 
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ordinary cases the potential difference pro- 
duces no disturbing effect. 

The concentration of the electrolyte 
was varied from 1.5 per cent to fifty per 
cent. The chief difference in the deposits 
was that of texture, and with proper 
handling of the loose deposits produced 
hy heavy currents from the concentrated 
solutions no difference in the electrochem- 
ical equivalent of silver was found. The 
current was varied from one-half ampere 
to eight amperes in voltameters of the 
same size, and the electrochemical equiv- 
alents determined in this way were in 
agreement. The change in concentration 
of the clectrolyte while in use, and the 
current produced in the solution thereby, 
were investigated, but these were not 
found to introduce any error in the de- 
termination. 

The mean value of the mass of the 
silver deposited by the acids by one cou- 
lomb of electricity through any of the 
normal voltameters described in this paper 
is found to be 1.11827 milligrammes, and 
the probable error of this determination 
is of the order of two parts in 100,000. 
This value has not been obtained from one 
solution nor with one voltameter, but with 
many solutions as well as many voltame- 
ters. It has, moreover, been shown that 
the value is the same whether a current of 
half an ampere is passed through a volt- 
ameter or a current of cight amperes; 
whether the gas pressure is atmospheric or 
equivalent to that of a few centimetres of 
mercury, and if the temperature is ninety 
degrees centigrade instead of fifteen de- 
grees centigrade, it is probable that the 
value is still the same. 

The authors then compare this result 
with previous values of the electrochem- 
ical equivalent of silver and conelude that 
the value which they have given is subject 
to a probable error of 0.002 per cent. 
THE CHEMISTRY OF THE SILVER VOLT- 

AMETER. 

Part II of the second communication 
to the Royal Society was presented by 
F. E. Smith and T. M. Lowry. This 
gives the results of an investigation to 
determine the errors due to impurities in 
the silver nitrate and the proper method 
to pursue to purify the latter. As has 
heen mentioned, various supplies of silver 
nitrate were used, some of which required 
purification. The solution most used was 
recovered from previous electrolyses by 
acidifying. concentrating the solutions and 
purifying by repeated crystallizations only. 
No attempt was made to remove the acid 
by evaporating on the water-bath, by dry- 
ing in an oven or by fusing. After four 
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erystallizations the nitrate was found to 
be neutral to litmus, and after one further 
crystallization it was dissolved in water 
and used. Occasionally the stronger acid 
mother liquors obtained from the process 
of crystallization were evaporated in a 
water-bath and dried in the oven until 
free from acid. The dry salt was heated 
until the blue color of copper nitrate had 
disappeared. It was then dissolved in 
water and recrystallized until colorless. 
After one further crystallization it was 
used for determining the electrochemical 
equivalent and gave values entirely con- 
sistent with those determined from other 
solutions. When commercial samples of 
silver nitrate were used it was found that 
purification simply by recrystallization, as 
has been described for the recovered sil- 
ver nitrate, gave consistent values of the 
electrochemical equivalent. 

From these investigations the following 
methods of preparing silver nitrate solu- 
tions for electrolysis are given: If com- 
mercially pure silver nitrate is used, a 
part should be purified by recrystallizing 
twice from water, and the deposit com- 
pared with that from the original sample. 
If these values agree, the original supply 
may be used without purification; if not, 
the whole sample should be twice recrys- 
tallized. For rough work, in which an 
error of less than one-tenth per cent may 
be neglected, the commercially pure ni- 
trate may be used directly without testing 
or purifying. 

If recovered silver nitrate is used it 
should be purified by the method de- 
scribed above for such liquors. 

In crystallizing the nitrate it is desir- 
able to effect the dissolution of the crys- 
tals by heating in a water-bath rather 
than over a bare flame, so as to avoid 
overheating. The solution should be dis- 
solved in a conical flask of Jena glass 
rather than an open beaker, to reduce con- 
tamination by exposure to air. 

For filtering the hot solution a Hirsch 
porcelain funnel with two discs of filter 
paper was used. If it is desired to dry 
the crystals they may be placed in a dessic- 
cator containing stick potash and cau- 
tiously heated over a water-bath. As a 
rule, however, it is best to use the moist 
crystals, 

In these investigations care was taken 
to use a specially pure distilled water. 

It has been said by various investiga- 
tors that repeated electrolyses of nitrate 
Solution give successively increasing values 
of the electrochemical equivalent. A very 
slight effect scemed to be indicated, but 


it could not be attributed to the mere act 
of electrolysis. 
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It has been generally assumed that the 
high values obtained on repeated electrol- 
yses were due to the introduction of im- 
purities at the anode during electrolysis. 
It was to overcome this that the porous 
pot was introduced. The authors were, 
however, unable to detect any change in 
the electrochemical equivalent of silver 
due to the anode, when using the Ray- 
leigh voltameter, even though the area of 
the anode was made very small. 

The effects of various impurities such 
as oxide, carbonate and chloride, sulphide, 
nitride and hyponitride of silver, and 
also the influence of acids, were investi- 
gated. While having some slight effect 
on the electrochemical equivalent, no 
marked change was found to be caused by 
these impuritics in the quantities usually 
found in the so-called pure nitrate. The 
use of other electrolytes, such as silver 
acctates, silver chlorate, silver perchlorate, 
silver nitrate dissolved in pyridene, and 
fused silver nitrate, was investigated. 
These were found to be more troublesome 
to handle than the nitrate and to give no 
better results. The following is a sum- 
mary of this investigation of the chemistry 
of the silver voltameter: 

1. It is possible to prepare again and 
again samples of silver nitrate which give 
in the voltameters used in this experiment 
(the Rayleigh, Richards and other types) 
values for the electrochemical equivalent 
of silver which do not vary more than 
three parts in 100,000 on either side of 
the mean figure. 

2. A standard method of purification is 
described. Commercial samples are usu- 
ally pure, but can not be absolutely relied 
upon. 

3. High values are obtained for the 
electrochemical equivalent if the solution 
contains oxide, carbonate, chloride, nitride 
or hyponitride. Low values are caused 
bv the presence of acid. 

4. Impurities which increase the mass 
of the deposit per coulomb are usually 
substances which are insoluble in water 
but soluble in silver nitrate solutions. 
These are, therefore, precipitated from the 
impoverished solution at the cathode. 

5. Silver chlorate and silver perchlorate 
appear to give normal deposits, but are 
more troublesome to use and appear to 
have no advantage over the nitrate. 

6. There may be slight changes in the 
electrolyte due to its interaction with the 


filter paper wrapped around the anode, but 
the mass of the deposit is not seriously 
affected thereby in the size of voltamcter 
used in these experiments. It is inad- 
visable, however, in measurements of pre- 
cision to use an electrolyte more than 
once. 
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Award of Medals by the Amer- 
ican Museum of Safety 
Devices. 

Three gold medals and diplomas were 
awarded by the American Museum of 
Safety Devices at a luncheon meeting at 
the Engineers’ Club on Monday, May 25. 
Charles Kirchhoff, chairman of the Com- 
mittee of Direction, presided. Dr. W. H. 
Tolman, director of the museum, stated 
that the exposition was a working model 
for a permanent museum, and that some 
of the more important exhibits had been 
donated to it. 

Dr. Tolnan announced that the gold 
medal offered by the Sctentific American 
for the most meritorious invention in 
transportation at the exposition was 
awarded to the Rich Marine Fire Detect- 
ing and Extinguishing System, with hon- 
orable mention to the Welin Quadrant 
Davit Company and to the Simmen Auto- 
matic Railway Signal Company. For the 
best inventions in mines and mining the 
gold medal offered by the Travelers’ In- 
surance Company, of Hartford, Ct., was 
awarded to the Drocger Oxygen Apparatus 
Company. A gold medal was awarded to 
the Non-Explosive Safety Naptha Con- 
tainer Company (McNutt patents), with 
honorable mention to the Rutherford 
Wheel Company, for the best invention 
for motor vehicles either on land or water. 

The exposition, held at the rooms of the 


muscum, 231 West Thirty-ninth street, 
New York city, closed on Wednesday, 
May 27. It has attracted technical men, 
railway officials, architects and industrial- 
ists, all of whom have expressed their 
satisfaction at its high character and the 
hope that the movement for a permanent 
museum may be successful. 
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Aluminum and Bauxite. 

According to W. C. Phalen, of the 
United States Geological Survey, whose 
statistical report on the production of 
aluminum and bauxite has recently been 
published by the Survey, more than 
17,000,000 pounds of metallic aluminum 
were made in this country during the last 
year. This in an increase of 2,301,000 
pounds over the consumption in 1906, 
which amounted to 14,910,000 pounds. 
The output of bauxite, which finds its 
most important use as raw material for 
the production of metallic aluminum, in- 
creased about thirty per cent in quantity, 
and a little over thirty per cent in value, 
in 1907 as compared with the quantity 
and value of the output in 1906. In the 
earlier year 75,332 tons, valued at $368,- 
311, were produced/ In4907 975776>tons 
valucd-at' $480,330, Wwere produced. 
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Specifications for Street 
i Lighting. 

The final report of the 1907 committee 
on specifications for street lighting, pre- 
sented at the thirty-first convention of 
the National Electrice Light Association, 
at Chicago, Nl, on May 22, presents a 
working plan for arriving at lighting 
values of street lamps based on a stand- 
ard 
unit. 

During the vear about 15,000 observa- 
tions have been made for the purpose of 
determining the relative lighting values 
of the different street are lamps. Pre- 
liminary measurements were made with 
the luminometer and a street photometer, 
and the results check fairly well, but the 
photometer was found to be most satisfac- 
tory and was used exclusively for the in- 
vestigation. All the tests were made at 
a distance of 250 feet from a point 
directly beneath the lamp and the lamps 
ranged in height from fifteen to thirty 
feet. They were on commercial circuits 
operating under first-class service condi- 
tions, Data sheets are given showing large 
numbers of successive readings taken by 


sixteen-candle-power incandescent 


different observers, and the averages ob- 
tained from these. Measurements were 
made of forty-two 6.6-ampere direct-cur- 
rent series are lamps, sixty-five four- 
ampere — direct - eurrent series magni- 
tite þuminous are lamps, and fifty 9.6 
are 


From these measurements the fol- 


ampere direct-current series open 
lamps. 
lowing tables have been compiled, whieh 
give the proposed values to be assigned to 
the different lamps, and enable the lumi- 
nous intensity at any point from the lamp 


to be determined. 
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To this have been added proposed X values 
to be used in the schedule. 

In assigning the final constants it was 
necessary to consider not only the foot- 
candle readings, but such points as the 
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for the same illumination midway be- 
tween the lamps four times as many 
lamps per mile would be required, and it 
also means that the relative candle-power 
of the different lamps is as the square of 


X VALUES—TABULATION B. 


t.6-ampere, direct-current, series open arc....... snide os 


0.6-ampere, 
5.0-ampere, 
6.6 ampere, 
5.5 ampere, 
6.U-ampere, 
7.5 ampere, 


direct-current, series open are..........- . 


alternating-current. series enclosed arc 


a e o 


total number of lamps tested, the relative 
results obtained by figuring the illumina- 
tion from candle-power curves previously 
made, and the range of inherent variations 
peculiar to cach type of lamp. 

The adoption of the proposed values 
resolves the lamps under consideration 
into the four following classifications: 


First classification. ......-.... Value of X—5!4. 
4.0-ampere, direct-current, series luminous arc, 
Second classification. ........... Value of X—4. 


9.6-ampere, direct-current, series open arc. 

6.6-ampere, direct-current, series enclosed arc. 

7.5-ampere, alternating-current, serics enclosed 
arc. 

Third classification........... Value of X—3!¢. 
6.6-ampere, direct-current, series Open arc. 
5.0-ampere, direct-current, series enclosed arc. 
6.6-ampere, alternating-current, series enclosed 


arc, 
Fourth classification. ........... Value of X—3. 
5.5-ampere, altcrpating-current, series enclosed 

arc. 


Replying to an inquiry during the dis- 
cussion on the report as to just what 


the “value of X? might mean, Mr. 
Rvan said that the specifications of 


the 1907 committee call for the stand- 


NATIONAL ELECTRIC LIGIT ASSOCIATION’S SPECIFICATIONS—TABULATION A. 


l 
Value of X... n Reet Denne et 3.0 4 314 3 4.0 4144 ik $34 5.0 
Vahe of 1 X... 0.2... EO T abet 0.38 {13 2.7 4 15 4 ‘NW 2,9 419 1,5 
Distance of 16 candle power, 
standard.. o cece cece eee ee cece ee 6.7 lea '57.2 |54 [500 i471 44.5 | 42.2 | 40.0 
THumination ........ ccc eee e eee 200 ft 0.0086 0 0012 0.0049) 0.0056) 0 ONGI 0.0072 O OASI) 0 Gogo} 0.6100 
DISTANCE. a gicn ci sctev ea veakend hs Po eiss 83.4 |770 171.5 (65.7 |625 J589 W6 |527 | HO 
MMuUmination. e... seere. wee! 290 ft. | o o3 0.0027 0.0631] 0.0036) 0 0041) 0 6016 0.0052 0.0057] 0 0084 
DISTANCE 05 oes vee vaacaceeecenc? ca caste 10.0 |A JRR | ROT |750 70.7 | 867 |632 800 
Mumination....esssssssesessoes 300 ft. | 0.0016! 0 0019; 0.00! 0 0025; 0.9028) 0 0032| 0.0036, 0.0040 O 008% 
| 
| 
Value af X ooren cvaston ea p eaeh aee ee 514 Bly 534 6.0 (14 1 634 TO r eae 
Valneof l Xoor errkiseri sees estesa Jay 3 1! 428 16 $B Sas Ver ain 
Distance acs (aves ese See ell rerne 3R.2 36.4 31.8 33.4 32.0 80.8 20.7 RB Vege ace 
Dumination........ccceee eens oo ft. | ooo 6.0121) ©0182 0.01431 0.0158 0.01H9} 0.01810 0196 2... 
Distance. ......... eee Ber Te 455 1148.5 4.7 140.0. B3 [37] a835? ouau 
Hlumination...... sal Taaa 20 ft. | 0AIL 6.0077) 0.0085 0002 ODDO OVIN) 0 M16 0.0125 ...... 
(IMANCO! cubs cach sc oeeden Petees] ooreo 371 51.6 522 50.0 | 48.0. 46.1 445 JRR ua 
Iumination........... eee aon ft 0.0 19 OO 0.0059 a 0.0069' 0 0075) 0.00981) 0.0087 ...... 
i I 
Tabulation A is included for conve- ardizing of street lights in terms of a 


foot- 
candles and vice rersa for distances of 200, 
250 and 300 feet. 

Tabulation B gives the N values for 


nience in converting X values to 


the highest and the lowest lamps, also the 
average of all lamps tested in each class. 


standard sixteen-candle-power incandes- 
cent lamp: a lamp having the X value 
of four would 
that 
standard 


have the same iHumina- 
would be obtained from the 
sixteen-candle-power lamp at 
one-fourth of the distance. 


tion 


It also means 


direct-current, series enclosed arc.......6+. 
direet-current, series enclosed arc........... 
alternating current, series enclosed arc..... 


Alternating-current, series enclosed arc.... 
4.0-ampere, direct-current, series luminous lamp........ 


Value of X. 
Highest Lowest Proposed 
Lamp. Lamp Average Value 
pales as 3 A 846 
4 4 
a 33 one 4 81 
TESEN 614 41 5 4 
ES P 3 By ap 
i cae atdeoveced b3 4 
Sru 5 33, 14 ‘ 
TPN ? 5 6 


that X value; that is, if one wished to 
know how many sixteen-candle-power in- 
candescent lamps would be required on 
poles spaced the same distance as the are 
lamp, he would require sixteen. The 
principal point, however, is that the X 
value means that it is a fractional value. 
Take the value four times the illumina- 
tion given by a standard sixteen-candle- 
power lamp at one-quarter the distance 
and the measurement can easily be made. 


If the arc lamp was measured at 200 feet 
the incandescent lamp would be fifty feet, 
but the arc lamp might be measured at 
a relatively greater distance and the in- 
candescent lamp would be a proportion- 
ally greater distance. Any difference in 
the street, at a distance of from 100 to 
500 feet will not go beyond two to eleven 
degrees below the horizontal, when figured 
back to the candle-power curve, and will 
go approximately to the same limit, for 
the reason that there is not much change 
in the candle-power of any street lamps 
in these angles. 
—0 

Decline in Rubber Pro- 

duction. 

A report from United States Consul- 
General George E. Anderson, of Rio de 
Janeiro, shows that there has been a con- 
siderable fall in the price of raw rubber 
due to the decreased demands for this ma- 
terial bv consumers in the United States. 
following the financial difficulties of the 
past winter. This decline has affected 
somewhat seriously financial conditions of 
the northern states of Brazil, which de- 
pend largely for their income upon export 
duties levied on raw rubber. During 1907 
the shipments of rubber brought into 
Brazil a total of about $63,200,000, buf 
at the prices prevailing during 1906 the 
income would have been about $78,000. 
000. The Brazilian rubber interests are 
mainly dependent upon the United States. 
which in 1907 took a total of 16.811 
metrie tons out of the entire production 
of 33.383 tons. Great Britain followed 
next with a consumption_of 14.364 tons. 
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William C. L. Eglin. 

William C. L. Eglin, who has just been 
elected president of the National Electric 
Light Association, has served as an officer 
for the past three years, during two of 
these years acting as secretary and treas- 
urer of the association. During Mr. Eg- 
lin’s administration a great many activi- 
ties were introduced into the routine of 
this office, many changes being made in 
the organization and sys- 
tem of carrying on the in- 
creased work of the associa- 
tion, the rapid growth of the 
membership and the new 
and important subjects re- 
quiring attention having en- 
larged the scope and possi- 
bility of the association’s 
efforts. He has served on a 
number of important com- 
mittees, notably the Steam 
Turbine Committee and the 
Gas Engine Committee. Mr. 
Eglin has been connected 
with the electric lighting 
companies in Philadelphia, 
Pa., for a long time, his 
first association being with 
the Edison Electric Light 
Company, of Philadelphia, 
in 1889. He was also asso- 
ciated with the various con- 
solidated companies which 
culminated in the Philadel- 
phia Electric Company, 
which owns and operates all 
of the electric lighting com- 
panies in the city and 
county of Philadelphia. Mr. 
Eglin is at the present time 
electrical engineer of this 
company. He has contrib- 
uted many articles on im- 
portant technical subjects to 
the American Institute of 
Electrical Engineers and to 
the technical press. He has 
served as chairman of the Philadelphia 
branch of the Institute, and is at present 
one of the vice-presidents of the associa- 
tion. For a number of years he was active 
in the work of the Engineers’ Club of 
Philadelphia, having served on its board 
of management as chairman of the In- 
formation Committee and as vice-presi- 
dent. He is a member of the Engineers’ 
Club, of New York; the American Elec- 
trochemical Society, the Illuminating En- 
gineering Society, and has served on vari- 
ous committees of the Franklin Institute, 
of Philadelphia. He is a member of the 
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prominent clubs in Philadelphia—the 
Union League, Merion Cricket Club, 
Manufacturers’ Club, Bryn Mawr Polo 
Club, Pen and Penail Club, Aronimink 
Golf Club and Magnetic Club, and of the 
Mohawk Club, Schenectady, N. Y. Mr. 
Eglin has always introduced into his work 
a great amount of energy and personality, 
and he has been strikingly successful in 
carrying forward to a successful comple- 


Mr. Witxttam C. L. Eoin, PRESIDENT OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 


tion those matters which have involved 
him in responsibility. The important 
measures looking to a still greater en- 
largement of the scope of the association 
and the necessity for alert consideration 
of commercial and engineering problems 
in connection with public service corpora- 
tion development make necessary the serv- 
ice of one possessing those characteristics 
which mark Mr. Eglin. The splendid 
work carried on by Dudley Farrand and 
his predecessors will go forward to greater 
accomplishment under Mr. Eglin’s ad- 
ministration. 
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Co-operative Electrical Devel- 
opment. 

One of the unfortunate features of the 
recent convention of the National Elec- 
tric Light Association was the absence 
through illness of J. Robert Crouse, to 
whose untiring zeal the success of the 
Co-operative Electrical Development As- 
sociation is due. In the absence of Mr. 
Crouse, F. M. Tait made a brief state- 
ment on the status of the 
work. Mr. Tait said that 
since the last National Elec- 
tric Light Association con- 
vention Mr. Crouse had con- 
fined his efforts to under- 
writing the $125,000 for 
which he had committed 
himself before any of the 
subscriptions became bind- 
ing. He had also been busy 
presenting the work of the 
association at various state 
electrical associations and at 
the National Electrical Con- 
tractors’ meetings, as well as 
to the jobbers at their mect- 
ing at Niagara Falls. Reso- 
lutions were adopted by all 
of these bodies approving 
the plans and work of the 
Co-operative Electrical De- 
velopment Association and 
promise of their support 
given. Up to October 15, 
1907, there had been under- 
written $100,000 and Me. 
Crouse at that time was very 
sanguine of underwriting 
the entire amount, as quite 
a number of the larger job- 
bers had been committe, as 
well as several other manu- 
facturers and central sta- 
tions that he had previously 
not counted upon. The 
financial panic came along 
about that time and prac- 
tically put a stop to any further sub- 
scriptions being underwritten, and was 
the immediate cause of the major portion 
of what had been underwritten being 
withheld until the financial atmosphere 
had cleared. The association has spent, 
within the last three years, approximately 
$60,000 in co-operative advertising and 
organized effort with the central stations 
as outlined in Mr. Crouse’s paper presented 
at the National Electric Light Association 
convention last year. Acknowledgment 
is due a number of manufacturing and 


other concerns for this amount, as it is 
exclusive of the above-mentioned $100,000, 
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AND SCIENTIFIC LITERATURE 


A Large Direct-Current Tarbine 
Generator in Glasgow, 
Scotiand. 


Attention is called here to a number of 
large direct-current generator sets which 
have been installed in Great Britain, thus 
showing the commercial possibilities of 
such units. Two such sets, cach rated at 
1,000 kilowatts. are being installed at Bel- 
fast, Ireland, but a large unit rated at 
1,700 kilowatts is being installed in the 
St. Andrew’s Cross station of the Glasgow, 
Scotland, Corporation. This consists of 
a single turbine running at 1,500: revolu- 
tions a minute, to which are coupled two 
850-kilowatt  direct-current generators. 
These develop from 520 to 600 volts. 
They are the “Desi” compensating type 
and are provided with a separate exciter 
and the same main shaft. The efficiency 
is 92.5 per cent at full load and ninety 
per cent at half load. The turbine is ar- 
ranged for working at a steam pressure 
of 190 pounds, 170 degrees Fahrenheit 
superheat.—Abstracted from the Elec- 
trical Times (London), May 14. 

< 
Is the Earth’s Action on a Magnet 
Only a Couple? 

A preliminary report is given here by 
L. A. Bauer of an endeavor to determine 
whether the action exerted on a magnetic 
needle by the earth is solely a couple. It 
may be that there is a force of translation 
as well as rotation which causes a mag- 
netic needle to exert an additional press- 
ure against the supporting pivot because 
of its magnetization. In order to have 
only a couple acting upon a magnet it is 
necessary that the following three condi- 
tions be fulfilled exactly: The forces act- 
ing on the two ends of the magnet must 
be opposite; they must be equal, and they 
must be parallel. The non-fulfilment of 
anv one of these conditions will give a 
resultant force beside that of a couple. 
It is possible to assume magnetic condi- 
tions acting on the needle in which even 
the first three of these conditions is not 
fulfilled, and the second and third are not 
fulfilled in any non-homogeneous mag- 
netic field. The earliest experiments to 
determine this were made by Robert Nor- 
man about 1576, but he could determine 
no effect. This result has been accepted 
since that time, as other attempts to de- 


tect differences have not been successful. 
Dr. Bauer, thinking that these failures 
might have been due to lack of sensitive- 
ness in the apparatus, suggested to Dr. 
E. T. Allen that he investigate the ques- 
tion, using for this purpose an accurate 
balance. The results were not satisfac- 
tory, however, as the balance was not 
entirely non-magnetic. Another was sc- 
cured which is apparently completely non- 
magnetic, and with this Dr. Bauer has 
himself conducted a number of experi- 
ments. In each case he has used the 
method of double weighings so as to elim- 
inate all inaccuracies of the balance itself. 
He has used the same set of weights 
throughout, and has weighed the magnets 
in various positions and in various. places. 
Ife has found in a magnetically disturbed 
region a constant difference in the weight 
of a magnet, for various orientations, of 
approximately one part in one hundred 
thousandths of its weight, and he has 
found, for a number of magnets in un- 
disturbed regions, an apparent increase in 
the mass of the magnet with magnetiza- 
tion approaching the order of one part in 
a million. Reversing the magnetization 
does not eliminate the effect measured, 
The investigation is not vet completed, as 
it will be carried further, the balance as 


well as the magnet being placed in vari- 


ous orientations.—.{bstracted from Ter- 


restrial Magnetism and Atmospheric 
Electricity (Baltimore), March. 
l e 


A Magnetic Track Brake. 

A magnetic track brake has been devel- 
oped bv the British Thomson-Houston 
Company which is interesting because it 
may not only be used as a magnetic brake 
but may be applied by hand, and is in- 
tended for service and emergency stops. 
The brake consists of two steel shoes, each 
formed of a number of poles placed so 
that they alternately become north and 
south poles when the current is passed 
through a single exciting coil. Excited in 
this way, the shoes are drawn down upon 
the rail midway between the wheels of the 
car with a force of several tons. Excit- 
ing current is furnished by the motors, 
running as generators, thus rendering the 
brake independent of the trolley circuit. 
Between the two shoes is connected a 


channel iron and a system of brake levers 
and chains attached to brake spindles at 
each end of the car to enable the shoes 
to be pressed down upon the track by 
hand in the usual manner of track brakes. 
It is intended to use the brake in this 
way for controlling the speed of the car 
on down gradés, and for slowing up under 
usual conditions. When thus used, the car 
can be stopped either by increasing the 
pressure due to the hand lever, or by ex- 
citing the electromagnets. The thrust oc- 
easioned by the retarding action of the 
brake is taken by a tongue-shaped steel 
bracket which is bolted to the truck and 
engages with jaws on the sides of the 
magnets. The wearing shoes of the brake 
are attached to the poles of the magnet 
and the bolts may be renewed when neces- 
sary. The exciting coils are entirely en- 
closed in a water-tight case.—A bstracted 
from the Tramway and Railway World 
(London), May 7. 
< 


Electrical Installation at Tribley Pit, 
County of Durham, England. 

An interesting electrical installation 
has been put into service at the Tribley 
Pit of the Pelton Collieries, county of 
Durham, England. This equipment has 
heen substituted for a new steam-driver 
plant which was about to be installed. 
The power for operating motors is sup- 
plied by the County of Durham Electrical 
Power Distribution Company. The in- 
stallation at present consists of a winding 
gear supplied through an I]gner converter 
set, a surface haulage gear for transport- 
ing tubs of coal from the new pit head to 
the old colliery at Pelton, an electrically 
driven fan providing ventilation in the 
mine, and a certain amount of lighting 
on the surface and under ground. There 
are also some underground hauling sys- 
tems driven by motors. The most 1m- 
portant part of the equipment is the 
main hoisting set. which consists of two 
machines direct-coupled, one being an al- 
ternating-current, 440-volt, three-phase 
motor, the synchronous speed of which is 
1,200 revolutions a minute. The full load 
on this set is fifty-five horse-power when 
the current it takes is sixty-five amperes. 
The dynamo to which the motor is coupled 
is of the interpole type and capable of 
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giving a voltage varying from nothing 
to 300 and a current of 167 amperes. It 
js constructed to run at 995 to 1,130 revo- 
lutions a minute and give a continuous 
output of fifty kilowatts. On the same 
shaft is mounted the exciter for the field 
of its direct-current machine, and the 
whole control of the winding motor is 
regulated by the exciting current of the 
dynamo. ‘This reduces the controlling 
gear to an inexpensive and compact ar- 
rangement, and makes it necessary to in- 
sert only a circuit-breaker in the connec- 
tion between the motor and generator. 
The flywheel, which is connected to the 
transformer set, weighs about 2,000 
pounds and has a diameter of four feet 
eleven inches. It is coupled to the in- 
duction motor by a flexible arrangement 
consisting of cylinders of compressed 
leather one and one-quarter inches in di- 
ameter and four inches long, and which 
take the place of the usual bolts between 
the coupling flanges. Spiral springs press- 
ing against the ends of these leather 
couplings hold them in place. The ar- 
rangement gives a certain amount of flex- 
ibility, which relieves the shaft of unduc 
strains due to the sudden application of a 
load. The winding motor is a twelve-pole 
shunt-wound machine rated at sixty horse- 
power, geared to an eight-foot single-hoist 
drum. It lifts about 800 tons a day 
about 135 feet, the average load bein: 
about four tons. ‘The control of the trans- 
former set is effected by means of a strip 


regulator, which consists of a liquid re-- 


sistance placed in each phase of the sup- 
ply circuit. The position of the movable 
plates of this resistance is controlled by 
a small induction motor connected in 
series with the main motor. ‘The torque 
developed by the small motor determines 
the position of the plaies, and hence the 
voltage applied to the main motor. The 
effect is to absorb almost entirey all vari- 
ations in power demand, so that the vari- 
able load of the winding-set is not felt b 
the supplying system.—A bstracted from 
the Electrician (London), May 15. 
< 
Some General Notes on Artificial 
Mumination. 

It has been the practice of N. H. Hum- 
phrys during the past twenty-five years 
or so to stroll occasionally around the 
city of London, England, after dark and 
make notes on the impressions gained of 
the changes in methods of artificial illu- 
mmnation. It would be expected that the 
verdict of such examinations would be 
that marked success had followed the in- 
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troduction of newer methods, and this is 
true if by better lighting is meant merely 
more lamps and higher candle-power. 
The author, however, looking at the eco- 
nomical use of light, says that the light- 
ing from present methods is worse now 
than it was, because there is more waste, 
more unequal diffusion, and less con- 
sideration of the few elementary prin- 
ciples that are known to be necessary for 
eflicient lighting. He is not interested at 
present in the types of lamp employed, 
hor 10 their ratings in candle-power, but 
merely in the results produced. One of 
the surprising things is the persistency 
with which new devices are used in old 
ways, a notable instance of this being the 


placing of modern — high-candle-power 


- lamps too close to the objects to be illu- 


minated. The result is not so bad when 
the lamps are of ten candle-power or less, 
but when they are rated in hundreds of 
candles the result too frequently is bad. 
Large lamps are hung too low, so that 
they not only draw the attention of the 
vye to themselves, and not to the objects 
supposed to be illuminated by them, but 
they throw light into the eye from an 
unusual angle and, by illuminating too 
intensely objects close to them, produce a 
dazzling effect. A rule followed for many 
years is that an illumination of one 
candle-fvot is satisfactory for all ordinary 
purposes; but this might be increased to 
two without strain or fatigue. According 
to the rule it follows that a 2,000-candle- 
power lamp should never be closer than 
furty-five feet to the objects illuminated 
by it; a 100-candle-power lamp should 
never be closer than ten feet; and a 
twenty-candle-power lamp closer than four 
and one-half feet, etc. Following the 
practice thus indicated and increasing the 
heights at which the different lamps are 
placed would also improve the illumina- 
tion by illuminating objects with light 
coming more nearly in vertical lines, thus 
corresponding more closely to daylight con- 
ditions. From this rule it follows, also, 
that in buildings lamps of twenty candle- 
power and less should be sufficient for all 
ordinary purposes, and indeed for most 
street lighting. The author then discusses 
brietly the value of globes and shades for 
distributing the light properly and for 


‘doing away with the dazzling effect of 


small light sources of high intrinsic bril- 
liancy. He thinks that it is desirable to 
conceal the source of light, but this is 
practicable in but few cases.—A bstracted 
from the Illuminating Engineer (Lon- 


don), May. 
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New 6,000-Kilowatt Turbo-Alternator 
at Manchester, England. 

A description is given here of the new 
turbo-driven generator which has just been 
installed in the Stuart street power plant 
of the Manchester Corporation Electricity 
Works, England, which is the largest unit 
of this type that has yet been built in 
Iingland. The turbine was built by 
Willans & Robinson and presents no new 
features. The length of the prime mover 
is only thirty-six feet over all, and the 
length of the complete unit is but forty- 
six feet three inches. The turbine con- 
tains three stages and operates at 1,000 
revolutions a minute. A feature of the 
alternator is the system of forced ven- 
tilation adopted. The machine is en- 
tirely enclosed and air is forced into the 
stator at a pressure of three inches of 
water. It passes through the stator and 
rotor and out through the hollow feet of 
the stator to an exhaust duct which leads 
outside of the engine room. A small 
house has been built outside of the gen- 
crating room to accommodate a motor- 
driven Sirocco blower, which is capable 
of forcing 21,000 cubie fect of air a 
minute through the alternator. This air 
is drawn into the fan room through a dust 
filter consisting of zigzag screens of woolly 
cloth mounted on a bamboo frame. The 
fan is driven by a twenty-three-horse- 
power motor. The room is furnished with 
a double door so that no air can get into 
it except through the filtering screen. 
From the fan a duct leads to the base of 
the alternator, where the air is delivered 
to the lower part of the housing. It then 
passes across the stator windings through 
the rotor and out through the hollow 
fect’ of the stator, The normal rat- 
ing of the generator is 7,060 kilovolt 
amperes with a power-factor of 0.85. It 
supplies three-phase current at a pressure 
of 6,500 volts between phases, fifty cycles 
a second. It is capable of carrying an 
overload of fifteen per cent continuously, 
of twenty-five per cent for two hours and 
fifty per cent for one hour. The effi- 
ciency, including windage, is 95.9 per 
cent with a power-factor of 0.85 and an 
output of 7,500 kilowatts. With a load 
over 6,250 kilowatts and the same power- 
factor the efficiency is 95.2. With a load 
of 2,500 kilowatts, the efficiency is 90.9; 
and with a load of 1,250 kilowatts it is 
83.7. The inherent regulation is 3.5 per 
cent when full non-inductive load is 
thrown off and 13.5 when the full in- 
ductive load is thrown off.—Abstracted 
from Electrical Engineering (London), 
May 24. 


Electrically Driven Wood- 
Working Piant. 
The new plant of the Virginia ‘Table 
Works, at Marion, Va., affords many op- 
portunities for a study of modern wood- 


working plant design. This factory is 
completely equipped with electrically 
driven wood-working machines, and illus- 
trates thoroughly the advantages of the 
electric drive for this class of machinery. 

This concern manufactures both me- 
dium and high-grade hard-wood tables 
exclusively and has a well-founded and 
growing business in this class of furni- 
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ILLUSTRATED DESCRIPTIONS OF 


MECHANICAL APPARATUS 


in the construction of this part of the 
building. Should future conditions war- 
rant the extension of the plant, the designi 
will allow of the fireproof construction 
being extended to the other stories. ‘The 
second story, which is of ordinary frame 
construction, contains the carpenter and 
cabinet shops in which the tables are as- 
sembled before shipment. 

Besides the main building there are two 
wings: one a single-story structure, con- 
taining the boiler room and dry kilns; the 
other, a two-story building containing on 
the second floor the varnishing and finish- 


220-VoLT Motor DireEct-CONNECIED TO DouBLe-END TENONER, CUTOFF AND 
ROUNDING MACHINE. | 


ture. Marion is in the centre of the 
Virginia hard-wood section, and, being 
located on the main line of the Norfolk 
& Western Railway, has excellent shipping 
facilities. This, together with an abun- 
dance of labor and raw material, was the 
determining factor in the location of the 
plant at Marion. 

The main building is a two-story struc- 
ture. On account of the fact that all of 
the machinery is on the first floor it was 
thought advisable to make this part of the 
factory fireproof, consequently, reinforced 
concrete and brick were used exclusively 


ing rooms, and on the first floor the offices 
and shipping departments. The boiler 
room contains a sixty-horse-power boiler 
which furnishes low-pressure steam for 
the heating system and dry kilns. The 
fuel, consisting of waste material from 
the shops, is conveyed to the boiler room 
by an exhaust system, further details of 
which are mentioned in another part of 
this article. The James D. Lalor Engi- 
neering Company, Washington, D. C., was 
the engineer in charge of the design and 
general layout. 

In deciding upon the adoption of the 
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NEW AND STANDARD ELECTRICAL AND 
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electric drive for this plant, many factors 
were taken into consideration. The com- 
pany desired to obtain a maximum out- 
put from a minimum operating space. It 


230-Vo.T MOTOR DIRECT-COUPLED TO COUNTER- 
SHAFT OF Forty-Inco Back KNIFE LATHE. 
was found that with the electric drive 
more space could be utilized and the ma- 
chines located to better advantage as rc- 


220-Vo_t Motor Dirrect-CouPLED TO COUNTER: 
SHAFT OF GLUE JOINTER. 


gards lighting and the proper sequence of 
manufacturing operations. The elimina- 
tion of all heavy line (shafting with high 


= 
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friction losses and attendant annoyances 


from broken belts and obstructed light, 
and the reduced fire risk, were all taken 
into consideration. 

The initial cost of both the electric 
drive and the mechanical drive was found 
to be approximately the same, but when 


29).VoLr MoTror BELTED TO SIXTEEN-INCH 
JOINTER. 


the company learned that power could be 
purchased from the local lighting com- 
pany at two cents per kilowatt-hour it 
figured that with the adoption of the elec- 
tric drive there would result. a large sav- 


220-Vo_T Motor BELTED To BAND SAW. 


ing in the power cost. This point has 
been borne out, now that the plant has 
been in Operation for several months. 

It might be welt in this connection to 
mention the fact that the president and 
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general manager of the Virginia Table 
Works is also a large manufacturer of 
heavy wagons. In the wagon plant where 
the mechanical drive is used, the cost of 
power, not including renewal of belts, 
amounts to $200 per month and over. 
When it is considered that the monthly 
cost of power in the table works averages 
only about $130 and that the number of 
machines in service in both plants is about 
the same, it will be seen that the electric 
drive accomplished that which is desired 
by every manufacturer, viz., the reduction 
of operating expenses. 

The total capacity of motors installed 
throughout the plant is about 175 horse- 
power. They are of the induction type 
manufactured by the General Electric 
Company. These motors have long been 
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cycle alternating current Heing supplied 
by the local lighting plant. In this con- 
nection it is interesting to note that al- 
though the total generating capacity of 
this plant is only 100 kilowatts, or about 
134 horse-power, power is supplied not 
only to the table works but also to several 
small factories in the town. While this, 
of course, can be accounted for by the fact 
that all of the machines in the different 
factories are rarely in operation at the 
same time, still it is an excellent illustra- 
tion of the inherent reliability and that 
desirable characteristic of modern elec- 
trical machinery, viz., the capacity’ for 
temporary heavy overloads, 

With one exception the individua] drive 
is used throughout. In Many cases the 
motor is direct-connected by means of flex- 


220-VoLT Motor DIRECT-COUPLED To CouNTERSHAFT NinE-INcH MOLDER. 


looked on with favor in wood-working 
plants on account of their simplicity and 
ruggedness. The absence of all moving 
electrical contacts in this type of motor 
and the consequent reduction of the fire 
hazard is also an important point in its 
favor. 

The fact that in this type of induction 
motor the starting resistance is contained 
within the revolving member, thus elimi- 
nating the separate starting compensator, 
contributes to a wiring arrangement that 
is remarkably free from complication. A 
main switch with the necessary fuses is 
all that is required. The wiring through- 
out the- plant is done in a neat and sub- 
stantial manner. 

The electrical transmission throughout 
the mill is at 220 volts, three-phase, sixty- 


ible couplings either to an extension of the 
machine shaft or to a countershaft con- 
tained within the machine. Where this 
method is impracticable the motor is 
either connected to a countershaft to 
which the machine is belt-connected, or it 
directly drives the machine by means of 
a short belt connection. 


The accompanying illustrations are 
good examples of the direct drive. 
One of these illustrations shows a 


double-end tenoner, cutoff and round 
ing machine driven by a fifteen-horse- 
power motor, the motor is connected 
direct to a countershaft contained within 
the machine. A short belt, shown in the 
illustration, drives the cutoff saw attach- 
ment. In another a twenty-horse-power 
motor is shown, driving an(H.( B.Smith 
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Machine Company nine-inch molder. It 
will be noted that the bedplate of the 
machine is extended to carry the counter- 
shaft, which is direct-connected to the 
motor. The feed rolls and cutters are 
belt-driven from the countershaft. This 
method of connection results in a com- 
pact and easily accessible unit with an 
abundance of head room. The absence of 
overhead belting contributes also to a bet- 
ter lighting arrangement. 

All sawdust and shavings are effectu- 
ally removed from the machines by an 
exhaust blower direct-connected to a 
twenty-horse-power motor. Exhaust pipes 
carried directly to the floor afford an easy 
and effective method of disposing of the 
swecpings. As stated before, all refuse 
material is carried directly to the boiler 
room, where it serves as fuel. 

Among the motor-driven machines not 
mentioned are a swing cutoff saw, glue 
jointer, cabinet surfacer, band saw, etc. 
The following list gives the types of ma- 
chine in use driven by General Electric 
motors and the horse-power of motor re- 
quired : 


Horse 

Power 

Swing cutoff suw .... 0.0, 6... eee eee eee 5o 
Self-feed rip saw... . cc eee eee 10 
Jointer (sixteen-Inch). 0.0.2.0... 502 eee 3 
GIVE SOIREE eri Sette AESi 10 
Cabinet surfacer (thirty -six-inch),........ 15 
Molder (nine-inch).............00.-2000 6: 20) 
Tenoning, rounding and cutoff machine... 15 
Triple-drum sander... . s.s.s seanns 25 
Double spindle shaper................6-- 4 
Table-leg machine ........... 0.0.00. 00 20 


Back knife lathe (forty-inch) 
Baod saw <3 ss0. cin rons eee rA eee es 3 
Group dil cakes Ad wee eevee eae es 10 


The operation of the plant has been 
satisfactory in every respect, and no 
trouble whatever has been experienced. 
The factory superintendent states that he 
finds the electric drive to be more satis- 
factory in every way than the mechanical 
drive, giving as his reasons that the ma- 
chines are located to better advantage 
than would be possible with long line 
shafting, and that the flexibility of con- 
trol is greater. The president of the con- 
cern aptly expresses his views of the elec- 
tric drive in the following: “We are very 
much pleased with the motor drive and 
everything is going along successfully. I 
do not hesitate to say that I would not 
change to any other drive I know of, even 
at much less cost.” 

—__«@.<——_—_ 

Electrical Supplies for the 

Navy Department. 


The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
June 9 for miscellaneous electrical sup- 
plies, transmitters, ete., for delivery at 
Boston, Mass. The department will open 
bids on June 16 for four induction motors 
and one switchboard for delivery at 
Boston, Mass., and one transformer for 
delivery at Norfolk, Va. The depart- 
ments will open bids on June 23 for mis- 
cellancous copper, fuses, insulating tape, 
and 36,000 feet of lighting wire for de- 
livery at Mare Island, Cal. 
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Foundry Blowers. 

In the average foundry power is re- 
quired for but a short time in the after- 
noon to operate the blower. When once 
a heat has been started the supply of air 
must be kept up until the heat is off. 
This requires a source of power which is 
absolutely reliable. As the demand is 
very heavy at this time and but small all 
the remaining time, as low an investment 
cost as possible is desirable. 

For these reasons electric motors are 
being adopted by foundrymen as the most 
satisfactory power, especially where cur- 
rent may be purchased from a central sta- 
tion. Electric drive by power that is thus 
supplied shows many marked advantages 
over all other methods. 

The illustration shows a very satisfac- 
tory blower driven by an electric motor 
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able. A large number of applications 
have been made in this way and have 
given entire satisfaction. 

The approved method of driving is by 
gearing direct from the motor, permitting 
the use of a moderate-speed motor, thus 
reducing the original cost, and at the same 
time doing away with belt drive, which is 
not entirely satisfactory. 

The selection of the size of the motor 
depends upon the conditions to be met in 
the foundry. In general a pressure of 
sixteen ounces may be considered as a fair 
value for the blower to meet. As the 
capacity required in the motor is approxi- 
mately five horse-power for every 1,000 
cubic fect of air required per minute at 
sixteen ounces pressure, the required size 
of the motor is readily determined when 
the capacity of the cupola is known. An 


Motor Back-GEARED TO FOUNDRY BLOWER. 


suitable for foundry work. The blower 
is manufactured by the P. H. & F. M. 


Roots Company and the motor by the 


Westinghouse Electric and Manufacturing 
Company. The sturdy appearance of this 
outfit is readily observed, and the relia- 
bility under hard service, it is stated, will 
be found to fulfil the promise made by 
the appearance. The use of adjustable, 
self-oiling bearings is a particularly satis- 
factory feature of these blowers. 

The blowers are designed for a range 
of speed variation of approximately one 
and one-half to one to allow a variation in 
the melt to be made if at any time such 
becomes necessary. For this purpose 
direct-current motors are frequently used, 
as they permit the desired changes in 
speed, when specified in ordering the 
motor. 

In many installations it is not neces- 
sary to be able to adjust the speed of the 
blower, so that the constant-speed charac- 
teristics of the induction motor permit its 
use where alternating current is avail- 


allowance of 30,000 to 33,000 cubic feet 
of air is usually made to melt one ton of 
iron. 

As the pressure may increase slightly 
above sixteen ounces toward the end of 
the heat, the power required also in- 
creases, but the overload capacity of the 
motor is able to take care of this increase. 
If the pressure is to be materially dif- 
ferent from one pound for any long-con- 
tinued period, the motor capacity should 
be determined with this in mind. 

The power will increase or decrease in 
direct proportion to the increase or de- 
crease in pressure. 

The purchasing of power from a Cen- 
tral station is attractive to the average 
foundry, because the central station can 
actually sell the power cheaper than the 
foundry can make it. This is because the 


central station can use its machines for 
supplying power all through the day to 
other persons and therefore does not re- 
ceive all its investment returns 1n & few 
hours, as the foundryman would have to 
do if he invested,1n an electrical plant. 
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_A New Fiame Arc Lamp. 

There has been placed on the market 
by the General Electric Company, Sche- 
nectady, N. Y., a new flame arc lamp. 
The external appearance of this lamp is 
similar to the G. I. enclosed lamp, the 
casing being drawn seamless from either 
sheet copper or steel. The standard fin- 
ish for the copper casing is antique and 
bright japan for the steel. This lamp 
has no chain feed or complicated escape- 
ment and clock mechanism. It is of the 
inclined-carbon type with nothing below 
the are to obstruct the light, and both 
carbons feed by gravity simultaneously, 
while the regulation of the arc is accom- 
plished by the lateral movement of one 
carbon to the other. When the casing is 
lowered into the trimming position every 
part of the lamp becomes accessible. 


G. E. METALLIC FLAME ARC LAMP. 


A serviceable economizer of refractory 
material surrounds the points of the car- 
bon just above the arc so as to prevent 
the “washing” of the carbon ends, and 
to steady the are from the effect of air 
currents so far as possible. A blow mag- 
net is so situated with relation to the arc 
that it performs the double function of 
keeping the arc steadily fan-shaped at the 
carbon tips, and also totally extinguishes 
the are if for any reason it approaches 
dangerously near to the economizer. . The 
economizer, therefore, is well protected 
from burn-out and should last indefinitely. 
A heavy baffle plate of insulating material 
18 provided just above the economizer, ef- 
fectually preventing any appreciable 
‘mount of the products of the are from 
depositing on the parts of the mechanism. 
During operation the lower surface of the 
bottom plate of the lamp and of the econ- 
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omizer becomes coated with white deposit 
from the arc, which acts as an excellent 
reflector for the upward light from the 
are. 

These lamps are designed to burn two 
in series or singly across 100 to 125-volt 
direct or alternating-current circuits. 
They can be used on any frequency be- 
tween forty and 140 cycles. The lamps 
may be wound for either eight, ten or 
twelve amperes, the latter current being 
considered standard. All lamps are 
equipped with light opal globes. 

The life of these lamps is about twelve 
hours on indoor circuits and between ten 
and eleven hours on outdoor circuits. The 
simple construction, remarkably high effi- 
ciency and the volume of illumination 
obtained from these lamps appeal to the 
operators of mills, wharves, warehouses, 
erecting shops, foundries and other places 
where the quantity of light is as desirable 
as the quality. 

— 0 
New Lexington Gas-Fired 
Porcelain Insulators. 

The New Lexington High-Voltage Por- 
celain Company, of New Lexington, Ohio, 
has adopted natural gas exclusively for 
burning the kilns in which are fired its 
insulators for transmission line service. 
The insulator, being of vital importance 
to the transmission engineer, who desires 
to offer to his power users uninterrupted 
service, is worthy of the best efforts of 
both engineer and manufacturer. The 
use of the gas fire benefits the insulator 
very materially, the company states, in 
two distinct ways. First, it eliminates 
from the glaze of the insulator any im- 
purities which are found there when the 
insulator is burned in a coal-fired kiln. 
There may be a considerable amount of 
metallic substance in the impurities, but 
the principal difficulty is experienced from 
the fact that coal contains sulphur, and 
this is deposited in the glaze on the in- 
sulator and causes it to arc over under 
test at a lower voltage than it otherwise 
would. After this arcing, streaks may be 
found on the surface of the insulator 
which are impossible to rub off, and are 
a sure telltale for sulphur in the glaze. 
Second, it can be readily understood that 
it is easier to regulate twelve gas burners 
by turning a valve a little one way or the 
other, so that the temperature in all 
parts of the kiln will be the same, than 
it is to regulate twelve coal fires to ac- 
complish the same results. By using the 
gas fire a more even temperature is ob- 
tained throughout the kiln, and when the 
insulators are drawn from the kiln they 
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will be of uniform'color and vitrification, — 
free from foreign matter in general, and 
have a clean and neat appearance. 
—_—_<-@-—_—_—. 
Telegraph Companies Can 
Not Be Sued. 

Justice McCall, in the Special Term of 
the Supreme Court, on May 23, denied 
the application made some time ago by 
New York State Attorney-General Jack- 
son for permission to institute a suit to 
annul the charters of the Postal Telegraph 
Company and of the Western Union Tele- 
graph Company. 

In his decision the Court said: “The 
attitude that a court should assume on 
applications of this character and its 
power in the premises were fully gone 
into and explained in re Consolidated Gas 
Company. Hence no need for a repeti- 
tion. A careful examination of the papers 
submitted herein satisfies me that there 
is no merit in fact or warrant in law for 
the permission sought, and the motion 
is, therefore, denied.” 

When he made his application the at- 
torney-general asserted that the two tele- 
graph companies had entered into an 
agreement to raise rates and to create a 
monopoly. This was denied by the de- 
fendants. 


Michigan Electric Lines. 


Reports made by the twenty-three elec- 
tric traction corporations to the Michigan 
labor bureau show a total capital invested 
amounting to $38,031,000; total earnings 
in 1907, $10,548,100; total mileage, 1,253, 
with 6,534 men drawing practically 
$4,000,000 annually in wages, an average 
of $2 per day. | 

The receipts from passenger traffic 
show a large increase since the last com- 
pilation in 1904. Then passenger traffic 
receipts were $6,581,275, while in 1907 
they had increased to $9,717,474. Re- 
ceipts from freight traffic grew from 
$229,612 in 1904 to $553,330 last year. 
The electric lines are using 1,803 passen- 
ger cars and 102 freight cars. 

The average fare is one and one-half 
cents per mile. The companies report 
having expended $2,133,167 in improve- 
ments, but only twenty miles of new track 
was laid. Over 22,000,000 passengers 
were carried. 


——___<-@-—___.. 
National Electrical Trades 
Association. 

The annual meeting of the National 
Electrical Trades Association will be held 
at 10 a. M., Thursday, June 11, at the 
Manufacturers’ Club, 1409 Walnut street, 
Philadelphia, Pa, 
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Current Electrical News 


DOMESTIC AND EXPORT. 

NEW POWER DEVELOPMENT PLANNED-—It is stated that a 
number of prominent mine owners of the Ceur d’Alene district, in 
Idaho, are to construct a power plant to furnish electrical power 
for the mines of that section. It is said that H. M. Lancaster has 
taken an option on a site on Slate Creek, where 25,000 horse-power 
may be generated. Mr. Lancaster states that the natural flow of 
the stream at low water will furnish at least 8,000 horse-power, 
and it is proposed to establish reservoirs to insure a _ sufficient 


supply of water to generate at least 15,000 horse-power at any season 
of the year. 


ATLANTA-CAROLINA RAILROAD—A trust deed, conveying all 
franchises to build and operate a railroad on the streets of Atlanta, 
through College Park, Monroe and other cities to Augusta, Ga., to 
the Chicago Title and Trust Company and W. C. Niblack, has been 
filed by the Atlanta-Carolina Railroad to secure the issuance of 
$6,000,000 worth of bonds, this issue having been authorized at a 
meeting of the stockholders on March 24, 1908. The bonds will be 
five per cent, thirty-year, gold bonds. The work of construction on 


the road will soon start. The mortgage was signed by James W. 
English, president. 


ELECTRIC ROAD FOR CENTRAL OREGON—Organization has 
been effected of the Wasco County Electric and Power Company, 
composed largely of Portland, Ore., men, who propose to enter the 
Deschutes and John Day valleys with an electric line that will be 
built south from Condon. The capital stock of the company is 
named at $3,000,000. An attempt will be made to place $15,000,000 
in bonds in the East. Articles of incorporation have been filed at 
Salem. George S. Carpenter, a banker of Fossil, Wheeler County, 
will be named as president of the company. The Portland men 
interested are: Mark W. Gill, W. H. Grindstaff, Dr. H. I. Kenney, 
R. L. Donald, H. J. Martin, O. B. Hathaway, E. P. Schow, C. D. 
Charles and F. S. Munn. F. T. Hurlburt, of Condon, it is said, will 
be treasurer. The plan of the new company is to build from 
Condon southwest to Antelope, Madras and Bend. Branches will be 
bullt to Howard and Dayville. It is expected to construct water- 
power plants that will generate electricity to operate the lines 
constructed. These will be built on the Deschutes and John Day 
rivers. It is believed by the promoters of the project that electric 


roads into the territory indicated will develop the isolated Central 
Oregon region. 


UNITED STATES INDEPENDENT TELEPHONE COMPANY— 
The Reorganization Committee of the United States Independent 
Telephone Company has sent out notice to the effect that its 
recommendations concerning the Rochester Telephone Company and 
the Stromberg-Carlson Telephone Manufacturing Company have 
been carried into effect and that it is now ready to distribute 
the stock of these companies and the bonds of the Rochester Tele- 
phone Company. Stock and bondholders have been furnished with 
receipts which are to be signed and surrendered to the Security 
Trust Company, who will deliver the stock and bonds in proportion 
to the securities of the two companies held by the party. Bond- 
holders who live outside of Rochester, N. Y., are requested to mail 
their receipts to the trust company. The last paragraph of the 
notice says: “Our investment of the surplus moneys arising from 
the three per cent assessment, in bonds of the Rochester Telephone 
Company entitles you to $18.98 and a fraction of bonds on each 
$1,000 United States Independent bond held by you. In order to 
facilitate the distribution of the bonds and in order that the bond 
scrip issued may hereafter be the more readily joined for exchange 
for a full bond (denomination $100), the Rochester Telephone Com- 
pany has delivered to us $20 par value of bonds for each $1,000 
United States Independent bond holding and has detached the 
October 1, 1908, coupon. Even with this coupon detached the bonds 
are being delivered to you on a basis of approximately ninety-seven 


and one-half per cent instead of par, the price at which we were 
authorized to purchase them.” 


KENTUCKY TRACTION REORGANIZATION—The formation of 
the Louisville, Frankfort & Eastern Traction Company to take over 
the Louisville & Eastern Traction Company has been announced. 
Samuel J. Jnsull, president of the [Louisville & Northern and 
Southern Indiana Traction companies, will be president of the new 
company. J. J. C. Mayo, of Paintsville, Ky., president of the Louis- 
ville & Indianapolis Traction Company, will also be prominently 
identified with the new company. The Louisville, Frankfort & 
Eastern Traction Company will have a capital of $3,250,000. Of this 
amount $2,500,000 will be common stock and $750,000 preferred 
stock. A bond issue of $3,500,000 will be made on the property. 
The capital stock of the Louisville & Eastern Company is $2,000,000 
common and $750,000 preferred. It has a bonded indebtedness of 
$2,000,000. The new issue preferred stock will be exchanged for 
the old Louisville & Eastern preferred stock. The old Louisville & 
Eastern common stock will be exchanged share for share for the 
common stock of the new company. This will leave the new 
company a working balance. Of the bond issue of $3,500,000 of the 
new company $2,000,000 will be reserved to retire the bonds of the 
Louisville & Eastern Company and the remaining $1,500,000 will 
be issued for betterments and extensions. It is announced that 
the company will begin immediately the construction of lines to 
Shelbyville, Frankfort, Lawrenceburg, Eminence and New Castle. 
It was intimated that negotiations are in progress between the 
interests identified with the new company and the Bluegrass 
Traction Company, which operates in the neighborhood of Lexing- 
ton, Ky., for the absorption of that property. Vice-President Percy 
Moore will continue in that position with the new company. 


NEW PUBLICATIONS. 

INDUSTRIAL EDUCATION—The December-January issue, 1907- 
1908, of the Southern Educational Review contains, among a number 
of interesting articles on educational topics, one by Superintendent 
C. B. Gibson, of Columbus, Ga., on “Industrial Education.” 


UNIVERSAL AXLE-DRIVE—L. M. Deterich has published two 
pamphlets, one dealing with the evolution of the automobile. This 
describes the various phases in the development of this vehicle. 
The other explains the theory and describes the construction of the 


Deterich universal axle-drive, a variable-speed differential friction- 
drive clutch. 


“OSCILLATIONS AND SURGES AFFECTING THE DESIGN 
OF SYSTEMS FOR THE TRANSMISSION OF ELECTRICAL 
ENERGY”—An address delivered before the 275th meeting of the 
New York Electrical Society, March 27, by Ernest J. Berg, entitled 
“Oscillations and Surges Affecting the Design of Systems for the 


Transmission of Electrical Energy,” has been reprinted as No. 12 
of the society Transactions. 


THE PUBLIC SERVICE COMMISSION OF THE SECOND DIS- 
TRICT of the State of New York has issued a number of pamphlets 
giving recent opinions of the commission. Among these there is one 
dealing with the application of the Rochester-Corning-Elmira Trac- 
tion Company for consent to the execution of a first mortgage bond 
of $8,000,000, which is granted under certain restrictions. Another 
contains a report from the complaint of the trustees of the village 
of Adams, Jefferson County, N. Y., against the Adams Electric 
Light Company, as to the price of electricity for public arc lamps 
and incandescent meter rates. It was held in this case that no 
reduction in rates can be fairly made and the complaint was dis- 
missed. A third deals with the application of the Newburgh Light, 
Heat and Power Company for leave to issue convertible, ten-year 
debenture bonds to the amount of $350,000, which was granted under 
certain conditions. 


June 6, 1908 


ELECTRIC LIGHTING. 
LEHIGH, IOWA—H. V. and J. M. Williams, it is announced, 
contemplate installing an electric plant. 


SACRAMENTO, CAL.—The supervisors of Yuba County have sold 
a right of way franchise to the Great Western Pacific Company. 


PRESTON, ONTARIO— Preston has signed a contract with the 
Ontario Hydroelectric Commission for 600 horse-power at a rate 


of $23. 

SOUTH HAVEN, MICH.—At the special election it was voted 
to raise $10,000 in bonds for the payment of the debt on the 
lighting plant. 


TORONTO, ONTARIO—The Toronto Electric Light Company 
has obtained a permit for a $20,000 substation. The building will be 
of reinforced concrete, with brick walls. 


KENSINGTON, KAN.—A company of local men has secured a 
franchise for putting in an electric light system and waterworks. 
Work will begin as soon as material can be secured. 


GRISWOLD, IOWA—The Griswold electric light plant has been 
sold to J. A. Benkley and W. D. Dailey, of Omaha. The plant has 
not been in operation for several weeks, due to financial difficulties. 


CARROLLTON, MISS.—The board of mayor and aldermen of 
the town of Carrollton now has on file plans and specifications to 
rebuild the Carrollton electric light plant. The contract will be let 
on June 15, 1908. 


JACKSON, KY.—The Jackson electric light plant has been re- 
organized by Lexington promoters under the name of the Jackson 
Electric and Hydraulic Company. An ice plant is under considera- 
tion in connection with the light plant. 


AUSTIN, TEX.—The city council has voted to put a stop to the 
sale of the old water and light plant by the water and light com- 
mission. The council is of the opinion that the notice of the sale 
should have been printed in the local papers. 


WOODSTOCK, ONTARIO—The Woodstock city council at a 
special meeting unanimously authorized the mayor and clerk to 
sign a contract with the Hydroelectric Power Commission for 1,200 
horse-power to be delivered by December 19, 1909. 


JEFFERSON, WIS.—At a special election it was decided to 
bond the city for $7,500 to permit the purchase of the Hoppenbach 
estate interest in the mill dam across Rock River. The city will 
generate electric current for night and day service. 


TOPEKA, KAN.—The board of trustees has decided to install 
a complete new steam equipment in the city €lectric light plant. 
Plans and specifications will be submitted to the city council at 
once. It is expected that the improvements contemplated will cost 
about $35,000. 


CUERO, TEX.—The Buchel power and light plant, situated 
about three miles from Cuero, was totally destroyed by fire on May 
18. The origin of the fire is not known. The loss is about $40,000. 
There was no insurance. The principal losers are Otto Buchel and 
William Wagner, who will not rebuild. 


ALBANY, N. Y.—The Babylon Electric Light Company, of Baby- 
lon, has certified to the secretary of state that the amount of its 
Capital stock has been increased from $15,000 to $45,000, consisting 
of shares of $50 each. The president of the company is L. H. 
Fishel and the secretary Gustave Fishel. 


CADILLAC, MICH.—George D. Westover, H. Millspaugh and 
E. J. Haynes, of this city, have formed a stock company and pur- 
chased the Reed City electric light plant. The company is capital- 
ized at $50,000, equally divided among the stockholders. The com- 
pany will be known as the Osceola Light and Power Company. 


JERSEY CITY, N. J.—The Jersey City board of aldermen has 
passed an ordinance granting consent to the Mutual Benefit Electric 
Light and Power Company, a Newark concern, to lay conduits, pipe 
and wires in the streets for the supply and distribution of elec- 
tricity. The company agrees to pay annually five per cent of its 
gross receipts to the city. 

SUMMERVILLE, S. C.—The election held for the purpose of 


voting on the question whether or not the town of Summerville 
Should enter into a ten-year contract with the Summerville Ice 
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and Cold Storage Company for the purpose of lighting the town 
by electricity, resulted in the casting of only fifty-six votes, forty- 
seven for and nine against the proposed contract. 


FRESNO, CAL.—The La Grange Water and Power Company, 
controlled by the Hammond-Wiltsee interests, which are promoting 
an electric railway across Stanislaus County, has applied to the 
board of supervisors for a franchise to construct power lines across 
the county. They intend to supply the smaller towns of the county 
and the farming communities with power and light. 


VALLEY CITY, N. D.—The city council has passed a resolution 
instructing the city auditors to advertise the light plant for sale. 
The bids will be opened in sixty days and each bid must be ac- 
companied by five per cent of the bid in the form of a certified 
check. No bid will be considered for less than $40,000. A fran- 
chise will be granted for twenty years, the right to fix rates being 
reserved by the city. 


REDDING, CAL.—The Northern Light and Power Company— 
Shasta County’s third electrical power concern—expects to deliver 
light and power in Redding before the end of the year. The power- 
house on South Cow Creek, twenty-five miles east of Redding, is 
ready to receive the machinery, which was ordered a month or so 
ago. The pipe-line will be 3,600 feet long and will deliver water 
under a 715-foot pressure. 


ANDERSON, S. C.—At the annual meeting of the stockholders 
of the Anderson Water, Light and Power Company the following 
board of directors was elected to serve the ensuing year: S. M. Orr, 
H. H. Orr, H. A. Orr, J. M. Sullivan, R. E. Ligon, J. A. Brock, E. P. 
Frost, A. T. Smythe, W. S. Lee and L. C. Harrison. The following 
officers were re-elected to serve another year: S. M. Orr, president 
and treasurer; H. A. Orr, vice-president; E. K. Chapman, secretary, 
and R. T. Long, superintendent. 


OWOSSO, MICH.—It is announced that a big deal is being put 
through whereby the Shiawassee Light and Power Company, of 
Corunna, is to become owner of all the water rights on the Shia- 
wassee River for a distance of about thirty-five miles. When the 
details are arranged the company will enter the local field and 
will endeavor to secure control of the Owosso lighting. Its plans 
are said to be so far-reaching as to include the Owosso & Corunna 
Electric Company and control of the street-car system, now in a 
receiver's hands, between the two cities. 


DENVER, COL.—The Colorado Springs Electric Company will 
at once begin the construction of an entirely new power plant here 
and will change the present substation on Cucharras and Sawatch 
streets into a generating station. The work will cost $100,000, ac- 
cording to estimates. A large and steady increase in the amount of 
electricity used for commercial purposes is responsible for the 
change. The new building will be forty by 100 feet in size, and 
the capacity of the plant will be increased from 500 to 1,500 kilo- 
watts. The company has a generating station at the coal mines 
north of here, and also one in Manitou, controlled by the Pikes Peak 


Hydro-Electric Company. 


Pa 
DATES AHEAD. 


Canadian Electrical Association. Annual meeting, Toronto, On- 
tario, June 17-19. 

Society for the Promotion of Engineering Education. 
meeting, Detroit, Mich., June 22-27. 

American Society of Mechanical Engineers. 
ing, Detroit, Mich., June 23-26. 

American Society of Civil Engineers. Annual meeting, Denver, 
Col., June 23-26. 

Association of Railway Telegraph Superintendents. Annual meet- 
ing, Montreal, Quebec, June 24-26. 

American Institute of Electrical Engineers. 
Atlantic City, N. J., June 29-July 2. 

Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 

National Electrical Contractors’ Association. 
Chicago, Ill., July 15-17. 

Michigan Electric Association. 
Mich., August 18-21. 

International Association of Municipal Electricians. 
convention, Detroit, Mich., August 19-21. 

American Society of Municipal Improvements. Annual meeting, 
Atlantic City, N. J., October. 

Illuminating Engineering Society. Annual convention, Philadel- 


phia, Pa., October 6-7. 


Annual 


Semfannual meet- 


Annual convention, 


Next meeting, 


Annual meeting, Grand Rapids, 


Annual 
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' ELECTRIC RAILWAYS. 
ELDORA, IOWA—G. W. Scott, chief engineer of the proposed 
Iowa Electric Road, has started preliminary surveys of the route. 
DELAWARE WATER GAP, PA.—The Stroudsburg & Water Gap 
Street Railway Company has been granted permission to extend its 
line through Delaware Water Gap. 
ROCKVILLE CENTRE, L. I.—At a meeting of the village trustees 


the South Shore Traction Company and the board of trustees agreed 
on franchise terms. 


CANTON, ILL.—The Illinois Central Electric Railroad has 
opened five miles of line, Canton to St. Davids. Extensions are 
planned north, south and east. 


SEATTLE, WASH.—The contract for the construction of the 
Seattle-Tacoma shore line interurban railway has been let to A. D. 
McInnes, and work commenced. 


WESTERLY, R. I.—The Westerly town council has granted a 


franchise for the proposed road between Ashaway and Westerly. 
Work must be completed within a year. 


BELLINGHAM, WASH.—The county commissioners have signed 
the franchise for an interurban road from Bellingham to Blaine, by 
way of Ferndale, and from Bellingham to Lynden. 


PENDLETON, ORE.—An electric line from Pendleton to the 
Columbia River, tapping the irrigated section to be developed in 
the western end of the county, is assured. This announcement is 
made by Dr. H. W. Coe, of Portland. 


SIOUX CITY, IOWA—Assurance that work on an interurban line 
from Spirit Lake to Sioux City will be commenced in less than 
four months has been given by J. D Browning, of Spirit Lake, 
promoter and general manager of the proposed road. 


HILLSBORO, ORE.—The city council has granted the Oregon 
Electric Railway Company a twenty-five-year franchise through the 
city. The road is to be in operation in six months, and a $5,000 
bond is required to insure this. This gives access to the central 
part of the city. 


TACOMA, WASH.—Surveyors employed by the Pacific Traction 
Company, of Tacoma, are completing the survey of a line to extend 
from the terminus of the Pacific Traction Company’s line at 
American Lake to Olympia. It is stated that the line will probably 
be built during the next eight months. 


WARSAW, N. Y.—David C. Salyerds, of the Rochester, Scotts- 
ville & Caledonia Electric Railway Company, says that the company 
has secured all rights and franchises required for the road from 
Rochester through to Portage and that the contract for a consider- 
able part of the construction work will be let in the near future. 


BELLEVILLE, ILL.—A certificate of the increase of capital stock 
of the Southern Traction Company of Illinois from $2,500 to $1,500,- 
000 has been filed in the recorder’s office at Belleville. This company 
has under way the construction of a new electric line from East 
St. Louis to Belleville, from where it is to be extended southeast- 
wardly to Cairo, Ill. 


MONTEREY, N. M—The Monterey Street Railway, Light and. 
Power Company has installed in its power-house a new 500-horse- 
power engine. The extension of the Obispado line along Morelos 
street to Cruz Verde, is one of the changes contemplated by the 
company and the running of the line on Reforma street from the 
Golfo station to the old International station is also contemplated. 


WASHINGTON, D. C.—The Winchester & Washington Railway 
Company, S. H. Hansborough, president, Winchester, Va., will 
double the capacity of its plant on the Shenandoah River, at Mill- 
ville, W. Va. Contracts for $50,000 worth of machinery have been 
awarded to the Westinghouse Electric and Manufacturing Company, 
of Pittsburg, and the Dayton Globe Iron Works Company, of Day- 
ton, Ohio. 


QUINCY, ILL.—Stockholders of the St. Louis, Terre Haute & 
Quincy interurban line held their annual meeting on May 14, elect- 
ing the following officers: Edward Yates, Pittsfield, president; 
William C. Fick, Quincy, vice-president; F. W. Knollenberg, Quincy, 
secretary; S. P. Landcraft, Quincy, treasurer, and H. C. Simons, of 
Virden; J. A. Wible, of Kansas City, and F. W. Knollenberg, of 
Quincy, executive committee. 


INDIANAPOLIS, IND.—Arrangements are being made for the 
construction of another traction line between here and Terre Haute 
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by way of Mooresville, Cloverdale and Brazil, by the Indianapolis, 
Cloverdale & Terre Ĥaute Traction Company. E. M. Bowman, 
president of the company, says he has obtained the right of way 
between Cloverdale and Mooresville, where his line will connect 
with the Martinsville branch of the Morgan-McGowan syndicate. 


SAN FRANCISCO, CAL.—The United Railroads has awarded 
contracts for additional electrical equipment at its North Beach 
power station which will give it more than twice the amount of 
current now generated, and will entail an expenditure of $375,000. 
The capacity of the new machinery will be 5,000 kilowatts in addi- 
tion to the present capacity of 4,000 kilowatts. The order includes 


a new steam turbine generator, a frequency changer, new boilerg 
and other equipment. : 


SOUTH BEND, IND-—Announcement has been made by the 
officials of the Winona Interurban Company that the extension of 
the company’s line from Warsaw to Peru will not be completed in 
time to start regular service this year. The extension of the 
Chicago, Northern Indiana & South Bend Railway to Laporte will 
be completed by July 1 and cars will be running into South Bend 
from Michigan City over the new Hanna line, the Chicago, Lake 
Shore & South Bend Railway by June 15. 


OPELIKA, ALA—The Alabama Railway and Electric Company 
proposes to build this year an electric railroad for the transporta- 
tion of passengers and freight from Opelika to Eufaula, after which 
it will be extended southward to the gulf coast. It will touch the 
Central of Georgia Railway and the Western of Alabama Railroad 
at Opelika, and about thirty miles south of there will cross the 
Central of Georgia at Hurtsboro and again at Eufaula. The officers 
of the company are: A. M. Buchanan, Opelika, Ala., president; 
Judson C. Chapman, Atlanta, Ga., general counsel and vice-president; 
John M. Shelley, also of Atlanta, secretary and treasurer. | 


DETROIT, MICH.—The Detroit, Flint & Saginaw electric road 
will be sold by order of the Genesee County Court June 18. This 
road has franchises from Saginaw to Flint, but less than twelve 
miles of road has actually been built out of Saginaw. Under the 
operation of the Detroit Trust Company, as receiver, the road paid 
$7,777.93 over and above expenses and fixed charges in the year 
ended November 20, 1907, and there has been an increase of about 
eight per cent in receipts since that time. Besides the line already 
built and the power-house in Bridgeport, the sale includes the fran- 
chise to Flint and the franchise rights in Flint, Mount Morris and 
Clio as well. The completed road would be thirty-five miles long 
and serve about 112,000 people. 


COLUMBUS, OHIO—The South Charleston traction line, connect- 
ing South Charleston with the Springfield & Xenia line at Emery 
Chapel, and owned By the Washington Traction Company, was sold 
at receiver’s sale in Springfield by Stacey B. Rankin, receiver for 
the company, to George W. Baker, of Washington Court House, and 
the price paid was $36,667, over $16,000 above the appraised value. 
The line was originally the beginning of the Springfield, Charleston, 
Washington Court House & Chillicothe, promoted by F. L. Patter- 
eon, but after extending the line as far as South Charleston. the 
company went into the hands of a receiver. It was then sold to 
the Washington Traction Company, backed by Cleveland capitalists, 


and in the litigation which followed, the Washington company was 
in turn forced into a receivership. ` 


DES MOINES, IOWA—An air line electric trolley road from Des 
Moines to Sioux City has been projected by the filing of the articles 
of incorporation of the Des Moines & Sioux City Railroad Company. 
The articles disclose a plan to connect the two largest cities of 
Iowa, passing through most of the other big towns en route, and 
tapping some of the richest prairie lands in the state of Iowa. The 
organization of the promotion company was perfected at Lake City, 
where the offices of the company are located. It is claimed that 
the road will pass northwest from Des Moines toward Lake City, 
to Sac City and Storm Lake and then into Sioux City. The intro- 
ductory company is capitalized at $20,000. S. M. Elwood is president 
of the new enterprise. Other officers are: H. M. Miller, vice-presi- 
dent; A. O. Anderson, secretary; E. N. Bailey, treasurer. The board 
of directors includes: J. H. LaGrange, W. C. Edson, A. G. Martin, 
C. S. Hopper, M. A. Miller, H. H. Feige and S. M. Elwood. Arrange- 
ments are being made in all the important towns along the line for 
the organization of similar companies. It is understood that Sioux 
City capital and Des Moines money have been interested in the new 
enterprise. 
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š PERSONAL MENTION. Wiig 

MR. B. E. TILTON has been appointed engineer of maintenance 
of way of the Rochester Railway Company, succeeding I. E. Mat- 
thews, resigned. Mr. Tilton has been connected with the Cleveland 
Electric Railway Company for some time in a similar capacity. 


MR. H. M. HIRSCHBERG, president of the Excello Arc Lamp 
Company, sailed on June 4 on the steamship Celtic for his annual 
visit to the German works of the company at Leipsic. Mr. Hirsch- 
berg, who is accompanied by Mrs. Hirschberg, will visit the notable 
electrical institutions abroad. 

MR. JAMES W. CAMPBELL, of Toronto, Ontario, general man- 
ager of the Buffalo, Lockport & Rochester trolley line, has succeeded 
Charles B. Hill, of Buffalo, N. Y., as president of the road. Mr. 
Campbell will establish his headquarters at Rochester, N. Y. Albert 
Oakley, of Toronto, remains vice-president, secretary and treasurer. 


MR. N. C. DRAPER, vice-president and general manager of 
the Eastern Wisconsin Railway and Light Company, has resigned 
to accept a position as manager of the Zanesville district of the 
Ohio Electric Railway Company. At Zanesville Mr. Draper will 
have charge of twenty miles of city lines and sixty-five miles of 
interurban lines. 


MR. R. R. STREHLAU has been made superintendent of the 
Buffalo, Lockport & Rochester Electric Railway. For, the past 
three years Mr. Strehlau has been general manager and purchasing 
agent of the Springfield & Xenia Railway Company, of Springfield, 
Ohio, and for eight years was connected with the Lake Shore 
Electric Railway Company. 


MR. H. L. WELLS, formerly advertising manager for the Allis- 
Chalmers Company, Milwaukee, Wis., and later publicity manager 
for the Power and Mining Machinery Company, Milwaukee, has 
opened an office in Chicago, 1205 Monadnock Block, for the execu- 
tion of general technical and trade journal advertising. Mr. Wells 
proposes to undertake any class of publication work for non-com- 
peting manufacturers of machinery and mechanical appliances. 
Mr. Wells’s long experience in the preparation of advertising and 
catalogue work should fit him for a successful career along the 
lines he is establishing. 


` OBITUARY NOTE. 
MR. I. WILLARD BEAM, for many years agent of William 
Jessop & Sons at San Francisco, Cal., died last week. 


MR. FRANCIS HUGHES WEBB, from 1878 to 1898 secretary of 
the Institution of Electrical Engineers, of Great Britain, died in 
London, England, on Sunday, May 17. Mr. Webb had for a long 
time been a sufferer from Bright’s disease, heart failure being the 
immediate cause of his death. He was eighty-four years old. 


PROFESSOR WILLIAM ARNOLD ANTHONY died at his home 
at 1427 Madison avenue, New York city, on Friday, May 29, of heart 
disease, after a short illness. Professor Anthony was born in 
Rhode Island on November 17, 1835, and was a graduate of the 
public schools and Yale Sheffield Scientific School, class of 1860. 
After graduating from Yale Professor Anthony taught chemistry at 
Antioch College until 1872, when he became professor of physics at 
Cornell, where he remained until 1887, when he became a consult- 
ing engineer. In 1895 he was appointed professor of electrical 
equipment and physics at Cooper Union and remained there until 
his death. He was widely known all over the world and his book 
on electrical measurements is one of the standard works. With 
Professor Brackett, of Princeton, he was the author of a work 
on physics, also widely known. He is survived by a son. About a 
month ago Professor Anthony retired from active teaching and was 
made professor emeritus. Funeral services were held at the great 
hall in Cooper Union on June 2, at-4 P. M., Professor E. L. Nichols, 
of Cornell, delivering the address. 


NEW MANUFACTURING COMPANIES. 
SPRINGFIELD, ILL.—The Stolz Electrophone Company has been 
incorporated with a capital of $25,000, to manufacture instruments 


for the improvement of the hearing. The incorporators are: E. H. 


Stolz, F. K. Gustin and A. E. Coy. 

JERSEY CITY, N. J.—The Musso Electrical Transmission Com- 
pany has been incorporated by G. Musso, W. P. Voorhees, C. C. 
Finkler, of New York city, and C. L. Bowler, of Monmouth Beach, 
to do a general electrical business. The capital is $50,000. 
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DOVER, DEL.—The O'Brien Electric Light and Supply Company, 
of Pittsburg, has been incorporated to manufacture, buy and sell 
electrical apparatus. The incorporators are W. H. Smith, R. R. Mc- 
Ellaray and F. G. Strathman, of Pittsburg, and the capital stock 


- is $25,000. 


SALT LAKE CITY; UTAH—The Electrical Engineering and Con- 
struction Company, of Salt Lake, has been formed with a capital 
stock of $10,000. The officers are: Van D. Spalding, president; 
George Y. Wallace, vice-president; George Winsness, secretary; A. 
S. Peters, treasurer; J. J. Campbell, general manager. 


AUGUSTA, ME.—The Storage Battery Lighting Company has 
been organized at Augusta for the purpose of manufacturing and 
dealing in storage batteries and for other purposes, with $1,200,000 
capital stock, of which nothing is paid in. The officers are: 
President, E. E. Newbert, of Augusta; treasurer, J. Berry, of 
Augusta. i 


ELECTRICAL SECURITIES. 

The week in the main was one of quieting infiuences, with the 
public drawing away from the market, and speculative influences 
exerting, if anything, a depressing effect upon securities. There 
were many declines, with, however, electrical securities suffering 
less than any of the industrials. Jt is quite widely stated that the 
recent improvement in security prices has discounted any real im- 
provement that is possible in business conditions and a period of 
dulness may be expected. There seems to be a feeling of more or 
less satisfaction that the present status can be maintained, and that 
with wise curtailments business interests will weather the pre- 
Presidential settlement and be in position to actively engender the 
prosperity which is bound to come, because the country is inherently 
rich and the people can consume all that can be produced, once 
the business interests know what to expect and can trim sail ac- 
cordingly. 

Dividends have been declared upon the following electrical se- 
curities: General Electric Company; regular quarterly dividend of 
$2 per share on the capital stock, payable July 15 to stockholders 
of record on June 6. Mackay Companies; regular quarterly divi- 
dends of 1 per cent on the common and preferred stocks, payable 
July 1 to stockholders of record June 13. Books will not close. 
Northern Ohio Traction and Light Company; semiannual dividend 
of 1% per cent, payable June 15. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 30. 


New York: Closing. 
Allis-Chalmers common...............0c000. 8% 
Allis-Chalmers preferred..............cece0. 24% 
Brooklyn Rapid Transit..................-. 47% 
Consolidated Gas (ex dividend)............. 122% 
General Blectric........... 00. cc cece ewes 135 
Interborough-Metropolitan common.......... 12 
Interborough-Metropolitan preferred......... 32 
Kings County Electric...................... 112 
Mackay Companies (Postal Telegraph and 

Cables) common................0eec cues 64 
Mackay Companies (Postal Telegraph and 

Cables) preferred............. cc ccc cece 64% 
Manhattan Elevated................cceceees 136% 
Metropolitan Street Railway................ 28 
New York & New Jersey Telephone......... 100 
Western Unions éi560.odans tans 6oe cae kas 563 
Westinghouse Manufacturing Company...... 50 

Boston: Closing 
American Telephone and Telegraph......... 117% 
Edison Electric Hluminating................ — 
Massachusetts Blectric....................0. 44 


Western Telephone and Telegraph preferred. 66 


Philadelphia: Closing 
Electric Company of America............... 10 
Electric Storage Battery common........... 30 
Electric Storage Battery preferred.......... 30 
Philadelphia Electric.............. 0... aee 8K, 
Philadelphia Rapid Transit................. 14%, 
United Gas Improvement.................... 8414 

Chicago: Closing. 

' Chicago Telephone...................000c cee 122% 
Commonwealth Edison..................... 94% 
Metropolitan Elevated preferred............. 50 
National Carbon common............4....... 63 
National Carbon. preferred ar daca. owl. ey 111 
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TELEPHONE AND TELEGRAPH. 
COOPERVILLE, MICH.—The Citizens’ Telephone Company, of 
Muskegon, has bought a new building here and will erect additions 
for a telephone exchange. 


MASON CITY, IOWA—The Hanford Telephone Company and the 


Farmdale Telephone Company have been incorporated, each with a 
capital of $10,000. Both are farmers’ lines. 


REVERE, MASS.—The New England Telephone and Telegraph 
Company has placed in operation its new exchange building. The 
switchboard has an ultimate capacity of 1,400 subscribers. 


WESTCHESTER, PA.—The farmers of East Vincent have or- 
ganized a company to be called the Locust Grove Telephone Com- 
pany and given a contract to a Spring City man to construct a line 
about seven miles in length, to connect with the Bell Telephone 
system at Spring City. 


BUTTE, MONT.—H. Vance Lane, president of the Rocky Moun- 
tain Bell Telephone Company, announces plans for new construction 
in Montana and neighboring states. A new line is planned from 
Billings to Miles City, another from Sheridan to Wallace, and lines 
are building from Wallace, Ida., to Spokane, and to St. Regis. The 
line from Livingston to Gardiner is being rebuilt. 


OMAHA, NEB.—F. J. Day, president of the Independent Tele- 
phone Company, of Council Bluffs, announces that the Independent 
telephone lines will be extended, one line to Kansas City and the 
other to Ottumwa. Both lines are expected to be opened by July 1. 
Both Kansas City and Ottumwa are at present served by independ- 
ent lines and there is now a ten-mile break between Balfour and 
Tabor, 


ST. JOHNSBURY, VT.—At the annual meeting of the Passumpsic 
Telephone Company these directors were elected: J. M. Keller, F. A. 
Houston, C. T. Keller, M. B. Jones, F. W. Story, all of Boston; 
G. H. Prouty, Newport; M. M. Taplin, Barton Landing; G. C. Cary, 
L. P. Slack, E. M. Taft, all of St. Johnsburg. J. M. Keller was 
elected president, F. W. Story vice-president, and E. W. Longley, 
Boston, auditor. 


HELENA, MONT.—A reorganization has been effected of the 
Gould-Lincoln Telephone Company. The line runs from Silver, 
where it connects with the Rocky Mountain Bell, to Canyon Creek, 
Gould, Lincoln, Flesher and other points on the way to the Big 
Blackfoot country. L. E. Tucker, of Flesher, was elected president; 
Moses Root, of Canyon Creek, vice-president, and Owen Byrnes, of 
Gould, secretary-treasurer. 


EDUCATIONAL NOTES. 

STEVENS INSTITUTE OF TECHNOLOGY—The commencement 
exercises of Stevens Institute of Technology will be held on Thurs- 
day morning, June 11, at half-past ten o’clock, in the auditorium of 
the institute, at Hoboken, N. J. President and Mrs. Humphreys 
will hold a reception at the Castle Point campus, Stevens Institute, 
on Tuesday, June 9, from four until seven o'clock. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY — The 
graduation exercises of the class of 1908 of Massachusetts Institute 
of Technology will be held in Huntington Hall, Rogers Building, 
491 Boylston street, Boston, Mass., on Tuesday, June 9, at half- 
past two o'clock. The several buildings of the institute, with 
libraries, laboratories, drawing rooms, etc., will be open to visitors 
immediately after the exercises. 


NEW YORK UNIVERSITY SUMMER SCHOOL—For the benefit 
of teachers and others interested in electrical subjects a laboratory 
course in electrical practice will be offered at the New York Uni- 
versity summer school this season. The course, which is to be 
given by Dr. J. Loring Arnold, professor of physics, and B. Thurston 
Le Valley, of Stevens Institute, is designed to aid teachers to 
understand electrical engineering and to prepare students for such 
technical training. Besides the laboratory course in electrical prac- 
tice there will be another course in electrochemistry, which will be 
directed by Professor Arthur B. Lamb, Ph. D., in the Havermeyer 
Laboratory. This course is open to persons having an elementary 
knowledge of theoretical electrochemistry. 


NEW INCORPORATIONS. ° 
SPRINGFIELD, ILL.—Scott County Telephone Company. 
Capital increased from $10,000 to $30,000. 


FARLOW, N. C.—Carolina Telephone and Telegraph Company. 
Capital increased from $250,000 to $300,000. 


WILMINGTON, DEL.—Local Telephone Company, Bellevue, 
Ohio. Capital increased from $400,000 to $600,000. 


INDIANAPOLIS, IND.—Merchants’ Electric Light Company, of 
Lafayette. Capital stock increased from $150,000 to $200,000. 


GUTHRIE, OKLA.—Chaney Mutual Telephone Company. $6,000. 
Incorporators: J. W. Fiegel, W. S. Wood, M. A. Griffith and J. L. 
Leist. 


KITTERY, ME.—Shoals Telephone and Telegraph Company. 
$5,000. Officers: Horace Mitchell, of Kittery; treasurer, Albert T. 
Sloan, of Tilton. 


HARRISBURG, PA.—Suburban Electric Light, Heat and Power 
Company, Williams Township; $5,000. Home Electric Light, Heat 
and Power Company, Williamstown; $5,000. Porter Township Elec- 
tric Light, Heat and Power Company; $5,000. Treasurer of all three 
companies, John Pfeiffer, of Tower City, the headquarters of the 
companies. 


SPRINGFIELD, ILL.—Wood River, East Alton & Bunker Hill 
Traction Company, East St. Louis. $150,000. To construct and 
operate an electric railroad from Wood River, Madison County, 
Illinois, to Gillespie, Macoupin County, paralleling the Cleveland, 
Cincinnati, Chicago & St. Louis Railroad. Incorporators and first 
board of directors: J. T. Rudesill, R. W. Smith, S. B. Knepper and 
B. A. Campbell, of East St. Louis, and D. R. Maxey, of, Wood River. 


INDUSTRIAL ITEMS. 


THE AJAX LINE MATERIAL COMPANY, 12 and 14 South 
Jefferson street, Chicago, Ill., announces the discharge of the re- 
ceiver and the resumption of business. 


THE SCOTT ELECTRICAL COMPANY, 58 Nassau street, 
Newark, N. J., is distributing a catalogue describing its flaming 
arc lamps. These lamps are made especially in very high candle- 
powers, 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces the opening of an office at Birmingham, Ala., in charge 
of Seldon Jones, as district manager, in the First National Bank 
Building. 


THE F. BISSELL COMPANY, Toledo, Ohio, is sending out its 
usual interesting calendar card. The card for June is embellished 
with a hair-pin, and there is some pertinent suggestion with 
regard to “getting this into one's head.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., devotes its bulletin No. 109 to the sale of current for electric 
automobiles by electric lighting and power stations. Copies of this 
bulletin will be furnished upon request. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., has ready for distribution a number of sheets 
for its perpetual catalogue, devoted to new prices on “Union” 
non-arcing fuses, fuse blocks, panel fuses, fuse links, conduit boxes 
and covers. 


THE KENFIELD-FAIRCHILD PUBLISHING COMPANY, pub- 
lisher of the Electric Traction Weekly, announces that the pub- 
lication offices will be moved from Cleveland, Ohio, to Chicago, NI, 
with new offices at the Manhattan Building, on June 12. The first 
Chicago issue will be mailed on June 15. 


THE SAFETY ELECTRIC COMPANY, 35 Michigan avenue, 
Chicago, Ill., which is developing a large business in the pro- 
duction of new and renewed incandescent lamps, announces that 
S. L. Grossman, formerly sales representative of the Nernst Lamp 
Company, is now in charge of its sales department. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., is distributing a booklet entitled “Vox Populi.” This 
is a compilation of a large number of testimonials indicating the 
remarkable record which the company’s single-phase motors have 
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made over long periods of service. Copies of this booklet will be 
furnished upon request. 


THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., an- 
nounces the incorporation of the Campbell-Stagg Company, 220 
Broadway, New York city, to handle the eastern business of the 
Steel City company. At present the representative is William G. 
Campbell. It is the intention of the new company to promote the 
use of floor boxes generally. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., in the June issue of “Trumbull Cheer,” in addition 
to the usual interesting light reading, devotes some serious attention 
to Trumbull switchboards and illustrates the Trumbull “Kappa” 
switch. The illustrations show the twenty-five-ampere, 250-volt un- 
fused switch, and the switch for National Electrical Code and open- 
link fuses. 


THE BRISTOL COMPANY, 45 Vesey street, New York city, in 
bulletin No. 30 illustrates the William H. Bristol electric pyrometer 
and combined indicating and recording unit electric pyrometers, 
the Wiliam H. Bristol recording shunt ammeter, the William H. 
Bristol recording millivoltmeter, the William H. Bristol portable 
indicating electric pyrometer, and the William H. Bristol patent 
smoked chart recorders. 

THE NEW LEXINGTON HIGH-VOLTAGE PORCELAIN COM- 
PANY, New Lexington, Ohio, has issued a handsome catalogue de- 
voted to New Lexington high-tension porcelain insulators. This 
catalogue shows a wide range of insulators, which have been de- 
signed in standard sizes for all kinds of climatic conditions. In 
addition to the standard devices, the company manufactures special 
apparatus upon specification. Copies of this catalogue will be fur- 
nished upon request. 
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THE NERNST LAMP COMPANY, Pittsburg, Pa., was very busy 
during the Chicago convention of the National Electric Light Asso- 
ciation conducting parties of visitors to some of the large and 
unique installations of Nernst lamps in the vicinity of the con- 
vention hall. On account of the many important installations of 
Nernst lamps in Chicago, the May number of “The Glower” was 
made a special Chicago number, and was illustrated by some 
twenty pictures of stores and offices typical of modern Chicago. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
ready for distribution a number of very interesting bulletins. 
These are as follows: No. 96, alternating-current switchboard 
panels, type 10, single and two-phase. No. 101, form D belt type, 
direct-current motors, fifty to 275 horse-power; generators, forty-five 
to 225 kilowatts. No. 102, alternating-current switchboard panels, 
type 12, 1,150 to 2,300 volts. No. 103, the Sanitary District of 
Chicago’s Hydraulic Development on the Chicago Drainage Canal. 
No. 104, direct-current railway generators. 


THE CUTLER-HAMMER COMPANY, Milwaukee, Wis., recently 
placed a large order for manganese steel discs. This company, in 
addition to manufacturing magnetic clutches, makes a specialty 
of lifting magnets for handling pig iron and scrap metal. The 
growth of this latter business and the natural desire of the manu- 
facturer to perfect every detail of its product have led to the adop- 
tion of manganese steel for coil shields, the coil shield being the 
flat disc fastened to the under side of the lifting magnet for the 
double purpose of protecting the magnetizing coil and interposing 
between the two poles of the magnet an area of non-magnetic 
material. The fifty-inch magnets recently furnished by the company 
to a number of steel mills in the Pittsburg district are all equipped 
with manganese steel coil shields instead of the brass coil shields 
formerly used. 


Record of Electrical Patents. 


Week of May 26. 


888,456. DYNAMOELECTRIC MACHINE. John M. Barr, Pittsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. The wedges holding the coils in the slots are formed of 
insulating side pieces with a resilient magnetizable spacer be- 
tween. 

888,483. RAILWAY SIGNAL SYSTEM. Elihu E. Gabbart, Kings- 
land, Tex., assignor of one-half to Clyde Haile, Kingsland, Tex. 
op lever, depressed by the wheel flange, closes the signaling 
circuit. 

888,507. TELEPHONY. Isidor Kitsee, Philadelphia, Pa., assignor of 
one-half to William J. Latta, Philadelphia, Pa. Earth currents 
are neutralized by an inductorium, one coil of which is in the 
line and the other in a grounded circuit. 

888,509. CABLE TELEGRAPHIC SYSTEM. Isidor Kitsee, Phila- 
delphia, Pa. A condenser may be included in the cable circuit 
by means of a relay. 


888 514.—ARMATUREWWINDING FOR ELECTRICAL MACHINES. 


888,510. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta, Philadelphia, Pa. A system 
utilizing reversals of current. : 

888,511. DUPLEXING TELEGRAPH LINES. Isidor Kitsee, Phila- 
delphia, Pa., assignor of one-half to William J. Latta, Philadel- 
phia, Pa. An inductorium in the line is used to nullify the 
effect of the signaling current on the home instrument. 

888,514. ARMATURE WINDING FOR ELECTRICAL MACHINES. 
Benjamin G. Lamme, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. A polyphase winding 
comprising a plurality of groups of coils equal in number to 
the product of the number of field poles by the number of 
phases. 

888,517. RHEOSTAT. Seth A. Leonard, Cleveland, Ohio. A 
rheostat formed of series of resistance units of different con- 
ductive capacities. 

888,521. SHADE ATTACHMENT FOR ELECTRIC INCANDES- 
CENT LAMPS. Albert F. W. Meyer, Chicago, Ill., assignor to 
James H. McGill, Valparaiso, Ind. A shade fitted with a plug 
and socket. 


888,557. SYSTEM OF ELECTRICAL CONTROL. Hermon L. Van 
Valkenburg, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. A unit switch-control system 
operated by an auxiliary source of electrical energy. 

888,597. SPARKING CIRCUIT CONTROLLER FOR EXPLOSION 
ENGINES. Willard E. Dow, Braintree, Mass. A rotary inter- 
rupter. 

888,602. SECONDARY BATTERY. Richard J. Fleischer, Milwau- 
kee, Wis. A partitioned battery jar. 

888,611. SPARK-COIL. John O. Heinze, Jr., Lowell, Mass. A num- 
ber of spark-coils mounted in a box. 

888,613. ELECTRIC RAILWAY SIGNALING SYSTEM. Edward 
B. Howell, Butte, Mont. The signaling conductor is mounted 
at the side of the road, contact being established by means of 
a trolley arm. 

888,638. APPARATUS FOR ELECTRICAL SEPARATION OF PAR- 
TICLES FROM A FLUID STREAM. Lawrence N. Morscher, 
Enterprise, Kan., assignor to William J. Ehrsam and Lawrence 
N. Morscher, co-trustees, Enterprise, Kan. A pair of electrodes 
is employed charged to different electrical potentials. 

888,648. ELECTRICAL APPLIANCE FOR CONTROLLING AIR- 
BRAKES. James G. Pearce and William H. Pearce, Oakland, 
Cal., assignors of one-third to Truman J. Pearce, Berkeley, Cal. 
An automatic electromagnetic brake-setting apparatus. 

888,674. CONNECTING CONDUCTOR FOR CABLES. Francis S. 
Vielé, Pittsburg, Pa., assignor to Standard Underground Cable 
Company, Pittsburg, Pa. A rigid sleeve of non-conducting ma- 
terial is placed around the splice. 

888,677. TROLLEY. Charles M. Whitcomb, Portland, Ore. A 
helically grooved hollow trolley wheel. 

888.692. SELECTING DEVICE FOR ELECTRICAL SIGNALING 
APPARATUS. John Burry, Ridgefield Park, N. J.; Marie Burry 
executrix of said John Burry, deceased. The various signaling 
circuits are closed through contacts on a drum. 

888,748. SIGNAL APPARATUS FOR TELEPHONE SWITCH- 
BOARDS. George H. Ryder, Somerville, Mass. The supervisory 
signal is placed under control of the line-signal relay. 

888,759. AUTOMATIC MOTOR STARTER. Edwin H. Smythe, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
lll. Two solenoids are employed, one tending to cut out the 
starting resistance, the other opposing this action, the com- 
bination being controlled by the voltage developed by the motor. 

888,760. CIRCUIT-BREAKER. Edwin H. Smythe, Chicago, Ill., as- 
signor to Western Electric Company, Chicago, Il. A wedge- 
shaped contact piece closes the circuit between two fixed strip 
terminals. 
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888,798. SPEED INDICATOR. Edwin T. Greenfield, Kiamesha, 
N. Y. A centrifugal governor closes in succession indicating 
circuits. 


888,801. APPARATUS FOR MEASURING LIGHT. Wiliam J. 
Hammer, New York, N. Y. The light to be measured is caused 
to vary an ascertainable physical quantity. 


888,802. METHOD OF MEASURING LIGHT. William J. Ham- 
mer, New York, N. Y. A measurable physical quantity is varied 
through the action of a standard of light. 


888,843. ELECTRIC FLAT-IRON AND CONDUCTOR. Paul E. 
Oswald, Los Angeles, Cal. The heating element is of compressed 
graphite placed in a vertical channel. 
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888 877.—ELECTRIC FURNACE. 


888,870. TELEPHONE SYSTEM. Elmer R. Corwin, Clyde, Ill., as- 
signor to Monarch Telephone Manufacturing Company, Chicago, 
Ill. Two batteries are employed, one for supplying the relays 
and transmitters at subscribers’ stations, and another in the 
disconnect-signal circuit. 


888,871. TELEPHONE SYSTEM. Elmer R. Corwin, Clyde, Il, 
assignor to Monarch Telephone Manufacturing Company, 
Chicago, Ill. The disconnect-signal circuits have a common 
portion including a pilot signal. 


888,872. TELEPHONE-EXCHANGE SYSTEM. Elmer R. Corwin, 
Chicago, Ill., assignor to Monarch Telephone Manufacturing 
Company. The line relays have two winding portions with a 
battery connected between. 


888,873. TELEPHONE-EXCHANGE SYSTEM. Elmer R. Corwin, 
Chicago, Ill., assignor to Monarch Telephone Manufacturing 
Company. The signaling devices are operated by line-relaying 
mechanisms. 
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888, 951.—STORAGE-BATTERY PLATE. 


888,874. TELEPHONE-EXCHANGE SYSTEM. Elmer R. Corwin, 
Chicago, Ill, assignor to Monarch Telephone Manufacturing 
Company. The armature switches of the line relays control 
the continuity of the disconnect-signal circuits. 


888,877. ELECTRIC FURNACE. Léon Dion, Wilkes-Barre, Pa., as- 
signor to the Americus Electro-Hermetic Company, Wilkes- 
Barre, Pa. A furnace with a crucible for receiving the ma- 
terial to be treated and a contracted lower chamber portion to 
receive the metal when fused. 


888,885. ELECTRIC SIGNALING. William E. Hallett and Frank 
Kamerer, New York, N. Y. A burglar alarm for door or 
window. 


888,901. ELECTRICAL APPARATUS. Ray P. Jackson, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 

y. An insulator sleeve with a conducting shield for 

effecting uniform distribution of potential over the insulator. 


888,903. CONTROL SYSTEM FOR ELECTRIC MOTORS. Henry 
D. James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Unit switches which close in a pre 
determined sequence. 
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5,904. SYSTEM "QF ELECTRIC-MOTOR. CONTROL. Henry” D. 
‘Jdmes, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Two switches are provided, one for 


accelerating the motor, and the other for delaying this action. 


888,912. METHOD OF OPERATING AND SYSTEM OF CONTROL 
FOR ELECTRICAL GENERATORS. Benjamin G. Lamme, 
Pittsburg, Pa., assignor to Westinghouse Blectric and Manufac- 
turing Company. A secondary battery is connected in shunt 
relation to the fleld-magnet winding, the generator being con- 
nected in a braking circuit. 


888,923. ELECTRICAL HEATING APPARATUS. Richard G. 
Pheysey, Ontario, Cal. A heater partially surrounded by non- 
conducting material. 


888,940. DYNAMOELECTRIC MACHINE. Egbert M. Tingley and 
Joseph L. Ray, Pittsburg, Pa., assignors to Westinghouse Elec- 
tric and Manufacturing Company. A method of mounting 
collector rings. 


889,067.—MERCURY-VAPOR APPARATUS. 


888,951. STORAGE-BATTERY PLATE. Theodore A. Willard, 
Cleveland, Ohio, assignor to Willard Storage Battery Company, 
Cleveland, Ohio. A plate provided with projecting ribs and 
openings. 


888,980. RAIL BOND. Axel H. Englund, Philadelphia, Pa., assignor 
to Protected Rail Bond Company, Philadelphia, Pa. A ribbo 
bond. . 


$89,015. TROLLEY. Albert S. Janin, New York, N. Y., assignor of 
one-third to Amelia Janin, Brooklyn, N. Y. The trolley wheel 
may be prevented from turning and used as a scraper. 


889,031. WIRELESS TELEPHONE. Francis J. McCarty, San 
Francisco, Cal.; Henry A. McCarty, administrator of said Fran- 
cis J. McCarty, deceased, assignor to McCarty Wireless Tele- 
phone Company, San Francisco, Cal. A transmitting diaphragm 
with metallic contact points is used for intensifying the vibra- 
tions. 


889, 162.—ARc LAMP. 


889,040. ELECTRIC HEATER. Edwin F. Porter, Boston, Mass., 
assignor to Benjamin F. Peach, trustee, Lynn, Mass. A method 
of installing heaters in vehicles. 


889,067. MERCURY-VAPOR APPARATUS. Percy H. Thomas, East 
Orange, N. J., assignor to Cooper Hewitt Electric Company, New 
York, N. Y. A screen impervious to ultraviolet rays is placed 
around the quartz lamp tube. 


889,098. PROCESS OF WINNING ALUMINUM OR OTHER 
METALS FROM THEIR COMPOUNDS. Henry S. Blackmore, 
Mount Vernon, N. Y. The metal is liberated electrically from 
its compounds with elements other than the halogens. 


889,162. ARC LAMP. William S. Weedon, Schenectady, N. Y., as- 
signor to General Electric Company. The feeding mechanism 
causes the electrodes first to approach through a distance 
greater than the normal length of the arc and then to separate 
by this normal length. 


889,163. ELECTRIC ARC LAMP. William S. Weedon, Woodbury. 
N. J.. assignor to General Electric Company. A lamp arranged 
so that the arc between,/tbe electrodes/lies in the axis of a 
draft tube. 
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SOME NEEDED ELECTRICAL METHODS. | 


The various electrical arts have advanced so rapidly and 
solved so many difficult problems that many engineers now 
turn instinctively to their electrical brother to help them when 
they are in trouble. There are, of course, in every industry 
many unsolved problems and many opportunities to improve 
on methods now considered good practice. Frequently some 
application of electricity would furnish the means for develop- 
ment if only the one who feels the need were aware of the 
means by which it might be supplied. Other times the way 
out of the difficulty is not so apparent. It frequently will 
be found that electrical methods offer the best promise of over- 
coming the difficulty. . In a recent address on “Some Unsolved 
Problems in Metal Mining,” delivered before the Institution 
of Civil Engineers, of Great Britain, Professor Henry Louis 
discussed certain needs of the mining industry, some of which 
call for improved methods, and others for entirely new ones. 
Among these were a number of problems which seemed to offer 
opportunities for the electrical engineer. 

One of the most important of these problems is that pre- 
sented by the mine itself; for, as Professor Louis said, every 
mine is itself an unsolved problem until it is finally abandoned 
as exhausted, and even then there is a possibility that a little 
more work may give it a renewed lease of life. What, there- 
fore, would be most welcome to the mining engineer would 
be some reliable method of locating minerals and determining 
with some approximation their extent and position. For certain 
of the magnetic ores the mining compass is useful, but its 
value is very limited, and it is employed merely because there 
is nothing better. It gives no idea of the value of the deposit. 
From time to time various electrical methods have been pro- 
posed, one of which at least showed promise of good work, but 
even this has dropped out of sight in the past year or so. The 
problem to be solved is, of course, most complex, but it is not 
impossible that some electrical method may be devised which 
will enable us to draw some conclusions regarding underground 
mineral deposits. 

Another problem which might be solved by electrical means 
is not unrelated to the one just touched upon, but if the proper 
solution be found, it would be valuable for work in the mine, 
as well as for locating it. The only method at present of 
obtaining any reliable information of underground bodies is 
by means of the diamond drill, which brings up a core of 
the rocks through which it passes; but, unfortunately, the dia- 


monds used for this purpose are scarce and expensive, and 
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there is no artificial substitute for them as yet. Here is an 
opportunity to utilize the electric furnace to prepare a tough 
material for the drills which must be considerably harder than 
quartz and not too expensive. A material of this kind would 
not only lessen the cost of drilling bore holes, but prove most 
useful in working the mine. 

A secondary problem involved in the drilling of deep bore 
holes is the determination of the angle which these make with 
the vertical, as they nearly always deviate from the direction 
in which they are started. The compass needle has heretofore 
been the main reliance in this matter, but it is far from satis- 
factory. 

Still another problem which is, according to Professor Louis, 
as yet to be solved, is the improvement of the electric drill. 
Percussion drills are still largely used for piercing hard mate- 
rials, but for reciprocating motion the compressed-air type is 
preferred by many to the purely electrical drill. However, the 
efficiency and convenience of the electrical transmission system, 
as compared with compressed air, often more than balances the 
advantages thought to be possessed by the air drill. Hence 
we have the combined system of electrical transmission for fur- 
nishing power to a small motor driving a pulsator, which in 
turn drives a drill. Professor Louis, however, does not think 
that this is the proper solution. For coal-mining the rotary drill 
has largely displaced the reciprocating drill, and he thinks that 
the same change will follow in mines where the material to 
be drilled is harder than coal when once the problem of the 
rotary drill is solved. : Here the electrical drive will come in 
most advantageously, but can not be applied until a suitable 
material for the bits is at hand. The advantages gained frora 
One of them wil) be 
the improved condition with respect to the health of the miners, 


this change are several and important. 


as it is said that the reciprocating drill produces 4 sharp, 
cutting dust which leads to that dread disease, miners’ phthisis. 

Another problem to be solved is the production of a steel 
of high tensile strength for the hoisting ropes. The best ropes 
made to-day, at a depth of 9,333 feet reach their limiting static 
stress, with a factor safety of six, due to the weight of the 
rope alone. What is needed for very decep mines is a steel or 
alloy having a much greater tenacity. Might not the electric 
furnace be found useful here, as it already has proved invalu- 
able in the preparation of special, high-grade metals for other 
purposes ? 

Various other problems before the mining engineer are 
touched upon by Professor Louis, in some of which electrical 
methods are already doing good service. This is particularly 
true with respect to underground haulage, where the electric 
motor is largely used, for lighting, for ventilating and for pump- 
ing. The high-pressure motor-driven rotary pumps are doing 
invaluable service in the last field, and the ease with which they 
may be installed or moved from point to point, following the 
water, is a decided advantage. From what has been said it is 
evident that for many mining purposes, if not all, electric power 
or electrical methods are carrying the day. 
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ASYMMETRICAL CONDUCTION IN A VACUUM TUBE. 

An interesting phenomenon has been noticed by Professor 
H. A. Perkins when an exhausted tube is exposed to the action 
of a metallic ring charged by an alternating current of com- 
paratively low potential and frequency. He found that the 
action of the ring set up a direct current through the tube, 
the direction of the flow depending upon the position of the 
ring, and the intensity of the current depending upon the 
potential of the ring as well as its position. In fact, it was 
found that the tube thus equipped became a rectifier which 
could be controlled more or less by simply shifting the ring 
along the tube from one point to another. 

A theory of this asymmetrical action of the tube is given 
in the June issue of the American Journal of Science, where 
the effect is described. By merely assuming an ionizing action 
of the ring and a different rate of migration of the ions due 
to the different potential gradients along the two ends of the 
tube, and also a difference in conductivity, or rather “con- 
vectivity,” at different parts of the tube, due to the presence 
near the ring of more ions than exist at the extreme ends, 
analytical equations are deduced, which, when plotted, give 
curves closely resembling those found experimentally. This 
seems to be a good confirmation of the theory, which is, of 
course, in agreement with modern ideas of the passage of elec- 
tricity through gases. 

At the present moment no application of this phenomenon 
occurs to us, but it would seem that a simple device of this 
kind, which produces a direct current from an alternating one 
without employing moving parts, and which gives control both 
over the direction and intensity of this current, would find some 
use. It would be interesting to learn something more of the 
capabilities of the apparatus, its efficiency, and whether there 
is any probability of obtaining comparatively large direct cur- 
rents by this means. 
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ADVANTAGES OF ELECTRIC POWER IN ROLLING 
MILLS. 


It has again and again been pointed out that two of the 
most important advantages of the electric drive are its con- 
venience and the increased output of the electrically driven plant 
as compared with one driven in some older way. These advan- 
tages, particularly the latter, are, in most cases, far more impor- 
tant than the other factors which enter into the problem, and 
in many cases justify a considerable capital outlay. It was, 
therefore, not at all surprising—in fact, was only to be expected 
—that the same result should follow from the introduction of 
electric power in rolling mills. That this has been the case 
seems to be pretty conclusively shown in a paper presented at 
the recent meeting of the Iron and Steel Institute, London, by 
Mr. Andrew Lamberton. In discussing improvements in plate- 
rolling mills, Mr. Lamberton said that the remarkable progress 
of the past few years has been principally in the direction of 
increasing the output of the mills, so that mills of to-day, 28 
compared with those of twenty years ago, have double, and in 
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some cases three times, the output. The explanation is given 
in the following quotation: 


“This result has largely been achieved by improvements 
effected in the details of the accessory machinery throughout 
the mill plant. Electrically driven roller tables, which are now 
fitted at both sides of roughing and finishing mills; electrically 
driven transfer gears, and the very efficient drafting arrange- 
ments, also operated by electric motors, have greatly reduced 
the time occupied in the operations of handling and rolling 
plates. Improvements have also been made in slab-heating fur- 
naces, which have been increased in capacity and in power to 
heat rapidly, and, served, as they are now, by electric charg- 
ing machines, have reduced considerably the time required for 
charging, heating and withdrawing slabs for rolling mills. 
These improvements in detail have had the effect of increasing 
the output capacity, but the most important improvements have 
been effected in rolling mills themselves, which have been 
greatly strengthened in all their parts, and their speed accel- 
erated threefold.” 

In driving the rolls themselves, certain electrical methods 
have been giving good results. They have shown a high effi- 
ciency with a large output. Recently it has been said that a 
properly designed steam drive has some advantages over the 
electric, but if this be true, it is surprising that rolling-mill 
engineers, who are always striving for increased capacity, did 
not appreciate the fact until it was demonstrated by the installa- 


tion of a few electrical drives. 


WIRELESS TRANSMISSION OF PICTURES. 

Some astonishment has been expressed at the success which 
has been secured by Mr. H. Knudsen in transmitting pictures 
by means of wireless telegraphy. A brief description of the 
apparatus used for this purpose was given in the ELECTRICAL 
Review for May 23. 
condition, it still gives fairly satisfactory results. This inventor 
also asserts that by his system it will be possible to set type if 
any one so desire. | 


Although in a somewhat experimental 


To the uninitiated these performances seem to be truly- 


wonderful, but when analyzed it will be found that the method 
is really simple. The only marvelous part is that we can pro- 
duce a disturbance at one point and thereby effect a minute 
corresponding disturbance at another point without any inter- 
vening conductor. In fact, if one wishes to go to the bottom 
of the matter, the interposition of a conductor does not really 
simplify the matter much for the physicist, though sixty years 
of practical telegraphy has made this process very commonplace, 
and hence simple to the lay mind. 

Knudsen’s systém, in brief, consists simply in an application 
of the Morse method of telegraphing. He transmits, by a 
mechanical device, a series of dots following one another in the 
Proper sequence. Dots close together produce a dark line; 
further apart, a light line ; and the entire picture is built 
up in this way just as a mosaic is formed of bits of colored 
porcelain. 

By the same process it is not a difficult matter to produce 
a large variety of mechanical effects, such, for example, as the 


operation of a type-setting machine. In all such processes the ~ 


greatest difficulty is in running two devices entirely discon- 
nécted, in’ synchronism; but by stopping these devices after 
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every revolution, or stroke, and starting them again simul- 
taneously, this difficulty is overcome. A somewhat serious 
obstacle to the general introduction of such systems, either for 
transmitting pictures or for other purposes, is that they require 
a considerable time in order to effect the entire operation. 
Knudsen’s method is, of course, applicable to the transmission 
over wire by the simple introduction of two clock-driven 
mechanisms, which automatically stop after each stroke or. revo- 
lution, and are started again simultaneously. 


VOLATILIZATION OF METALS IN VACUUM TUBES. 
One of the many interesting phenomena observed in an 
exhausted tube, when an electrical discharge takes place, is the 
volatilization of metals which may be brought about if the 
positive carriers of electricity are focussed upon them. This 
action has generally been assumed to be the result simply of 
the intense heat due to the bombardment by the flying particles, 
which are not only moving at a high velocity, but are believed 
to have considerable mass, comparable, at least, to that of the 
hydrogen atom. This view is, however, not accepted by all, 
and among those who dissent from it is Professor V. Kohl- ` 
schiitter. The latter, in conjunction with Messrs. R. Müller 
and T. Goldschmidt, has studied this effect carefully, and has 
come to the conclusion that the volatilization is largely a 
chemical effect, and due to a chemical reaction brought about 
between residual gas in the tube and the metal of the cathode 
by the liberation of energy which takes place when the posi- 
tively charged particles strike the metal. These compounds are 
supposed to be endothermous, and it is said that they may be 
collected and decomposed, and thus cause a metallic deposit. 

In support of this theory, it is pointed out that the order 
in which the metals are attacked is that of their electrochemical 
equivalents, while the gases appear to arrange themselves, as 
regards their capacity for combining with the electrodes, accord- 
ing to their atomic weights. These laws are not followed with- 
out exception, as cadmium does not appear to fall into the 
proper place. Another fact explainable by the proposed theory 
is the fall in gaseous pressure which takes place upon the passage 
of the discharge. It has been suggested that the occlusion of 
the gases by the metals would have something to do with this 
diminution in pressure, as well as with the volatilization of the 
metals on account of the heat evolved, but experiments by Pro- 
fessor Kohlschiitter seem to indicate that this is not so. In 
fact, he found apparently that a mica plate placed over the 
cathode suffered electrolysis, due to the discharge which was 
directed against it. 

This theory of the formation of entirely new chemical com- 
pounds, due to the large amount of energy liberated at the 
surface of the metal when bombarded by the positive carriers, 
opens an interesting field of research. If, as is asserted, the 


inert gases; argon and helium, actually enter into combination 


with various metals under these conditidns, it is not unlikely 
that the same means may bé' used to bring about other new 


chemical reactions and possibly lead to a considerable extension 


of our knowledge of chemical facts. 
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The 27,000-Volt Transmission System of the Obermatt 
Power Plant in Switzerland. 


By Frank Moester. 


HE power plant at Obermatt, Swit- located on the ground floor, above which RANE Monroy ONSEN: 
zerland,’ for supplying current for are the 27,000-volt oil switches, separated The high-tension transmission line runs 
various purposes, manufacturing, by partition walls from the main operat- from the power plant at Obermatt through 

railways and lighting, to Lucerne and the 
vicinity, was built about two years ago, 
the transmission lines having been recently 
completed. The plant is located about 
seventeen miles from Lucerne and utilizes 
the water, by means of four 2,000-horse- 
power Pelton wheels, of a natural col- 
lecting basin supplied by streams and 
glaciers of the “Engelberg,” under a head 
of 1,023 feet. There are also installed 
two 150-horse-power exciter units and. 


PENSTOCK, POWER PLANT AND TRANSMISSION LINE, HYDROELECTRIC PLANT AT 
OBERMATT, SWITZERLAND. 


ing gallery, from which the whole gen- the valley of the Engelberger Aa to Stan- 
erating room may be overlooked. In the stad, located on the Vierwaldstaetter 


27,000-VoLT TRANSMISSION LINE, SHOWING 
CANTILEVER CONSTRUCTION FOR SUPPORT- 
ING THE LATTICE TOWERS. 


one 600-horse-power turbo - generator. 
Space is provided for two more 2,000- 
horse-power Pelton wheels and one more 
exciter unit. 

As the current is used both for light- 
ing and power purposes, two distinct bus- 
bar systems have been installed, current 
of 6,000 volts, three-phase, fifty-two cycles 
being generated and stepped up to 27,000 
volts, for which a very elaborate trans- 
former equipment has been installed. The 
step-up transformers are located in an 
annex alongside of the generating room 
and are contained in separate fireproof 
compartments; the switching room, which 
is three stories, being between the trans- 
former annex and the generating room. 
The 6,000-volt generator oil-switches are INTERIOR OF SuBSTATION AT STEGHOF, OBERMATT, SWITZERLAND, HYDROELECTRIC PLANT. 


weak OF, a description in detail of this hydroelectric plant tower which constitutes the third floor are Lake. From here it runs along the steep 
1908, the outgoing feeders. slopes of the Lopper Mountain via Her- 
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giswil to Lucerne, for connecting to the 
substation at Steghof. Substations are 
located on the direct line at Wolfen- 
schiessen, Stansstad, Hergiswil and Steg- 
hof. This line is 16.25 miles long and 
consists of nine wires, eight millimetres 
diameter, six of these constituting two 
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in some instances the spacing is 340 feet. 
As the illustration shows, the tower pos- 
sesses two cross-arms made up of four 
channel irons. Vertical oak impregnated 
timbers connect the lower and upper cross- 
arms on each side of the tower, upon 
each of which are mounted the insulators. 
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SUBSTATION AT STANSSTAD AND TRANSMISSION LINE, OBERMATT, SWITZERLAND, 
HYDROELECTRIC PLANT. 


circuits necessary for light and power, the 
other circuit of three wires being a re- 
serve. Between the power station and the 
first substation at Wolfenschiessen a cir- 
cuit branches off to a small substation at 
Grafenort. From the substation at Stan- 


These are so placed as to make the dis- 
tance between the conductors thirty-nine 
and one-half inches. The timbers are so 
braced on the sides as well as at the 
bottom that in case of a break of the 
wire the likelihood of the wire’s dropping 


REAR OF 6,000-VoLT SWITCHBOARD FOR ONE TRANSFORMER GROUP AT THE 
STEGHOF SUBSTATION. 


sstad a 5,000-volt line runs to a substation 
at Stans for light and power purposes, 
while another runs to Kerns to assist a 
power plant. 

For the transmission line steel towers 
of lattice construction are placed at a 
normal distance of 170 feet apart, while 


to the ground is minimized. All towers 
are grounded by means of five-millimetre- 
diameter copper wires which run the en- 
tire length of the transmission line about 
ven below the lowest high-tension 
line, AY every tenth tower the wire is 


connected to a copper ground plate with 


ee 
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a surface of ten square feet. On: the 
other side of the tower, opposite the 
grounding wire, is a telephone line, being 
a three-millimetre bronze wire. 

Between the town of Stans and Her- 
giswil it was impracticable, owing to the 
steep slope of Lopper Mountain, the nar- 


HORN LIGHIrNING ARRESTER WITH WATER- 


FLow RHEOSTAT8S AT STEGHOF SUBSTATION. 


tow road and the steep bank of the Vier- 
waldstactter Lake on the opposite side of 
the road, to locate the towers alongside 
the road. Therefore the towers were car- 
ried on a cantilever extending from the 


27,000-VOLT TRANSMISSION -LINE, OBERMATT; 
SWITZERLAND, HYDROELECTRIC PLANT. 
roadway above the surface of the lake. 
The cantilevers, which extend from 
eighteen to twenty feet from the road, are 
made of structural steel and are embedded 
in massive concrete blocks. Heavy, rough- 
faced masonry walls cover the concrete 
blocks for the purpose—of protecting the 
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cantilevers against any damage which, in 
the springtime, might bé caused by rocks 
falling from the mountain. Owing to the 
cost of these cantilevers the spacing be- 
tween the towers along the lake was in- 
creased to 340 feet. The telephone and 
telegraph wires which already existed 
along this road were also factors which 
necessitated the construction just dce- 
scribed. 
SUBSTATION AT STEGHOF. 

The operating room at the substation at 
Steghof is separated from the switchroom 
by a marble-slab construction which forms 
the switchboard, consisting of twenty-nine 
panels, Upon the first two panels are 
mounted the static voltmeters for testing 
the ground line from the bus-bars. The 
next two panels contain the ammeters and 
pilot lamps for four 24,000-volt lines. 
Adjoining these are the panels for light 
and power service for the city of Lucerne. 
On the back of each of these panels is a 
reinforced concrete cell containing the ap- 
paratus belonging to the instruments of 
these panels. Upon the front of each 
feeder panel is a small chart of the wiring 
diagram so that the operators may have a 
clear understanding of the system. 

The equipment of the operating room 
consists at present of two 340-kilowatt, 
*,650-volt, three-phase motors, directly 
connected to a 300-kilowatt, 575-volt 
direct-current generator running at 450 
revolutions per minute. The motor is of 
the asynchronous type, provided with 
rotary starter, while the direct-current 
generator is shunt-wound. In parallel 
with the latter is a storage battery serving 
as a booster. 

The switchboard for the incoming lines 
is located on the other side of the operat- 
ing room, occupying three bays. The first 
three panels are provided for the motor 
instruments, of which two are at present 
equipped. The next group are the gen- 
erator panels. The third group of panels, 
in the last bay, contain the instruments 
of the feeder switchboard above men- 
tioned. 


TRANSFORMER STATION AT KRIENS. 

For the purpose of furnishing current 
from the Steghof substation to a silk mill 
at Kriens, three 450-kilowatt, three-phase 
oil transformers were installed at a sub- 
statron at this mill to step down from 
24.000 to 500 volts. The 24.000-volt 
feeder lines enter in a tower of the station 
through which they are carried to the 
basement. and are provided with horn 
lightning arresters connected with a 
water-flow rheostat. The transformers 
are located in the basement, while the 
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remote-control oil switches are on the first 
floor. The 24,000-volt switches are ar- 
ranged in concrete cells and are operated 
by lever, while the low-tension switches 
(500-volt) are operated by handwheels. 
The latter switches are located in the base- 
ment and are separated from the trans- 
formers by a division wall. 
SUBSTATIONS AT WOLFENSCHIESSEN AND 
HERGISWIL, 


These two substations are built on the 
same plan, the buildings being three-stary 
brick. The present equipment of each 
substation consists of one thirty-kilowatt 
air-cooled transformer. The lines enter 
and leave on the upper floor of the build- 
ing. The second floor contains such ap- 
paratus as switches, lightning arresters, 
cte., the lightning arresters being .con- 
nected with water-flow rheostats, the cir- 
culating water of which is mixed with 
glycerin to prevent freezing. The trans- 
former, 25,000 to 350 volts, is installed 
on the ground floor. 


SUBSTATION AT STANSSTAD. 


This station has at present two 250- 
kilowatt, 25,000-5,000-volt oil transfor- 
mers, Part of the 5,000-volt current is 
distributed in Stanstad for light and 
power, and part is transmitted to Kerns 
to assist the power plant. Another step- 
down transformer, 5,000-350 volts, is used 
for current distributed in the vicinity of 
the substation. 

The “Oerlikon Machinenfabrik,” Swit- 
zerland, who were the designers and con- 
tractors of the electrical equipment of the 
power plant, also had in charge the de- 
sign and erection of this transmission sys- 


tem. 
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Gas-Engine Practice. 


One of the most interesting papers read 
at the recent convention of the National 
Electric Light Association was the report 
of the Committee on Gas Engines. Grow- 
ing out of the discussion of this report 
the remarks by J. R. Bibbins, of the West- 
inghouse Machine Company, Pittsburg, 
Pa., brought up several points of impor- 
tance to those interested in this type 
of prime mover. Mr. Bibbins said that 
one of the principal tendencies in Ameri- 
can practice, perhaps as distinguished 
from European practice, has been a 
tendency toward the greatest possible sim- 
plioity in design, and for this reason the 
American engine will be found devoid of 
some of the refinements which will be 
found on European engines. 

Another tendency of American practice 
has been toward conservatism in rating, 
and to this may be largely ascribed | the 
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variation which the committee notes in 
rating. He had‘a case ih mind-where a 
plant was running on a 130 British 
thermal unit producer gas. Whereas a 
card or normal rating would show a mean 
effective pressure of perhaps sixty pounds 
per square inch, the engine has actually 
developed as a maximum eighty-six 
pounds, which on the basis of indicated 
horse-power represents forty-three per 
cent above the rating, and on the basis of 
electrical horse-power thirty per cent above 
the rating. 

In the question of producer plants, the 
committee has frankly stated the situa- 
tion, and he thought he was safe in say- 
ing that American practice will never be 
satisfied in producer work until certain 
things have been changed. One of the 
first requisites is that we must be able to 
operate a plant continuously. This has 
been done successfully up to the present 
time with the water seal type, but we must 
have an improved method of mechanically 
removing the ashes. In the second place, 
a producer must supply its own steam or 
vapor. Third, we must have complete tar 
destruction. Fourth, we must maintain 
the temperature of the fuel bed at such 
a point as to avoid clinkers. Fifth, the 
producer must regulate its output auto- 
matically—that is to say, without the use 
of a holder. If a holder is to be used, 
it should be used as an equalizer of the 
quality of the gas and not in an attempt 
to store it. 

Illustrating the life and low cost of 
maintenance he called attention to two 
specific cases. In one of these plants, 
800 horse-power, at Bradford, Pa., the 
average cost of repairs during the last five 
vears on five engines has averaged 0.89 
of one per cent of the value of the en- 
gines. Another plant, in which some of 
the engines have been in over ten years, 
and in which three horizontals have been 
in two years, has been operating twenty- 
four hours a day throughout the year, and 
has a record to date of three and three- 
quarter hours’ outages for all causes per 
month for the horizontals, and only one 
and three-quarter hours’ outages for the 
verticals for the month; the cost of re- 
pairs, averaged over eleven months’ serv- 
ice, which was the period that the report 
covered. including the parts supplied and 
renewed, was three and two-thirds per 
cent of the valuation of the engine, beng 
its purchase price. This corresponds 
continuous service. : 

At the Bessemer plant of the Carnegie 
Steel Company one of the blowing units 
has a record of 99.2 per cent of running 
time: that is. throughout a month. run- 
ning twenty-four hours a day. anq the 
second engine 98.3 and 98.1 per cent mn 
the running time. 
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American Institute of 
Eleetrical Engineers’ 
Convention. 

The twenty-fifth annual convention of 
the American Institute of Electrical En- 
gineers will be held at Atlantic City, N. J., 
June 29 to July 2. The headquarters will 
be at the Hotel Traymore. A reception 
and dance will be given at that hotel 
Monday evening, June 29, and a tea at 
the Atlantic City Golf Club, Tuesday 
afternoon. These will be the only formal 
functions of the convention. 

‘The following provisional programme 
has been arranged for the technical ses- 
sions: 

MONDAY, JUNE 29—-MORNING SESSION— 
11 To 12.30. 

Address of welcome. 

President’s address, by Henry G. Stott. 

“Electricity as Viewed by the Insurance 
Engineer. Should the American Institute 
of Electrical Engineers Interest Itself in 
Fire Protection ?” by C. M. Goddard. 

“Water Power Development in the Na- 
tional Forests. A Suggested Government 
Policy,” by F. G. Baum. 

AFTERNOON SESSION—2% TO 5. ` 

“A Study of Multi-Office Automatic 
Switchboard Telephone Systems,” by W. 
Lee Campbell. | 

“Wireless Telephony,” by R. A. Fessen- 
den. 

“The Measurement of Rotary Speeds of 
Dynamo Machines by the Stroboscopic 
Fork,” by A. E. Kennelly and S. E. 
Whiting. 

“Notes on the Electric Heating Plant 
of the Biltmore Estate,” by Charles E. 
Waddell. 

TUESDAY, JUNE 30—MORNING SESSION— 
9.30 To 12.30. 

“Measurements of Lightning, Alumi- 
num Lightning Arresters, Earth Resist- 
ances, Cement Resistances, and Kindred 
Tests,” by E. E. F. Creighton. 

“Tests with Arcing Grounds and Con- 
nections,” by Ernst J. Berg. 

“Three-Phase Power-Factor,” by Austin 
Burt. | | 

“Critical Study of the Taylor’s Falls 
Lightning Records.” Discussion by Percy 
H. Thomas of paper by J. F. Vaughan, 
presented at the May meeting, 1908. 

“Engineering Features of the Southern 
Power Company’s System,” by J. W. 
Fraser. | | 

EVENING SESSION—8 TO 10.30. 

“High-Voltage Experiments at Niag- 
ara.” by Ralph D. Mershon. 

_ “Fundamental Considerations Govern- 
mg the Design of Transmission-Line 
Structures,” by D. R. Scholes. 
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“The Testing of High-Voltage Line In- 
sulators,” by C. E. Skinner. 
WEDNESDAY, JULY 1—MORNING SESSION— 

= 9.30 To 12.30. 

“Voltage Ratio in Synchronous Con- 
verters, with Special Reference to the 
Split-Pole Converter,” by Comfort A. 
Adams. 

“Application of Storage Batteries to 
Regulation of Alternating-Current Sys- 
tems,” by J. Lester Woodbridge. 

“A New Large Generator for Niagara 
Falls,” by B. A. Behrend. 

“Modern Developments in Single-Phase 
Generators,” by W. L. Waters. 

“Application of Fractional-Pitch Wind- 
ings to Alternating-Current Generators,” 
by Jens Bache-Wiig. 

“Steam-Turbine Plant; Some Possi- 
bilities Resulting from Recent Engineer- 
ing Developments,” by J. R. Bibbins. 

“Thirty-Day Test on Producer-Gas 
Power Plant: Discussion of Results in Re- 
lation to Cost of Power,” by J. R. Bibbins. 


AFTERNOON SESSION—2 TO ð. 

“From Steam to Electricity on a Single- 
Track Road,” by J. B. Whitehead. 

“Induction Motors for Multi-Speed 
Service, with Particular Reference to Cas- 
cade Operation,” by H. C. Specht. 

“The Determination of the Economic 
Location of Substations in Electric Rail- 
ways,” by Gerard B. Werner. 

“Conductor Rail Measurements,” by S. 
B. Fortenbaugh. 

THURSDAY, JULY 2—MORNING SESSION— 
9.30 To 12.30. 


“The General Equations of the Electric 
Circuit,” by C. P. Steinmetz. 

“Primary Standard of Light,” by C. P. 
Steinmetz. 

“An Imperfection in the Usual State- 
ment of the Fundamental Law of Electro- 
magnetic Induction,” by Carl Hering. 
(With discussions by letter.) 

“Graphical Treatment of the Rotating 
Field,” by R. E. Hellmund. 

“A Minimum-Work Method for the So- 
lution of Alternating-Current Problems,” 
by Harold Pender. 7 

“The Relative Proportions of Copper 
and Iron in Alternators,” by Carl J. Fech- 
heimer. 

AFTERNOON SESSION—2% TO 5, 

“A New Method of Training Engi- 
neers,” by M. W. Alexander. | 

“The Relation of the Manufacturing 
Company to the Technical Graduate,” by 
D. B. Rushmore. 

“The Relation of the Manufacturing 
Company to the Technical Graduate,” by 
B. A. Behrend. 
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Annual Convention of the 
Society of Wireless Tele- 
graph Engineers. 

At the home of Mr. J. S. Stone, 192 
Bay State Road, Boston, Mass., was held, 
June 1, at 8 p. M., the first annual con- 
vention of the Society of Wirele:s Tele- 
graph Engineers. 

This society was founded February 26, 
1907, with charter officers as follows: J. S. 
Stone, president; Sewall Cabot, of Brook- 
line, Mass., vice-president; G. K. Wood- 
worth, of Brookline, Mass.; E. R. Cram 
and O. C. Roos, of Cambridge, Mass., 
managers; G. H. Clark, of Everett, sec- 
retary, and Dr. R. T. Wells, of Somer- 
ville, treasurer. 

After a meeting of the board of man- 
agers the convention was called to order 
and the annual reports of the retiring off- 
cers were read, after which the election 
of officers for the ensuing vear took place. 
J. S. Stone was elected president; E. R. 
Cram, vice-president: F. 8, Kostar A, P. 
Browne and C. C. Kolster, of Boston and 
Cambridge, managers; C. E. Russell, of 
Somerville, secr tary, and Dr. R. T. Wels, 
treasurer. 

After adjournment a collation was 
served and matters of interest informally 
discussed. - 

The Society of Wireless Telegraph En- 
gineers has during the short term of its 
existence been a great stimulus to its 
members and all those associated with it. 
The papers presented have been of a wide 
range of usefulness, and have assimilated 
the rapidly advancing practice and theory 
of electric wave engineering in such a 
manner as to anticipate improvements in 
the art abroad in several cases. 

There is no doubt that an organization 
of this kind, if thrown open to all compe- 
tent engineers interested in this latest de- 
velopment of electrical engineering, will 


fill a niche in modern technical organ; 
tion to the mutual advantage of both the 
public and the electrical profession. 

It is understood that membership in the 
Society of Wireless Telegraph Engineers 
hitherto restricted to the technical staff 
of the Stone Telegraph and Telephone 
Company, of Boston, Mass., and those as- 
sociated with this company, is soon to be 
open to all electrical engineers whose tech- 
nical interests and qualifications consti- 
tute them desirable members, irres ective 
of a business affiliations. : j 
_ {he “wireless” art is less stan Ẹ 
in its best exemplifications than ee 
branch of electrical engineering. Mutual 
comparison in society meetings will, it js 
expected, lead to a lessening of the pres- 
ent turmoil of conflicting development 
and eventually will bring about some sort 
of standard practice, if not construction 
throughout the country, O. C. Roos. ` 
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DISTRIBUTION IN SUBURBAN 
DISTRICTS.’ 


BY GEORGE H. LUKES. 


Distribution of electricity for commer- 
cial lighting and power in suburban dis- 
tricts is now almost entirety by alternat- 
ing current at sixty cycles. Small dircct- 
current installations, covering limited 
areas, combined with alternating current 
for scattered districts, are still to be found 
in places, but as a rule these are being 
done away with as fast as local conditions 
permit. Systems operating at 125 cycles 
are being rapidly changed over to sixty 
eveles. When suburban systems are oper- 
ated independently of electric railway or 
direct-current lighting systems, transmis- 
sion as well as distribution is at sixty 
cycles. When suburban systems are 
operated in connection with electric rail- 
way or direct-current lighting systems, 
the current is frequently transmitted at 
twenty-five cycles and converted into 
sixty cycles for local distribution, but 
the necessity for operating at two fre- 
quencies seems to be rapidly disappearing. 


TRANSMISSION LINES. 


The three-phase, three-wire system is 
ordinarily used for transmission, the volt- 
age ranging from 6,600 to 22.000. In case 
either generation or local distribution is 
two-phase, transformers with special taps 
for Scott connection are provided to 
change from two to three-phase and vice 
versa, When both generators and dis- 
tribution system are four-wire, three- 
phase, a four-wire, three-phase transmis- 
sion system is sometimes used, the trans- 
formers being connected in star on both 
low and high-tension sides. This system 
seems to have a number of advantages for 
suburban use. Each phase wire may be 
protected by a single-pole fuse or circuit- 
breaker, and thus the combination operates 
as three single-phase transmission lines, 
each independent of the others. A 
ground on one wire results in an inter- 
ruption to but one-third of the service. 
Ry means of a feeder regulator and com- 
pensator installed on each phase on the 
low side of the step-up transformers at the 
generating station, the pressure can be 
regulated at the substation. These fea- 
tures make this type of transmission a 
useful one for a remote substation where it 
is desirable to operate with the minimum 
attendance. 

In deciding upon the transmission volt- 
ace to be used in any particular case 
there are a number of points to be borne 


1 Abstract of a paper read before the National Electric 
Light Assoviation, Chicago, M, May 19. 


ELECTRICAL REVIEW 


in mind. A common plan is to adopt a 
certain voltage with the expectation of 
changing to a higher voltage later on. 
If possible, the ultimate voltage at which 
the system is to operate should be settled 
upon at the start. If this is done, equip- 
ment can be purchased that will not have 
to be discarded when the change is made 
to a higher voltage. If possible, the volt- 
age should be the same as that used by 


Fic. 1.—Two THrrkt-PHAsE TRANSMISSION 
LINES. 


other companies operating in adjacent 
towns or districts. 
DETAILS OF LINE CONSTRUCTION. 

In details of construction, suburban 
transmission lines differ from long-dis- 
tance transmission lines. On account of 
their location on highways with local dis- 
tribution wires on the same poles, both 


Fic. 2.—ONE THREE-PHASE TRANSMISSION 
LINE. 


steel-tower construction and concrete poles 
are out of the question and wooden poles 
are the rule. The practice of placing the 
insulators so that the wires will be at the 
points of a triangle is common. Provision 
is frequently made for two transmission 
circuits on the same pole line, one on each 
side of the pole, as shown in Fig. 1. If 
the second line is not installed at first, 
the three wires of the first line are either 
placed in their permanent position on one 
side of the pole or mounted temporarily 
on the top cross-arm as shown in Fig. 2. 
This latter arrangement is not good elec- 
trically, on account of the wide separa- 
tion between two of the wires, but is 
hetter from a construction standpoint. A 
four-wire, three-phase transmission line is 
usually arranged with the wires all on one 
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cross-arm, but in case two circuits are 
operated on one pole line a better arrange- 
ment is in the form of two rectangles, 
one on each side of the pole, using two 
four-pin arms. 

The separation between the wires of the 
transmission line should be made sufficient 
at the start for the ultimate voltage, as 
rebuilding a line is always attended with 
expense and interruption to the service. 
If it is necessary to carry local distribut- 
ing wires on the same poles with trans- 
mission wires, the separation between the 
different sets of wires must be ample to 
allow linemen to work on the local wires 
while all wires are alive. Five feet is 
usually enough for the purpose, and this 
is sometimes made less at crossings where 
high poles are required. 

Porcelain insulators are now almost uni- 
versally used for transmission voltages 
above 6,600. It is noticeable that insu- 
lator manufacturers are now rating their 
insulators more conservatively than they 
did several vears ago. For suburban work 
the insulator must be able to stand up for 
a period after being considerably dam- 
aged. 

In the course of time a large suburban 
system is likely to have a good many 
miles of transmission lines, parts of which 
may be easily watched and patrolled and 
other parts quite inaccessible. The more 
important substations, where business war- 
rants it, will be supplied from two sources 
over separate lines. The less important 
centres must rely on single lines. The 
lines must be regularly inspected, and the 
result of each inspection made a matter of 


record so that it can be shown, if neccs- 


sary, in a court of law that the company 
has not been negligent and has used rea- 
sonable care. 

SUBSTATIONS. 

Unless the substation is of a temporary 
character, a decision as to the proper 
location and type requires careful con- 
sideration. In building a substation it 18 
always wise to provide for the future. This 
necessitates the erection of a building 
somewhat larger than is required for 1m- 
mediate needs, so that additional elec- 
trical equipment can be installed as the 
business develops. As a general rule, the 
substation should be located as near AS 
possible to the centre of load of the dis- 
trict it is to supply. The substation 
must be where both high and low-tension 
overhead lines can be brought to it with 
the least objection from property owners 
and public authorities. It should be ac- 
cessible from transportation lines. 
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amount of up-to-date high-tension equip- 
ment usually justifies the erection of a 
fireproof substation building. By fireproof 
ig meant a building with floors, walls, 
ceiling and roof of incombustible mate- 
rial. It is not necessary to carry this fire- 
proof construction to the doors and win- 
dow frames, unless the building is greatly 
exposed. 
TRANSFORMERS. 

The question of single-phase versus 
three-phase transformers has been pretty 
thoroughly debated during the past few 
years. The greater factor of safety se- 
cured by the use of three transformers 
instead of one in the relatively small 
suburban substations seems to warrant 
their use even at some extra cost. In 
the matter of air-blast and oil-insulated 
transformers, experience seems to indicate 
that for the voltages under consideration 
the air-blast transformer with properly 
insulated end turns is as reliable as the 
oil-insulated type. The use, however, of 
air-blast transformers is confined to the 
larger substations, where there is an op- 
erator present at all times. 

Automatic high-tension oil switches, 
with all the appurtenances that go with 
them, run into money very fast, and unless 
a good deal of judgment is exercised in 
their use an excessive investment in sub- 
station electrical equipment is likely to 
result, particularly in the small substa- 
tions. If the transmission line is con- 
trolled by automatic oil switches it is de- 
sirable to equip similarly the primary 
feeders or circuits. A combination of 
fuses on the feeders with an automatic 
switch on the transmission line works 
badly in case of a short-circuit on a 
feeder, on account of the time element in 
the fuse. 

LOCAL DISTRIBUTING SYSTEMS. 


Distribution for commercial lighting — 


and power may be by single-phase, two- 
phase or three-phase systems, the ordinary 
voltage being approximately 2,200 volts. 

The demand jn suburban districts being 
principally for current for lighting and 
small power, a large part of the distribu- 
tion is by means of single-phase feeders. 
In certain sections, however, power busi- 
ness may be obtained in units of con- 
siderable size and polyphase current must 
be supplied. The two-phase system has 
the merit of being simple, requiring but 
two transformers for each power custom- 
er. A four-wire, two-phase feeder may 
be controlled by one four-pole switch or 
by two double-pole switches; thus the 
switchboard equipment is quite flexible. 
Pressure regulation is very easily accom- 
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plished by installing two feeder regulators, 
one on each phase; power and lighting 
loads, either balanced or unbalanced, can 
thus be taken care of on the same feeder. 
The same amount of copper, however, is 
required for four-wire, two-phase as for 
single-phase distribution. The copper 


Fig. 3.—Four-PiIn ARM CONSTRUCTION, 


may be reduced from ten to twenty-five 
per cent by the use of the three-wire, two- 
phase system, but this has some disadvan- 
tages. 

The four-wire, three-phase system seems 


to have many advantages over other sys- _ 
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Fia. 4.—81x-PIN ARM CONSTRUCTION. 


tems for suburban work. In this. system 
the generator or transformers are Y-con- 
nected, the neutral being brought out and 
connected to a grounded fourth bus-bar. 
The voltage between any phase wire and 


Fig. 5.—TYPIcaL SINGLE-PHASE INSTALLATION. 


neutral is 2,200 and between any two of 
the phase wires is 3,800. Single-phase 
feeders are supplied from neutral, any 
phase being controlled by double-throw 
switches for balancing. Districts in 
which the load consists of both power and 
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lighting are supplied from four-wire 
feeders, which run to centres of distribu- 
tion from which radiate two-wire, single- 
phase mains for lighting and three or: 
four-wire, three-phase mains for power. 
If the load is mostly lighting the feeder 
may be three-wire, consisting of two-phase 
wires and neutral. In this case but one 
feeder regulator is needed, the extra phase 
wire being used for power only. Power 
in large units is supplied from three 
standard transformers, connected with 
primaries in star and secondaries in delta. 
Small three-phase power installations may 
be supplied from two-phase wires and neu- 
tral by two standard transformers in open 
delta. The system requires but one-third 
the copper necessary for single-phase or 
four-wire, two-phase at 2,200 volts and 
about forty-four per cent of that required 
for a three-wire, three-phase system op- 
erating at 2,200 volts under equivalent 
conditions. 
SECONDARY DISTRIBUTION. 

Secondary distribution for lighting is 
almost universally from three-wire second- 
ary mains or buses at approximately 110- 
220 volts, customers being supplied at 110 
volts for installations up to twenty or 
thirty lights and at 110-220 volts for 
larger installations. On account of the — 
scattered nature of the business in the 
suburbs, a considerable number of cus- 
tomers are necessarily supplied from indi- 
vidual transformers. Much may be done, 
however, in the way of installing second- 
ary buses, especially in the more thickly 
populated districts. 

Careful attention must be given to the 
matter of balancing the load on long 
three-wire secondaries. The number of 
lights connected to each side may be nearly 
equal, but tests often show loads largely 
out of balance. Periodical tests with a 
portable cable-testing current transformer 
and ammeter are necessary in order to 
avoid trouble from this source. Distribu- 
tion at 220-440 volts has been resorted 
to by some suburban companies in order 
to be able to group a larger number of 
customers on one transformer and thus 
reduce distribution losses. This scheme 
has been somewhat burdensome on the 
customers, on account of the low efficiency 
of the 220-volt lamps, and has become 
even more unsatisfactory since the met- 
allic-filament lamps have been placed 
upon the market, as they are not made at 
all in the higher voltages. 

OVERHEAD CONSTRUCTION. 

In general, overhead work in the sub- 
urbs is similar to overhead work in the 
cities, except that on account of the 
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smaller number of wires a lighter type of 
construction is allowable. Four-pin arm 
construction, as shown in Fig. 3, although 
rarely used in the city, is well adapted 
for use in the outlying suburban districts. 
Six-pin arm construction, as shown in 
Fig. 4, is used for the heavier lines in the 
thickly settled portions near stations and 
substations, and might be regarded as 
standard construction for suburban dis- 
tricts. Eight-pin arm construction is not 
recommended for use in suburban dis- 
tribution except in special cases. In the 
city, poles of shorter length than thirty- 
five feet are very rarely used. In the 
suburbs, thirty-foot poles are largely used 
and twenty-five-foot poles may be used in 
special cases. It would seem that efforts 
should be made by the electric lighting 
companies to provide for the future by 
purchasing standing poles. Such a plan 
could hardly be carried out by the com- 
panies acting individually, but might be 
quite possible if a number acted in con- 
cert. 


ARRANGEMENT OF WIRES ON POLES. 

Wires carrying the highest voltage 
should be on the upper cross-arms. Feeders 
and circuits to remote points should also 
be on the upper cross-arms, where they 
will not be disturbed. Primaries and 
street-lighting circuits for local use should 
be on the lower arms, where taps and 
transformer connections can be conve- 
niently made. Secondary wires should be 
on the lowest arm by themselves. The ne- 
cessity for the last rule has been ques- 
tioned, but if adhered to it undoubtedly 
makes service and trouble-work safer, as 
it is sometimes difficult to distinguish be- 
tween a three-phase primary and a three- 
wire secondary. 

The additional safety to life secured by 
grounding the neutral of three-wire sec- 
ondaries is now fully appreciated by every 
one and is recommended by the under- 
writers. Various methods of grounding 
the neutral have been used in the past. 
The most practical method is to drive a 
galvanized gas pipe into the earth at the 
foot of the pole. The ground wire is 
brought down the pole in wooden molding 
and connected to the ground pipe, which 
is also sometimes protected above the sur- 
face of the ground by a larger wooden 
molding. The problem of making a per- 
manent joint between the ground wire and 
pipe has been a bothersome one. Soldered 
joints and plugs have been tried with in- 
different success. The ground cap devised 
hv the engineers of the Commonwealth 
Edison Company seems to have solved the 
problem. This consists of a malleable wal- 
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vanized-iron cap provided with an internal 
groove into which the No. 6 ground wire 
is wedged between the inside of the cap 
and the ground pipe. The cap protects 
the end of the pipe while it is being driven 
and makes a rigid contact. Experience 
indicates that reliance should not be placed 
on a single ground, and a safe plan is to 
install at least two grounds on each sec- 
ondary. It is possible that some time in 
the future the practice will become stand- 
ard of grounding the neutral wire of each 
house service to the water-piping of the 
house. 
REGULATION. 

Good voltage regulation in a suburban 
system is a matter of investment as well 
as of intelligent operation. If the income, 
cither present or prospective, warrants the 
expenditure, it is possible to obtain almost 
as good regulation with alternating cur- 
rent as with direct-current distribution. A 
good deal depends upon the regulation at 
the power-house, and perhaps greater re- 


-sults can be obtained from relatively small 


expenditures on exciters and Tirrell regu- 
lators in the station than from larger 
amounts spent in reconstructing the dis- 
tribution system. In a well-designed dis- 
tribution system, feeders of sufficient ca- 
pacity run from the station or substation 
to centres of distribution. No primary 
main or transformer should be tapped off 
between the station and centres of dis- 
tribution. From these centres primary 
mains radiate, supplying service trans- 
formers, which feed into secondary buses 
or supply individual customers. Primary 
mains and secondaries must be so propor- 
tioned that the difference in voltage be- 
tween the nearest and farthest customers 
will be small. In other words, the greatest 
drop must be on the feeders between the 
station and centres of distribution, and 
not on the mains and secondaries. 
DISTRIBUTION LOSSES. 

It is not sufficient to install output me- 
ters on the generators alone. A compari- 
son between total output generated and 
total output sold may indicate excessive 
losses, but in order to run them down it 
is usually necessary to make this com- 
parison on each feeder. If individual me- 
ters on each feeder can not be afforded, 
the station wiring should be so arranged 
that meters can be conveniently installed 
for periodic tests on each feeder. 

LIGHTNING PROTECTION, 

For suburban transmission at voltages 
from 6,600 to 22.000 the standard methods 
of protection seem to be very satisfactory, 
except, possibly, in certain localities where 
the hghtning is especially prevalent or the 
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lines greatly exposed. The ordinary prac- 
tice is to install lightning arresters of the 
graded-shunt-resistance type at the sta- 
tions and substations, with no intermediate 
protection. In a system with which the 
writer is familiar—where suburban trans- 
mission lines aggregating sixty miles in 
length and operated at 10,000 volts, with 
a capacity in transformers of 3,500 kilo- 
watts in sizes of from fifty to 200 kilo- 
watts, of both the oil-eooled and air-blast 
types, are protected in such a manner— 
no transformer has been injured by light- 
ning within the past three years. The 
overhead ground wire was largely used a 
number of years ago on western transmis- 
sion lines. It was discarded in many cases 
on account of trouble caused by the use 
of poor material and a poor method of- 
suspension. Its efficacy as a protection 
from lightning seems to be without ques- 
tion, and it is again rapidly coming into 
use. Experience seems to indicate that 
any pole-type lightning arrester for lines 
operated at 2,200 volts must be mounted 
in a wooden box. On a suburban distrib- 
uting system, where the lines are likely 
to be long and the business scattered, it 
is impracticable to attempt to install light- 
ning arresters one-half mile apart or less, 
as is ordinarily recommended: 

STREET LIGHTING. 

Suburban street lighting differs from 
city street lighting in the more extensive 
use of series incandescent lamps, which are 
well suited for lighting streets where the 
foliage prevents proper distribution of 
light from arc lamps and where smaller 
units are more satisfactory. These lamps, 
in candle-powers of twenty and upward, 
are mounted on brackets attached to the 
poles or suspended in the centre of the 
street like are lamps. Combinations of 
arc lamps in the business sections and 


series incandescent lamps in the resi- 


dence sections are also common, in ~ 
some cases both are and incandes- 
cent lamps being installed on the same 
circuits. From the point of view of 
distribution, the combination of street 
lighting with commercial lighting has both 
advantages and disadvantages. The public 
funds available for street lighting are usu- 
ally insufficient to pay for the proper 
number of lamps, consequently they are 
placed as far apart as possible in order 
to satisfy all the taxpayers. This applies 
to street incandescent lamps as well as to 
arc lamps; in fact, incandescent lamps are 
often selected by public authorities because 
they can thus light more miles of strects 
after a fashion with the same approp ™t 


tion of money. ‘This results in a rege 
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investment in overhead work, a great part 
of which is used exclusively for street- 
lighting circuits. This is sometimes ad- 
vantageous in that pioneer lines are for 
street lighting and can be erected without 
the opposition from property owners some- 
times aroused by pole lines for commercial 
lighting. On the other hand, street-light- 
ing circuits necessarily have to be run 
largely on the streets and there is a great 
temptation to distribute for commercial 
lighting from the streets instead of the 
alleys because any other course seems to 
result in a duplication of pole lines. The 


proper course to adopt in such cases de- , 


pends upon local conditions. If the char- 
acter of the neighborhood is such that 
opposition will develop, in the course of 
time, to the presence of overhead wires on 
the streets, the commercial distribution 
should be installed in the alleys, regard- 
less of the fact that more or less duplica- 
tion of lines results. If, on the other 
hand, the district is inhabited by a class 
of people who are not inclined to be fas- 
tidious about such things, such a course 
is not necessary and the system can be 
adopted that will result in a minimum 
investment in pole lines. 
UNDERGROUND CONSTRUCTION. __ 

The constant agitation against overhead 
wires in the cities has drawn the attention 
of suburban towns and villages to the mat- 
ter and has very often resulted in the 
passage of ordinances requiring wires to 
be placed underground in portions, if not 
all, of such towns and villages. It is a 
difficult matter, of course, to convince the 
citizens of these small towns that condi- 
tions are entirely different in the country 
from those in the city, and that the ex- 
pense of underground construction is only 
justified where the business is concen- 
trated. Suburban companies are fre- 
quently obliged, therefore, from motives 
of public policy, to do a certain amount of 
underground work. If situations of this 
kind are not properly anticipated and 
taken care of, the suburban company 
may find itself in the position of being 
forced to adopt a type of extremely 
poor. and cheap underground construc- 
tion in order to cover the most terri- 
tory with the least investment. This is 
poor policy, because, of all the different 
kinds of equipment that go to make up an 
electric lighting system, the part least sub- 
ject to depreciation is underground con- 
duit, which, if properly installed, will last 
for a great many years. 

In selecting the type of conduit for sub- 
urban work the character and probable 
future deveiopment of each part of the dis- 
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trict must be taken into consideration. For 
trunk lines under paved streets a durable 
type, such as vitrified-clay tile, laid in con- 
crete, with plenty of extra duct capacity 
and roomy and well-drained manholes, is 
cheapest in the end. For outlying dis- 
tricts, where the lines can be laid inside 
the curb in the parkways, under turf, a 
cheaper type of conduit can be used. For 
this purpose there are available various 
kinds of conduit, such as wood pump log, 
bituminized-fibre pipe and plain sewer 
pipe laid with cement around the joints. 
There seems to be a field, also, for ar- 
mored cable in outlying suburban dis- 
tricts. This cable is rubber-insulated and 
lead-encased, with an outer armor of steel 
tape covered with jute. It can be laid in 
the ground and protected with a plank, 
or even left unprotected. It can be had 
in lengths of 1,000 to 1,500 feet and forms 
an inexpensive type of construction well 
adapted for long primary runs into large 
estates, also for laterals and arc-lamp 
loops. For the runs in conduit, either 
rubber or paper-insulated lead-covered 
cable may be used. Paper-insulated cable 
is less expensive than rubber and is prob- 
ably more largely used at the present time. 
POLE-LINE RECORDS. 

In an overhead-distribution system the 
wires, poles and transformers are in plain 
sight and easily located. A simple system, 
which the organization is able to keep up to 
date, is better than a very complete system 
that has to be neglected now and then in 
the press of other work and is apt to be six 
months or a year behind. The essential 
features for commercial distribution are: 
First, a record of each transformer, show- 
ing, in addition to the data on the trans- 
former itself, its location, feeder from 
which it is supplied, and its connected 
load. If a three-wire secondary bus is sup- 
plied, the record should show how the con- 
nected load is divided between the two 
sides of the bus. The transformer record 
is usually kept in the form of a card in- 
dex. Second, a record of each feeder, 
showing route followed from station to 
centre of distribution, with its system of 
primary and secondary mains. This 
record is usually in the form of a map on 
which the size of wire and location of 
transformers, lightning arresters, fuses, 
and so forth, can be indicated. 

When the company is not large enough 
to afford a department of records, it is 
wise to make this work a part of the 
routine work of several employés, both to 
secure a check on the work and to insure 
its being carried on through the inevitable 
changes in the personne] of the organiza- 


tion. 
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Electrical Men Enjoy Planked 
Shad and Waffles. | 
Mr. Charles E. Trump, president of the 
Novelty Electric Company, of Philadel- 
phia, gave his annual planked-shad dinner 
to a number of New York friends on 
Wednesday of last week. The dinner was 
given at Washington Park, of which W. J. 
Thompson, the well-known electric rail- 
way man of New Jersey, is proprietor, 
and the menu was as follows: 
Planked Shad and Roe 
Relishes 


Cucumbers 
Radishes 


Bermuda Onions New Tomatoes 


VEGETABLES 


New Potatoes New Asparagus 


Green Peas 
Waffles 
Ice Cream and Strawberries 
Fruit Coffee 

Besides the host there were present: 
H. Durant Cheever, Captain W. L. Can- 
dee, George T. Manson, Charles W. Price, 
Colonel Ezra DeForest, W. H. Hodgins, 
all of New York city. A number of the 
party were taken over in Mr. Cheever’s 
fine Packard automobile the previous day, 
and all of them returned the same way 
on Wednesday evening after the dinner. 
The return trip evidently included a mas- 
cot, for there were no punctured tires; but 
a different story will have to be told re- 
specting the trip from New York over, 
as three tires were punctured, and on each 
occasion, to the great chagrin of the 
travelers, the accident occurred in the 
country wild, where only fresh and purl- 
ing spring water was obtainable to quench 
thirst. 

This was the sixteenth planked-shad 
occasion, and Mr. Trump has generously 
extended an invitation to the seventeenth, 
which was enthusiastically accepted by the 
entire party. 

— 0 
North Dakota Independent 
Telephone Association. 

At the annual meeting of the North 
Dakota ‘Independent Telephone Associa- 
tion a resolution was passed by which the 
members of the association present ex- 
pressed themselves in favor of having the 
toll lines of different companies connect 
on the switchboard in towns where there 
are only one local exchange and two toll 
companies, so that patrons of both com- 
panies can secure the benefit of either toll 
line. 

The following officers were elected for 
the ensuing year: president, L. A. Jacob- 
son, Hope; vice-president, C. I. Lane 
Kensal ; secretary-treasurer, John Car. 
mody, Hillsboro. | 
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POTENTIOMETER DESIGN. 


BY JOSEPH H. HART. 


There is no doubt in the mind of the 
physicist to-day that of all known meth- 
ods of measuring electromotive force the 
potentiometer method is by far the best. 
The high-resistance galvanometer or volt- 


Fic. 1.—SimPLeE Form oF POTENTIOMETER. 


meter is used now only when a potenti- 
ometer is unavailable, or for rough work. 
The reasons for this development are 
probably the design and arrangement of 
the instruments as much as the simplicity 
and accuracy of the method. No labora- 
tory is complete to-day without a large 
and accurate potentiometer. The same 
can be said of industrial laboratories and 
commercial projects where accuracy in 
electrical work is at all required. Prom- 
inent European physicists and engineers 
have for a number of years past made use 
of the potentiometer, not only in the ac- 
curate measurement of electromotive 
force, but also current, and it is a safe 
statement that this method is now recog- 
nized as the most accurate and satisfac- 
tory method for this measurement. In 
addition, it can be used to compare re- 
sistances, and offers an especially uscful 
method of comparing those which are too 


Fic. 2.—CoNNECTIONS FOR COMPARISON WITH 
STANDARD CELLS. 


low to be measured by the ordinary 
Wheatstone bridge. It has a very con- 
siderable range of usefulness, being ap- 
plicable to the determination of very 
small electromotive forces, such as are re- 
quired in the measurement of temperature 
by means of a thermo-couple. It is also 
used, in this development, in the measure- 
ment of resistance of platinum thermom- 
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eters, and the application in this field is 
increasing. A number of designs based 
on fundamentally different principles 
have been put on the market, and the user 
of such a device is often appalled by the 
complexity of the connections and a not 
too clear understanding of the theory. 
Under the circumstances it seems best to 
go more fully into the theory and develop- 
ments of the potentiometer method before 
considering the various developments pos- 
sible in this field. 

The potentiometer method of measur- 
ing electromotive force consists briefly in 


sending a variable amount of a constant ° 


current, by means of a shunt, through a 
sensitive galyanometer and through the 
unknown source whose electromotive force 
is to he determined in the opposite direc- 
tion to its own current, and varying the 
conditions until the two opposing cur- 
rents in the shunt are balanced as shown 
by the zero reading of the galvanometer. 
If the current has been kept constant 
through the main circuit and the balance 
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Fic. 3.—UsE oF CoILs WITH CONTACT POINTS. 


obtained in the shunt by shifting the 
points of contact of the shunt with the 
main circuit, the unknown electromotive 
force is equal and opposite to that in the 
shunt, since the currents are equal and 
opposite and the resistance the same, and 
the electromotive force at the points of 
contact of the main circuit and shunt is 
proportional to the resistance included 
between the shunt contacts in the main 
circuit by Ohm’s law. If a standard cell 
of known electromotive force is first bal- 
anced in the shunt and then the unknown 
electromotive force placed in the shunt, 
the resistances in the main circuit, in the 
two cases, included between the points of 
contact in the shunt are directly propor- 
tional to the electromotive forces used in 
the shunt in the two cases, provided the 
main current is constant, and thus, from 
the proportion, the unknown electromo- 
tive force can be readily determined in 
terms of the electromotive force of the 
standard cell. The advantages of the 
method consist, first, in the fact that the 
balancing is brought about by a null 
method, and therefore has a high degree 
of accuracy, and, second, in the fact that 
the measurement of electromotive force 
then depends upon the measurement of 
resistance, and this also can be done with 
a high degree of accuracy. 
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In the practical development of the 
method a high-resistance wire is included 
in the main circuit and stretched over the 
scale, as in an ordinary slide wire bridge, 
and the current is taken off in the shunt 
by means of sliding contacts. The re- 
sistance in the main circuit included be- 
tween the shunt contacts is proportional 


Fic. 4.—BALANCING WITH POTENTIOMETER. 


to the distance on the scale between the 
shunt contacts, provided the wire is of 
uniform diameter and has a constant co- 
efficient of conductivity. In the first and 
simplest form the potentiometer may be 
represented in the diagram in Fig. 1, and 
points M and M’ are sliding contacts and 
are moved along the wire AB until a bal- 
ance is obtained on the galvanometer G. 
No provision has been made for inserting 
standard cells, but this can be readily ac- 
complished, as shown in Fig. 2, and a 
comparison made. The chief objection to 
this method is that the points M and M’ 
must be moved for the different electro- 
motive forces of the unknown and stand- 
ard sources. In addition, the wire AB is 
too long and clumsy to operate, except in 
a few of the simpler low-range instru- 
ments. This latter difficulty is obviated 


Fic, 5.—SIMPLIFIED FoRM OF BALANCE. 


by using coils with contact points between 
them, as shown in Fig. 3, in place of the 
resistance AB. The objection which holds 
owing to the change in contacts M and M’ 
for reading unknown and standard elec- 
tromotive forces can be obviated and 1s 
generally accomplished by taking the bal- 
ancing points for the standard at some 
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other point along AB, as shown in Fig. 4. 
This presents a possibility of error, owing 
to the two different resistances employed, 
and the design sometimes takes a form 
shown in Fig. 5. 

Having now become familiar with the 
general designs in potentiometer theory, 
we come to special applications for con- 
venience and accuracy. The main re- 
quirements in this theory are that the 
current shall be kept constant throughout 
the main circuit between points of contact, 
and M and M’ be moved easily over a 
wide range. The resistances in this main 
circuit must be high in order to avoid 
effects due to the shunt. In practice a 
very large number of accurate resistance 
coils must be inserted in the circuit and 
the slide contacts made over a wide range, 
and this is difficult to accomplish with 
ease of manipulation and construction. 
The type shown in Fig. 6 represents the 
general type of potentiometer as manu- 
factured by European makers. The coils 
are arranged with contacts in a series of 
semicircles and rotation of the switches 
at the points M”, M” and M”” throws 
the resistance at choice between or out- 
side of the points M and M’ without vary- 
ing the total resistance in the circuit. 

Another method of attacking the prob- 
lem in practice is shown in Fig. 7. The 
current in the main circuit is shunted 
through another resistance with coils ar- 
ranged to subdivide this resistance and 
the contact points occur as shown by 
arrow heads. The theory in this device 1s 
much more complicated, owing to the ad- 
dition of the shunts, but the resistances 
can be constructed and the contacts sv 
marked that the resistance between the 
points M and M’ can be read off directly. 

These two figures represent diagramat- 
ically the two most prominent and accu- 
rate types of potentiometers on the market 
to-day. The first is more common in 
European practice and is distinctly the 
more simple to understand and the easier 
to operate. The resistance coils in M”, 
M” and M”” are nine in number and 
alike in each series, representing possibly 
100, ten and one-ohm coils. The num- 
ber of resistance coils which must be ac- 
curately calibrated in this method is much 
greater than in the second. The large 
number of slide contacts in the second, 
however, made the construction a matter 
of considerable more difficulty. The Eu- 
topean type does not permit of the best 
method in’ the applying of standard cells, 
and no permanent points for this purpose 
can be arranged on the potentiometer wire 
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proper, on account of the varying resist- 
ance between the points L and K. St 
further introduces a large number of con- 
tacts directly into the potentiometer cir- 
cuit, which may bring about serious errors 
in this construction, which requires great 
care. In the other type there are fully 
as many slide contacts, but these enter in 
the shunt connection, and allowable vari- 
ations in the resistance of these do not, 
from a theoretical consideration, affect 
the result within the limits of measure- 
ment. 

However, owing to the difficulty of un- 
derstanding the operation and theory of 
this latter type, the European instrument 
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Fic, 6.—GENERAL TYPE OF POTENTIOMETER AS 
MADE BY EUROPEAN MANUFACTURERS. 


is more popular and more satisfactory for 
ordinary work. In physical laboratories 
and special standardizing establishments 
the latter type is superior. The accuracy 
which can be obtained, however, in a mod- 
ern instrument of the European type, 
known technically as the Wolff potentiom- 
eter, is quite sufficient for all reasonable 
purposes even in such establishments, and 
is in much more general use. This de- 
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Fic. 7.—ANOTHER METHOD oF MAKING 
A BALANCE, 


velopment in temperature measurements 
based upon electrical phenomena is but at 
its inception, and the utilization of this 
instrument in many power plants and 
manufacturing establishments is becom- 
ing more general for calibrating and veri- 
fying instruments. It goes without say- 
ing that in commercial work, as well as 
work of a technical or industrial charac- 
ter, its utilization is unsurpassed by any 
other instrument for measuring in this 
field. Current and resistance can be meas- 
ured readily by the utilization of Ohm’s 
law, and the instrument offers a most sat- 
isfactory method for accurate determina- 
tions in all electrical measurements. 
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German Street Railway 
Statistics. 

Statistics aealing with the street rail- 
ways of Germany for the year ended 
March 31, 1907, have been compiled and 
issued recently by the German Ministry 
of Public Works. The number of systems 
was 235, this being an increase of ten. 
The total length of all the lines was 
2,332.3 miles, an increase of 132.5 miles 
during the year, which is equivalent to 
6.05 per cent. The number of cars in use 
in Prussia was 11,918, which represent 
seating and standing room for 390,630 
passengers. In the rest of Germany there 
were 5,152 cars in use, with seating and 
standing room for 160,427 passengers. 
Thirty-two and one-half per cent of the 
lines in Prussia have a gauge of four feet 
eight and one-half inches, and 61.1 have 
a gauge of three feet three inches. 
The gauge of the remaining roads 
is less than the latter. In other parts of 
Germany but 10.3 per cent of the roads 
have a gauge of four feet eight and one- 
half inches, and 64.7 per cent of three 
fect three inches. The percentage of the 
roads having a gauge narrower than the 
latter is twenty-five. There are seventeen 
street railways still operated wholly, or in 
part, by steam locomotives; twenty-seven 
by horses and eight by cable. 

a ee 
The Society for the Promotion 
of Engineering Education. 

The sixteenth annual convention of the 
Society for the Promotion of Engineering 
Education will be held at Detroit, Mich., 
June 24 to 27. This will be a joint meet- 
ing with the American Society of Me- 
chanical Engineers. An excellent pro- 
gramme has been arranged and a number 
of special features have been planned to 
celebrate the fifteenth anniversary of the 
founding of the society. Further informa- 
tion can be obtained by addressing the sec- 
retary, Professor Arthur L. Williston, 
Pratt Institute, Brooklyn, N. Y. | 

— 0 


Annual Meeting of the New 
York Electrical Soclety. 

The annual meeting for the election of 
officers of the New York Electrical So- 
ciety will be held at the Hotel Astor, 
Broadway and Forty-fourth street, New 
York city, on Wednesday, June 17, at 
8 P. M. 

After the election Fred A. Muschen- 
heim will deliver an address entitled “The 
Use of Electricity in the Modern Hotel.” 
This will be illustrated by lantern slides. 
After the address there will be an inspec- 
tion of the electrical equipment of the 
hotel and also of the lighting effects in 
the roof garden. 
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THE CHEMICAL EDUCATION OF THE 
' ENGINEER.’ 


BY WILLIAM H. ELLIS. 


The academic education of the civil 

engineer is a thing of yesterday; or, 
rather, it is a thing of to-day. Yesterday 
it was not. I use the word “civil” in its 
original sense. Balbus was, without doubt, 
a military engineer. The great roads of 
antiquity were built by soldiers. In the 
Motherland, yours and mine, there were no 
roads till the Roman legions made them. 
On this continent the canoe and the blazed 
trail were sufficient till Braddock’s three 
hundred axemen hewed their way through 
the forest from the sea to Fort Duquesne, 
and our Governor Simcoe connected Lake 
Ontario with the lake that bears his name 
by the military road which, in imitation 
of the old Roman Watling street, he 
called, as we call it still—Yonge street. 
- But steam changed all this. With steam 
came railways; and with railways came 
the civil and the mechanical engineer, and 
to them has been added, in our own day, 
the electrical engineer. At first the civil 
and the mechanical engineer learned their 
trade, like everybody else in those days, by 
apprenticeship. They learned to play the 
fiddle by playing the fiddle, without any 
lectures on the physical and the physio- 
logical bases of harmony or any exercises 
. “zur Fingerfertigkeit.” And grand mu- 
sicians they were, those old masters who 
wrote their opera on staves of iron ruled 
across two continents; whose treble was 
the shriek of the locomotive, and whose 
bass was the roar of the blast furnace, 
whose choruses were sung by the toilers of 
the nations, and whose libretto was the 
record of the world’s progress. 

It is a truism that genius often gains its 
end by bursting barriers and breaking 
rules. But for all that we have come to 
think that education will not hinder the 
genius and will surely help the engineer. 

It is noteworthy that France, where one 
word stands for both genius and engineer- 
ing, led the way in this matter. Engineer- 
ing education dates from the foundation 
of the Ecole des Ponts et Chausées. Ger- 
many followed; then America, like one 
born out of due time, but now become the 
greatest of the Apostles. Nay, at last, 
even my countrymen, clothed as they are 
with a contempt for theory which throws 
off the undulations of the intellectual ether 
more completely than polished nickel, 
backed by a conservatism more imper- 
meable than infusorial earth, even Eng- 
lishmen are giving signs of viscosity; and 


1 Read at the Chicago meeting of the American Chem- 


ical Society. 
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Rgitish public opinion is flowing forward 
with a motion like that of a glacier, slow, 
indeed, but sure and irresistible. 

We agree, then, that the engineer shall 
he educated. But shall chemistry form 
one of the subjects of his education? As- 
suredly, yes. For what is an engineer? 
He is a man who devises and supervises 
the construction and use of engines—con- 
trivances—that is, for yoking the forces of 
nature to the service of man; and what 
are chemistry and physics but the ordered 
and methodical study of these forces and 
of their action on the materials of which 
machines are constructed and upon which 
they work? 

I am speaking to-day as a chemist to 
chemists, and it is safe to say that we are 
all pretty well agreed as to the kind of 
teaching that is best for the professional 
chemist, whether his career is to be tech- 
nical or academic. 

So, too, there are certain sufficiently ob- 
vious considerations which would guide 
us in shaping a chemical course for a 
mining engineer. Chemistry is chemistry 
even if you call it metallurgy and assay- 
ing; and those of us who have helped to 
frame a curriculum in chemical engineer- 
ing know that the great problem is to 
keep the engineering twin from smother- 
ing his chemical brother. 

About all this a great deal has been 
written and a great deal has been said, 
and we are, I think, most of us, so far, in 
substantial agreement. 

But what about the chemical education 
of the civil and mechanical engineer? We 
may at once admit that chemical problems 
form but a small proportion of those 
which confront him. It is true that the 
combustion of fuel, the incrustation of 
boilers and the rusting of metals, the 
preservation of timber, the setting of ce- 
ment, the action of explosives, all involve 
questions of chemistry, and their consid- 
eration forms part of the daily work of 
the engineer. But in many such cases he 
can accept the results of previous investi- 
gations without troubling himself about 
the way they were obtained, and in others 
he can call in the chemist to his aid. The 
engineer is not a chemist, and for him 
chemistry must be reckoned as one of his 
“culture subjects.” It is exactly here that 
the difficulty of the teacher begins. He 
is called upon to teach chemistry to boys 
who are not going to be chemists, who 
have no wish to become chemists and who 
ought not to be encouraged to think that 
they are being made chemists. 

On the one hand, he must make his sub- 
ject sufficiently interesting to attract to it 
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a due share of that energy upon which 
there are so many other and, in the stu- 
dent’s judgment, more pressing calls; and, 
on the other hand, he must not lead the 


student to suppose that, after attending a 


few lectures and performing a few labora- 
tory experiments, he will be able to pose 
as a chemical expert. 

This is a real difficulty; and it is all the 
greater because chemistry is looked upon 
by the public as a utilitarian subject—a 
study which is supposed to have, as of 
course it has, a practical bearing upon 
daily life. 

One of my teachers used to illustrate to 
his class the value of the study of min- 
eralogy by saying-to them: “Suppose a 
farmer brought you a bit of hard yellow 
mineral and said to you: ‘Sir, what is 
this? You have attended a course of lec- 
tures on mineralogy, can you tell me if it 
is any good? It occurs in great abundance 
on my farm. Is it gold or what is it?” 
And he went on to show how, with the aid 
of a watch glass, the student could dis- 
sipate the golden dreams of the credulous 
husbandman. 

One of my colleagues, who as a gradu- 
ate of Oxford, somewhat grudgingly ad- 
mitted that it was desirable, in a new 


country such as Canada, that a young 


man should learn chemistry, because he 
might through its aid discover a silver 
mine. 

The notion that chemistry is a study 
which has a high value as a mental train- 
ing, as a means of broadening and deepen- 
ing the mental outlook—in a word, as 
a means of culture on a par with mathe 
matics and languages and history—is still 
very far from the point of view of the 
man in the street. 

Now, the undergraduate is the son of 
the man in the street; and he brings to 
college his father’s point of view, his 
father’s prejudices and his father’s limita- 
tions—together with a cocksurety that 18 
all his own. 

Our first task, then, is to give the young 
engineer the chemist’s point of view. Our 
point of view is ever changing, and our 
view of truth changes with it and is always 
incomplete. It is the tangent to the curve 
that represents the evolution of our knowl- 
edge of the truth, and it coincides with 
that curve only at that infinitesimal inter- 
val of time that we call now. As we look 
into the future it diverges more and more 
widely from the truth, and we can only 
keep in the true path by continually shift- 
ing our viewpoint and continually chang- 
ing our views. This is the first thing W° 
should teach our students. But our pres- 
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ent view of the truth, though certainly in- 

complete, is not necessurily false. If our 
data are reliable, if our measurements are 
accurate, if our calculations are correct, it 
does really represent the facts as we now 
know them. It is real knowledge. It will 
become out of date with the lapse of time, 
but it will not be contradicted ; it will not 
be exploded. This is the next thing to be 
taught. The recognition of these two car- 
dinal principles constitutes the scientific 
habit of mind. This is essentially the dif- 
ference between the mental] attitude of the 
man of science and that of the man in the 
street. Our first duty is to impress this 
way of looking at things on the plastic 
minds of our pupils, not by precept only, 
but by example, by illustration, by re- 
iteration till it becomes a part of their 
- nature. 

But it is not enough to give a boy the 
chemist’s point of view. We must also 
try, as far as time and opportunity allow, 
to make him see the things the chemist 
sees. We must get him to look beneath 
the surface of the forms of matter that 
surround him and discern, at least in some 
dim way, the throbbings of the living 
forces within them and around them. 

And here let us beware of serving up 
knowledge in individual platters. Do not 
let the student get into his head that there 
is one chemistry of the metals and another 
of the non-metals, or that organic chem- 
istry and inorganic chemistry have any 
real existence except as guide cards in a 
catalogue. 

The student’s time is so short and so 
crowded with other studies that only a few 
types can be chosen. But let those types 
be selected so as to cover, as far as may be, 
the whole field; let them be as typical as 
possible, and make the student understand 
that they are types. Thanks to the great 
Russian Pilot, this is an easy task now in 
comparison with what it used to be in the 
days when some of us launched our bark 
on the yet uncharted sea. 

Above all things, let us see to it that the 
student never for one moment flatters him- 
self with the notion that what we require 
him to know is all there is of chemistry 
that is worth knowing! Let us make it 
abundantly clear to him that we are only 
teaching him to read the language of 
chemistry and that the selections we set 
before him are only exercises in transla- 
tion—not a corpus poetarum. 

When I speak of teaching the student to 
read the language of chemistry, I am using 
no empty metaphor. This is the kernel of 
the whole matter. What we have to do is 
Just this—to teach him to read chemistry ; 
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to interpret chemical phrases; to give'him 
clear notions as to the meaning of the con- 
ventions by which the chemist expresses 
his ideas. 

This, as I have said before, is mental 
training of a high order. But it is more 
than that. The utilitarian side of the 
question must not be overlooked any more 
than the cultural aspect. The time will 
come, sooner or later, when the engineer 
will want to find out what is known about 
the chemistry of some subject in which he 
is interested. Very likely his need will be 
urgent; it is certain his time will be scant. 
If he has had the education I speak of, he 
will know where to look for information ; 
and he can use it when he finds it. If he 
meets a phrase he can not construe, he will 
know how to use his dictionary. A state- 
ment couched in chemical language, or 
symbols, will not make him shut the book 
like a nineteenth-century chemist con- 
fronted with a sign of integration. 

Nothing will arouse and retain the stu- 
dent’s interest so effectually as frequent 
references to those points of contact be- 
tween theory and practice, where the ab- 
stractions we are trying to teach him be- 
come concrete in the problems he will have 
to face. : 

And here let me say what I have hinted 
before, that it is a mistake, I am sure, to 
keep organic chemistry a sealed book to 
the engineer. If we consider the various 
applications of chemistry to daily life and 
to industry, it is surprising to note how 
many of them are concerned with the 


chemistry of the carbon compounds. Fuel, | 


explosives, sanitation, the decay and pres- 
ervation of timber, pigments, oils, paper, 
textile industry, fermentation, the prep- 
aration and preservation of food, all have 
to do with organic chemistry. Let any 
one read a list of patents, or the classifica- 
tion of abstracts in the Journal of the 
Society of Chemical Industry, and this 
will be made abundantly clear. 

It may be objected that in the time at 
his disposal the student can only acquire a 
smattering of this great subject, and that 
such a smattering is worse than useless. I 
readily grant the first contention, but I 
emphatically deny the second. If by the 
abusive term “smattering” we mean a 
little knowledge, then that smattering is 
dangerous only when it carries with it un- 
consciousness of its own littleness, and I 
hope I have made myself sufficiently clear 
as te the importance of keeping always 
before the student his own limitations. 

The cure for superficiality, that bugbear 
of the pedant, is not to blindfold the eyes, 
but to train the eyesight, and the student 
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whose mental vision is thus sharpened will 
not only be able to see clearly the things 
that lie before him and about him on the 
threshold of our science, but he it is who 
will most readily discern the vastness and 
the richness of the territory at whose 
frontier he stands; and he who will most 
humbly and most surely walk in any of its 
paths along which his business or his 
pleasure calls him. 
— .—0 a 
New Use for Silicon. 

Vice-Consul W. Washington Brunswick, 
of Barmen, Germany, in a recent consular 
report, states that considerable develop- 
ment has taken place in Germany in the 
use of silicon cọpper for the augmenta- 
tion of the hardness and firmness of 
bronzes. A ‘recent use of silicon to ob- 
tain a pure copper casting and copper 
alligation was successful. The foundry 
trade has always experienced difficulty in 
making copper castings, due to the forma- 
tion of oxides in the melt. As a redue- 
tion agent, phosphor is generally used, but 
late experiments by English experts proved 
that additions with silicon copper are 
better. They clean more effectively, 
harden and tighten better the copper 
structure and its alloys. The reason for 
this is that the unification of copper sili- 
con has a higher heat effect than copper 
alone, and silicon impairs the oxidization. 
Although ignition follows very easily when 
silicon copper is added to silicon, there 
is, however, no danger of explosion. The 
addition is given with one and one-half 
to 100 pounds copper. The copper thus 
treated ig particularly recommended for 
electrical conductors. It is more easily 
drawn to wire than copper combined with 
phosphor. The wires are better for tele- 
graphic and telephonic purposes, because 
they do not corrode and possess a maxi- 
mum conductive power,. and, owing to 
minimum thickness, are lighter. 

— 0M 
Rate Change for Edison Elec- 
tric HHuminating Company, 
of Boston. 

The Massachusetts Gas Commission 
has recommended that on and after July 
1, 1908, the Edison Electric Illuminating 
Company, of Boston, Mass., reduce the 
price for electricity for any use to a uni- 
form price not to exceed twelve cents per 
kilowatt-hour; and that on or before Oc- 
tober 1, 1909, this uniform price shall be 
further reduced as may be approved by 
the commission, unless the company shows 
good cause why such further reduction 
should not be made. 
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American Society of Mechan- 
| ical Engineers. 


The spring meeting of the American 
Society of Mechanical Engineers will be 
held in Detroit, Mich., “June 23 to 26. 
Headquarters will be established at the 
Hotel Cadillac, while the professional ses- 
sions will be held in the convention hall 
of the hotel. By mutual arrangement the 
following socicties will hold their conven- 
tions simultaneously with the Mechanical 
Engineers: Society for the Promotion of 
Engineering Education, Society of Auto- 
mobile Engineers, and the Society of Gas 
Engine Manufacturers. 

The opening session of the convention 
will be held Tuesday evening, June 23, at 
9 o'clock, when the society will be wel- 
comed to Detroit, the response being made 
by President M. L. Holman. A social 
reunion and formal reception will follow 
the addresses. | 

A business meeting will be held Wednes- 
day morning, June 24, at 9.30. Follow- 
ing this there will be a symposium on 
machinery for hoisting and conveying 
materials, during which the following 
topics will be discussed: “Hoisting and 
Conveying Machinery,” G. E. Titcomb ; 
“Continuous Conveying of Materials,” S. 
B. Peck; “The Belt Conveyer,” C. K. 
Baldwin; “Conveying Machinery in a Ce- 
ment Plant,” C. J. Tomlinson, and “Belt 
Convevers,” E. J. Haddock. 

Wednesday afternoon a session will be 
held at 2 o’clock to continue the above 
discussion, and the following papers will 
be presented: “The Thermal Properties 
of Superheated Steam,” by R. C. H. 
Heck; “A Rational Method of Checking 
Conical Pistons for Stress,” by G. H. 
Shepard, and “A Journal-Friction Meas- 
uring Machine,” by Henry Hess. 

Wednesday evening there will be a lec- 
ture, at 8.30, by Professor J. A. Brashear, 
of Allegheny, Pa., on “Contributions of 
Photography to Our Knowledge of Stellar 
Evolution.” 

Thursday morning, June 25, the so- 
ciety will be tendered a trip by steamer 
to the shipyard of the Great Lakes En- 
gineering Works, at Ecorse, to witness the 
launching of the William B. Meacham, 
and to see the sinking into place of the 
fourth section of the Detroit tunnel. The 
steamer will start at 10 a. M., and return 
in time for lunch. 

Thursday afternoon a session will be 
held at 2.30 and the following papers will 
be presented: “Surge Tanks in Water 
Power Plants.” by R. D. Johnson; “Some 
Pitot Tube Studies,” by W. B. Gregory 
and E. W. Schoder; “Comparison of 
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Screw-Thread Standards,’ by Amasa 
Trowbridge, and “Identification of Power- 
House Piping by. Colors,” by W. H. Bryan. 

Simultaneously with the last-mentioned 
session, another will be held at which the 
following papers will be presented : “The 
By-Product Coke Oven,” by W. H. Blau- 
velt; “Power Plant Operation on Producer 
Gas,” by G. M. S. Tait; “Horse-Power, 
Friction Losses and Efficiencies of Gas 
and Oil Engines,” by L. S. Marks, and 
“A Simple Method of Cleaning Gas Con- 
duits,” by W. D. Mount. 
= Thursday evening a reception will be 
held at the Hotel Cadillac at 9 o'clock. 
This will be the distinctively social fea- 
ture of the meeting. 

Friday morning, June 26, the fifth 
session will be held to hear and discuss 
the following papers: “Economy Tests 
of High-Speed Engines,” by F. W. Dean 
and A. C. Wood; “Air Leakage in Steam 
Condensers,” by T. C. McBride, and 
“Clutches,” by Henry Souther. 

An afternoon and evening sail on the 
Detroit River will take place on Friday 
afternoon. The steamer Britannia will 
leave Detroit at 3 P. M., sail around Belle 
Isle and down the river to the head of 
Lake Erie and return to Bois Blanc Island 
for supper, returning afterward to De- 
troit. 

Arrangements have been made to at- 
tach special sleeping cars to a number of 
trains from New York and Chicago. 
More detailed information can be obtained 
by writing the secretary, Calvin W. Rice, 
29 West Thirty-ninth street, New York 
city. 

—_—_<-@——__—_ 
BOOK REVIEWS. 


“Principles of Direct-Current Electrical 
Engineering.” James R. Parr. New York. 
The Macmillan Company. Cloth. 552 pages. 
Illustrated. 6 by 9 inches. Furnished by 
the ELrecrricAL Review for $3.25. 


This text-book on electrical engineering 
has been prepared for the students of 
Hariot-Watt College, Edinburgh, Scot- 
land, to fill the specific needs of the lec- 
turer on this subject. It assumes some 
knowledge of fundamental electrical prin- 
ciples, but reviews briefly this subject as 
well as the magnetization of iron. The 
latter subject is then extended to cover 
those magnetic properties of iron which 
are of importance in the construction of 
electrical apparatus. Following this, vari- 
ous types of electrical-measuring instru- 
ments are described, including laboratory 
as well as commercial types. Storage’ bat- 
teries, incandescent and arc-lamp lighting 
are concisely treated, and the distribution 
of electrical energy by overhead and un- 
derground conductors is explained. Fol- 
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lowing this, the dynamo is taken up, its 
principles dwelt upon and methods of 
construction shown: Methods of design- 
ing and testing are discussed at some 
length. The use of colored charts in this 
part of the book facilitates considerably 
the following out of the wiring diagrams. 
Parallel working of generators and the 
use of boosters and other special types of 
machines are explained as well as the con- 
struction and use of auxiliary apparatus, 
such as starters and controllers. The final 
chapter of the book deals with the control 
of electricity, by which is meant the 
switchboard equipment and other related 
apparatus. Throughout the book numer- 
ous problems are introduced to emphasize 
the principles explained. The arrange- 
ment of the work is a little different from 
that usually adopted in such books, but 
the sequence is always logical. 

“The Theory, Design and Construction of 
Induction Coils.” H. Armagnat. Translated 
by O. A. Kenyon. New York. McGraw Pub- 
lishing Company. Cloth. 216 pages. Illustrated. 
515 by 814 inches. Furnished by the ELECTRICAL 
REVIEW tor ®2. 

Induction coils, until recently, found 
their only application in medicine, and 
have generally been looked upon as inter- 
esting scientific devices having but little 
practical value in engineering work. In 
recent years, however, the induction coil 
has taken on a new significance. It has 
become exceedingly important, due to the 
development of the internal combustion 
engine and in the fields of wireless teleg- 
raphy and telephony, and besides has 
become invaluable as an adjunct in the 
use of X-rays. For these reasons consid- 
erable attention has been paid to the best 
methods of construction of the coil itself 
and accessory devices. In this book the 
author gives an excellent and thorough 
study of the theory of the coil and the 
theory of interrupters of various types, 
and goes into considerable detail of the 
best methods of construction. He very 
properly devotes considerable space to the 
consideration of the i1 terrupter, a8 this 1s 
as important to the induction coil as is 
the commutator to the direct-current dy- 
namo. Special forms of coil, such as the 
Tesla transformer, are described, and 
the various uses of induction coils are 
also discussed. The translation has been 
faithfully done, thus giving the English 
reader an excellent and thoroughly reli- 
able work on this device. The concluding 
chapter is a bibliography of the subject, 
in each case the general character of the 
article being indicated 
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PERFORMANCE OF THE STORAGE 
BATTERY AND ITS RELATION 
TO THE POWER PLANT. 


W. B. GUMP. 


In many continuous-current systems, 


' and especially in railway work, the fluc- 


tuations of the load demand some auxil- 
iaty which will aid in carrying heavy 
loads, and in doing so prevent a violent 
drop in voltage. This is accomplished 
by means of a storage battery, which dur- 
ing light loads may be charged, and 
during the demands of heavy loads is 
capable of giving out energy to the sys- 
tem. A battery may do this through con- 
tinuous periods of several hours respect- 
ively, or may intermittently charge and 
discharge, according to the load in ques- 
tion. 

A storage battery in connection with an 
electric plant is analogous to a reservoir 
used In a pumping system, this reservoir 
acting as a medium for storage. During 
light demands the water is being accumu- 
lated in the reservoir, and when an 
increased supply is needed the surplus 
water which has been stored is drawn up- 
on. By this method the capacity of the 
pumps need be only equal to the average 
demand. Furthermore, there is far less 
strain imposed upon the pumps due to 
sudden fluctuations which could not be 
prevented without a storage system. Sim- 
larly a storage battery will accumulate 
energy during loads which are below the 
average, and discharge into the system 
when abnormal current is required, thus 
relieving the generators and smoothing 
out the load curve. | 

The ability of a storage battery to give 
out a large current for short periods has 
made its place important in railway in- 
stallations. The main disadvantages of 
the storage battery are its high first cost, 
its care and its maintenance. It can be 
readily shown, however, that these disad- 
vantages may in many cases be eclipsed 
by the material increase in annual profits 
due to its installation. It is safe to say 
that a storage battery is ‘a useful, if not a 
necessary, adjunct to almost every railway 
system. Storage batteries are also used 
iN connection with isolated plants, par- 
ticularly for lighting. In such cases it 
18 usual to charge the battery during the 


day, and allow it to energize the lighting 


circuit at night, when the engine and 
generator may be shut down. 
PERFORMANCE OF STORAGE CELLS. 
A storage cell is made up of a metallic 
couple—which may be called the “ele- 
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ment”—immersed in an electrolyte. Up 
to the present time lead has been found 
to possess the most advantageous qualities 
for the element, the electrolyte being 
dilute sulphuric acid. In the formation 
of the negative plates it is the practice of 
manufacturers to apply the active mate- 
rial mechanically; that is, to “paste” the 
plates instead of forming them by means 
of a long series of charges and reversals, 
respectively. The latter process is known 
as the “Planté? formation, and the 
“pasted” process as “Faure,” after names 
of the early inventors. It has been found 
by experience that the positive plates are 
usually most satisfactory when formed by 
the Planté process, i 

On charging a battery the active ma- 
terial on the positive plates is converted 
to lead peroxide (PbO,) and the nega- 
tive plates to sponge lead (Pb). 

On discharge, the reverse action fol- 
lows, both sets of plates being partially 
changed to lead sulphate (PbSO,), the 
electrolyte becoming dilute, and the dens- 
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Fic, 1.—CHARACTERISTIC STORAGE BATTERY 
CHARGE AND DISCHARGE CURVER. 


ity therefore decreasing. The general 
equation of the reaction is: 


PbO, + Pb + 2H,S0, = 
2PbS0, + 2H,0 


E TETEE Charge 

The end of charge is best observed by 
noting the density of the clectrolyte, 
which reaches its maximum after a certain 
period and remains constant. 

At the beginning of charge the poten- 
tial of a cell is about two volts. The volt- 
age rapidly increases (as shown in Fig. 
1) and holds practically a constant value 
nearly to the end of charge, when it again 
increases. On discharge the opposite 
phenomenon takes place. The duration 
of charging is reckoned on a basis of 
eight hours, as charging in less time is 
not advisable, and is liable to injure the 
plates. Vehicle batteries are charged in 
four hours, and often in less time. Such 
procedure, however, is at the sacrifice of 
the life of the battery. 

The capacity of a cell is measured in 


ampere-hours. The capacity is found to 
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decrease as the rate of discharge increases ; 
for example, a battery rated at fifty am- 
peres for eight hours, or 400 ampere- 
hours, may be tabulated as follows: 


Per 

Cent. 

Discharging 8 hours at 50 amp. capacity, 100.0 
< 5 ce goo = a 87.5 

ac 8 ae t 100 e¢ a6 75.0 

te 1 66 tt 900 tc t 50.0 


A storage battery to be used for railway 
service is generally based upon the rate 
of discharge for one hour. When unusually 
heavy fluctuations are to be met a twenty- 
minute rate is sometimes specified. This 
rate will equal twice that of the one-hour 
discharge, which in the above case is equal 
to 2 X 200 = 400 amperes; 400 X 1/3 
133.33 _ 

S 
33 1/3 per cent of the eight-hour capac- 
ity. 

Experience shows that a battery should 
not be discharged below about 1.8 volts 
per cell, as discharging below this will 
cause “sulphating,” which rapidly disin- 
tegrates the plates. It therefore follows 
that a battery should never be allowed to 
stand when in a discharged condition, as 
a further discharge is liable to occur 
either by means of its coming directly in 
contact with apparatus to which it is at- 
tached or through leakage. Lead sul- 
phate when present may be readily de- 
tected by its white color. It offers a high 
resistance to the passage of an electric 
current and becomes practically an insu- 
lator. In consequence of this condition 
it becomes difficult and often impossible 
to recharge a battery which has become 
“sulphated.” | 

END CELLS AND THEIR USE. 


== 133.33 ampere-hours, or 


On account of the variation in voltage 
between the beginning and the end of 
charge, as well as the beginning and end 
of discharge, it becomes necessary to em- 
ploy some means of maintaining a con- 
stant voltage. This is done most simply 
by cutting in or out cells connected to 
the main battery. These are commonly 
known as “end cells.” In some instances 
counter-electromotive-force cells are used. 
These are connected in series with the 
main battery, and “buck” the voltage of 
the main battery. The latter method is 
little used, however, and will not be dis- 
cussed. 

In Fig. 2 is shown the simplest ar- 
rangement for charging. Suppose that 
the battery is connected either to a light- 
ing circuit which is energized during the 
day, or directly to a generator used for 
the purpose of charging. At the begin- 
ning of charge the voltage per cell will be 
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two volts. If the voltage across the mains 
110 
2 
As the counter-electromotive-force in- 
creases (that is, the voltage per cell), the 
end cells must be gradually cut out, until 
finally at the end of charge there will be 
110 
2.6 
This assumes, of course, that the voltage 
vf the generator also may be varied. On 
discharge, the end cells are gradually cut 
in until finally all of the cells are on the 
line. It will be seen that the length of 
time of charging the end cells varies with 
each cell, from a small amount on the last 


is 110, then there will be = 55 cells. 


= 42 cells in circuit. 
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Fic. 2.—SIMPLE ARRANGEMENT FOR CoN- 
NECTING Up BATTERY AND END CELLS. 


cell to the maximum length of time on 
the cell next to the line battery. On dis- 
charge, the same length of time for cach 
corresponding end cell is followed, the 
cells gradually tapering off, to the last 
end cell, which discharges only for a short 
period. Theoretically the line would taper 
off to zero if an absolutely constant volt- 
age were maintained. ‘This condition, 
however, can not be met in practice. 

It is sometimes necessary to charge a 
battery without allowing the lights to be 
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Fio. 3.— ARRANGEMENT FOR CHARGING BAT- 
TERY WHILE SUPPLYING CURRENT. 


cut off. An arrangement of this kind is 
shown in Fig. 3, in which S, is an end- 
cell switch on the generator side, and S, 
is in series with the lighting circuit, the 
two end-cell switches being in parallel. 
In this svstem the generator must be large 
enough to supply both the charging cur- 
rent and the current for lighting, the cir- 
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cuit for the latter being in parallel with 
the battery. It should be observed that 
the end cells will have to be twice the 
capacity of the cells in the main battery, 
for the reason that at the beginning of 
charges the current through the end cells 
will be equal to the battery current plus 
the current for lighting service, since S, 
will be in the position shown, while S, 
will have the end cells cut out. 

A method of charging in parallel and 
discharging in series is shown in Fig. 4. 
In this system there is considerable loss 
due to resistance while charging, but the 
method is often convenient, and is very 
simple. It is advisable to have an am- 
meter for each side, so that the current 
may be kept the same, and thus charge 
both sides alike. 

FLOATING AND BOOSTER SYSTEMS. 

The simplest case in which a storage 
battery can be used as a medium for reg- 
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the battery to full capacity, and to give 
it an overcharge occasionally. This will 
prevent sulphating, which would other- 
wise occur. 

Where a constant voltage is required on 
systems with widely fluctuating loads it 
is not possible to use end-cell switches. 
For such cases some form of differential 
booster is employed. There are many 
forms of such boosters, but they all oper- 
ate in much the same manner. Among 
the most common is that of J. B. Entz, 
shown in Fig. 6. The object of this sys- 
tem is to maintain a constant load on 
the generator, forcing the battery to take 
all of the load above that of the gener- 
ator. ‘There are three coils on the booster 
field. The coil S, is in series with the 
generator lead, S, is in the main line, 
and receives current from both the gen- 
erator and the battery, when the latter is 
discharging. The shunt field f is con- 
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FIG. 4.—ARRANGEMENT OF CIRCUITS FOR CHARGING IN PARALLEL AND DISCHARGING 
IN SERIES. 


ulation is that represented in Fig. 5. The 
battery 1s connected across the line, and 
depends for its operation upon the drop 
which occurs on heavy loads. It is made 
up of a sufficient number of cells to equal 
the voltage of the average load on the 
system, assuming two volts per cell. 
Under these conditions a battery is said 
to “float” on the line. Suppose that the 
maximum voltage (assuming it to be a 
railway system) is 550 volts, and the 
minimum is 400 volts. The average will 
then be 475 volts. This would require a 
battery of 238 cells at an average of two 
volts per cell. It is evident that such a 
battery should be located near the end of 
the feeder system in order to become suf- 
ficiently charged to relieve the generators. 
The battery never becomes fully charged 
or fully discharged. It therefore becomes 
necessary at frequent intervals to charge 


nected across the line. The fields S, and 
S, are wound so as to oppose the shunt 
field f. Since the generator load is con- 
stant, the field S, is constant. The shunt 
field is somewhat variable, but not to such 
an extent as S.. 

Suppose that a sudden and heavy load 
comes on the line L Lt. This will imme- 
diately create a ficld in S, which will over- 
balance the shunt field and raise the volt- 
age on the booster, assisting the battery 
to discharge. When the current is below 
normal, and S, becomes weak, the effect 
is reversed, allowing the battery to be 
charged. The function of the coil S, is 
to act as a “compensator” during either 
very light or very heavy loads. First as- 
sume that there is only a light current 
flowing in the mains L L? and the bat- 
tery is fully charged. The field produced 
in S, will have practically no effect on 
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the shunt field, and the result will tend 
to charge the battery, instead of allowing 
the generator to take all of the load. As 
the generator tends to send current into 
the battery the field S, increases, neutral- 
izing the effect of f and restoring the 
booster potential to a point where the 
battery will neither charge nor discharge. 
If tbe battery is completely charged it 
will tend to take more than a proper pro- 
portion of load. This will reduce the 


current in S, and thus allow the field f - 


to act against S,, reducing the booster 
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TING BATTERY. 


voltage to a point which will force the 
generator to pick up its full share of load. 
The rheostat R is used to. adjust the 
strength of the shunt field and thereby 
regulate the latitude of the booster. 

Fig. 7 shows a similar arrangement to 
the one just described, and is known as 
the “Storer System.” In this system the 
differential field coils act upon an exciter 
E, from which the booster field is ener- 
gized, instead of producing the field vari- 
ations directly on the booster itself. The 
scheme shown has been modified by em- 
ploying shunts in place of the coils S, 
and S,. In this way the full line cur- 
rents are not passed through the respect- 
ive field coils, but only a proportionate 
amount. This method gives the desired 
results, and effects a decided saving in 
copper. 


DETERMINING THE SIZE OF BATTERY. 

The factors which determine the size 
of battery to install are based upon the 
operating conditions; for example, a bat- 
tery which is to operate in an isolated 
plant, taking the entire load during the 
night, must necessarily be of greater 
capacity: than a battery (for the same 
plant) which is to carry only a peak load. 
Again, the size of a battery to operate in 
connection with elevators must have only 
sufficient capacity for regulating; that is, 
taking intermittent peaks, thereby reliev- 
ing the generators and maintaining con- 
stant voltage on the lighting circuit. In 
many isolated plants the size of the gen- 
erating units may be reduced as much as 
fifty per cent by employing a storage bat- 
tery. This fact may be readily under- 
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stood when one considers the conditions 
to be met. A plant in which there is to 
be lighting only, and this for only a small 
period during the twenty-four hours, de- 
mands that the machinery be idle most 
of the time. By means of a storage bat- 
tery the machinery can be used for charg- 
ing during the day at a moderate rate, 
and at night may be shut down, allow- 
ing the battery to take the evening and 
morning peaks. The capacity of the gen- 
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erators in this case would be only that 
necessary to take the average load, and 
would hence be considerably smaller than 
would be permissible if the generators 
had to carry the evening and morning 
peaks alone. 

In deciding the size of the battery to 
install, the first question to be settled is 
the maximum overload which will be per- 
mitted on the generators, the battery to 


Current Ampcres 


12 
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Fra. 8.—SroraGE BATTERY STUDY, 


take all of the remaining load. Suppose 
we examine Fig. 8, which represents the 
load for a railway plant. The average 
load in this case is 1,225 amperes. Gen- 
erators rated to carry twenty-five per cent 
overload continuously are evidently able 
to carry their share of the load during 
the peak. It is now necessary to deter- 
mine what current will be required to 
charge the battery, in addition to that re- 
quired during light load. If the battery 
is required to carry all of the peak—that 
is, all of the load above 1,225 amperes— 
the average peak load must first be found. 
This is found to be 1,740 — 1,225 = 515 
aniperes, as shown by the dotted line. 
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The battery would be required to operate 
for a period of approximately fourteen 
hours. The capacity would be 14 X 
(1,740—1,225) = 7,200 ampere-hours. 
A battery this size would be prohibitive 
on account of its cost; hence we must 
confine the battery load to the peaks P 
and P’. It will be observed that four 
hours is the length of duration of the 
peak P. The current for this peak aver- 
ages 1,920 — 1,625 = 295, say 300 am- 


peres. ‘The capacity of battery required 
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will then be 4 X 300 = 1,200 ampere- 
hours. This battery should operate in 
conjunction with a differential booster if 
the battery is to relieve the generators 
completely of the peaks, and at the same 
time maintain a constant voltage. In 
order to maintain a constant voltage the 
generators in this case would require over- 
compounding. Otherwise the battery 
would simply “float,? as formerly shown 
in Fig. 5. A floating battery necessarily 
fails to give close regulation, since it can 
only discharge by virtue of the drop in 
voltage on the line. If the line voltage 
is 550 volts the number of cells required 
will be 

1 = 290 cells (approx. ) 
For a floating system the number of cells 
would be 


max. voltage +- min. voltage 
ee e Race 
d00 + 450 
4 
THE INSTALLATION OF STORAGE 
BATTERIES, 


Assume 


= 250 cells (approx.) 


This subject is a broad one, and does 
not permit of anything like a-full treat- 
ment in these pages. It is well, how- 
ever, before concluding the present ar- 
ticle, to state some of the fundamental 
considerations involved in connection with 
a proposed storage-battery installation. 

It is always advisable to have a separate 
room away from the main station, when 
installing a battery. This is necessary 
for three reasons: 

(a) On account of the acid fumes 
which continually arise from the cells, ` 
and cause the oxidation of metallic struc- 
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tures, and power-house machinery in gen- 
eral. 

(b) Overflowing of the electrolyte, and 
handling same in keeping the cells in 
proper condition. 

(c) Possibility of power-house appara- 
tus, wiring, etc., dropping upon the bat- 
tery and causing short circuits. 

It is customary to paint structural tron, 
such as roof trusses, and columns which 
are a part of the battery plant, with some 
acid-proof paint or with a heavy coat of 
melted paraffin. This will prevent their 
becoming seriously rusted. Copper bus- 
bars and connections are readily attacked 
by the fumes, and should be coated with 
lead. It is never advisable to have run- 
ning machinery in a battery room, and 
especially commutators, as these necessi- 
tate continual scouring in order to pre- 
vent erosion. 

A storage-battery plant should always 
be installed by men who are experts in 
this particular line of work, as the life 
and success of a battery depend more 
upon its proper handling than upon any 
other factor, A great deal more might 
be said in regard to the conditions which 
decide whether to install a storage bat- 
tery. Each case, however, is a special one, 
and involves good judgment, which only 
comes from a thorough acquaintance with 
all of the conditions in hand. 

It should be noted that the ampere- 
hour efficiency of a storage battery is 
from fifteen to twenty per cent higher 
than the watt efficiency, the latter being 
from seventy to eighty per cent in com- 
mercial batteries. This factor must be 
considered when a battery is to be in- 


stalled in order to provide ample capacity 
for charging. 


—_—_-@— — 
National Education 
Association. 


The forty-sixth annual convention of 
the National Education Association will 
be held in Cleveland, Ohio, June 29 to 
July 3, The following tentative pro- 
gramme has been arranged: The annual 
meeting of the board of directors will be 
held on Monday, June 29, at 11 A. M. 
At 5 P. M. meetings of the active members 
of the several states will be held to nomi- 
nate candidates for appointment on the 
On Wednes- 
day, at noon, the annual mecting of the 
active members for the election of officers 
and for other business will be held. Be- 
sides the business meetings, a mecting will 
be held every day for the reading of papers 
or delivering of addresses. Further infor- 


committee on nominations. 


mation may be obtained by addressing the 
secretary, Erwin Shepard, Winona, Minn. 
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The Relation of the Southern 
Appalachian Mountains to 
the Development of Water 
Power. ) 

A bulletin has been published by the 
Forest Service of the United States De- 
partment of Agriculture, dealing with 
“The Relation of the Southern Appa- 
lachian Mountains to the Development of 
Water Power.” This has been prepared 
by M. O. Leighton, M. R. Hall and R. H. 
Bolster. 

In the bulletin attention is called to the 
immense importance of water power to 
the present industrial development of the 
South, The abundance of this power has 
led to the greatest development of water 
power that has ever taken place during a 
similar period anywhere in the United 
States. The resources represented by this 
water power are far greater than the pres- 
ent market value. Fuel must become 
more and more costly as the available sup- 
ply is depleted, which means that the cost 
of fuel power, which is at present much 
greater than that of water power, will con- 
stantly increase, and therefore the de- 
mand for water power will increase in 
proportion. A low average of the present 
rental value of water power is $20 a horsc- 
power-year, and this figure is used in 
estimating the present value of the power 
available for development in the southern 
Appalachian region. 

According to estimates made by the 
United States Geological Survey, there is 
a minimum of about 2,800,000 horse- 
power represented by the rivers having 
their headwaters in the southern Appa- 
lachian Mountains. Mature consideration 
of the conditions leads the Survey to esti- 
mate that at least fifty per cent, and 
probably more, of this power is available 
for economie development. This figure 
represents merely the minimum horse- 
power, and if auxiliary power were pro- 
vided to supply short seasons of water de- 
ficiency, it would be profitable to develop 
up to two and one-half times this amount. 
Full development of storage facilities 
would increase the minimum some three to 
thirty times, so that obviously an estimate 
of the present value, based on fifty per 
cent of the minimum horse-power, is safe- 
lv conservative. 

The rental of 1,400,000 horse-power at 
$20 a horse-power-year would bring an 
annual rent of $28,000,000, which is equal 
to a gross income at three per cent on a 
capital of &933,000,000. Some of this 
power has already been developed, but a 
very small portion—hardly enough to 
make any appreciable showing when the 
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enormous resources of the region are taken 
into account. These estimates are based 
on the present condition of the drainage 
areas, and represent what can be accom- 
plished if the present forests on the 
mountains are properly protected from 
this time on. The report then takes up 
in detail the available water power of the 
rivers on the Atlantic seaboard and those 
tributary to the Ohio River. The differ- 
ent forks of these rivers are considered 
separately, and in each case the length of 
the stream, the mean drainage area, the 
minimum discharge, ninety per cent of 
the maximum total flow, the minimum 
available horse-power, and other data are 
given. The following is a summary of 
the power represented by these different 
streams: ‘The Potomac River, above 
Washington, 131,800 horse-power; the 
James River, above Richmond, Va., 155,- 
000 ‘horse-power; the Roanoke, above 
Weldon, N. C., 131,000 horse-power; the 
Pedee, above Cheraw, 171,300 horse- 
power; the Santee, above the Junction of 
the Wateree and Congaree, 320,200; the 
Savannah River, above Augusta, Ga., 
209,000; the Chattahoochee River, above 
Columbus, Ga., 145,000 horse-power; the 
Coosa, above Wetumpka, Ala., 180,000 
horse-power; the Monongahela, above its 
mouth, 58,900; the Great Kanawha, above 
its mouth, 335,000, and the Tennessee 
River, above Riverton, Ala., 992,700 horse- 
power, making a total of 2,829,900 horse- 
power. Although these figures show that 
the water-power facilities are great, they 
do not convey an adequate idea of the im- 
mense possibilities of the region. 


—— 0 
Time Limit ior Westinghouse 
$10,000,000 Subscriptiou Ex- 
tended to June 22. 


On Tucsday, June 2, the merchandise 
creditors’ committee reported to the read- 
justment committee having in charge the 
plans for the rehabilitation of the West- 
inghouse Electric and Manufacturing 
Company that satisfactory progress had 
been made as far as the merchandise cred- 
itors are concerned, but only fair progress 
as to the stockholders. Both the mer- 
chandise creditors’ committee and the 
stockholders’ committee expressed confi- 
dence that if further time were granted 


‘they would be able to produce subscrip- 


tions for the $10,000,000 of new assent- 
ing stock. The readjustment committee, 
to enable the merchandise creditors’ com- 
mittee to complete such subscriptions, has 
therefore extended the time to produce 
such subscriptions to June 22. It is wu- 
derstood that unless subscriptions are fur- 
nished on that date no further time will 
be given to the merchandise creditors: 


committee or the stockholders’ commit- 
tee. 
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Electrical Notes from Europe. 


portion of the railroad which runs 

from Naples to Pompeii has been 

lately equipped for running trains 
on the electric system, using direct-current 
motor-cars working at 750 volts. The total 
length of the Naples-Pompeii Railroad is 
forty-three miles, and the present electric 
section is nineteen miles in length. The 
electric section was started running not 
long since, and has proved to be a success. 
The Westinghouse system is applied here. 
On the motor-cars, which are thirty-five 
feet in length, are mounted two 750-volt 
motors of fifty kilowatts. There are two 
trolleys placed on the car. At present the 
trains are made up of a motor-car in the 
front and rear, and five cars of the stand- 
ard type for the body of the train, and 
the nominal speed is thirty-five miles an 
hour. In this case the controlling appa- 
ratus in each motor-car is worked sepa- 
rately, and to this end each motorman has 
an ammeter which is connected by cable 
passing through the train to the second 
motor-car, so that he can observe the cur- 
rent which is taken and regulate his speed 
accordingly. 


A pair of apparatus for photograph 
transmission on Dr. Korn’s system has 
been completed a short time ago at the 
Carpentier establishment in Paris. It in- 
cludes all the most recent improvements 
and great care is given to the construction 
of the mechanical parts. Each apparatus 
consists of a transmitter and receiver 
which are worked by a synchronous 
motor. At each end is mounted a syn- 
chronism indicator connected with the 
other motor. The synchronism is carricd 
out as usual by having one motor run 
slightly in advance of the other, with a 
stop and an automatic release at the end 
of each revolution. The transmitter has 
a vertical cylinder which receives the 
transparent photograph film containing 
the image, and the horizontal beam of 
light passes through each point of the 
latter and is sent up along the axis of the 
cylinder to a selenium cell. The essential 
part of the receiver is a galvanomcter 
which receives the variable current from 
the line. Between the poles of the magnet 
's mounted a shutter for the light beam 
which consists of a small piece of metal 
foil placed at the centre of a stretched 
double wire, and it is deflected back and 
forth in a horizontal line so as to inter- 
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cept the beam more or less. The latter 
is made to fall upon a cylinder which cor- 
responds to the former one, and the photo- 
graphic film mounted upon it receives 
the hght. The evlinder is contained in 
a dark box which can be removed readily 
from the motor shaft. M. Carpentier 
states that the present apparatus is to 
be sent to an American journal. 


The electrical exposition at Marseilles 
was opened last month and it will last 
until October. It occupies a large extent 
of ground Iving on the Prado, which is 
one of the principal avenues in the out- 
lving district, and lies near the sea. The 
principal buildings are of a handsome 
character and include the Grand Palace, 
the Energy building, Traction and Mines 
and Agricultural buildings. There is also 
a verv interesting retrospective collection 
which shows the development of the in- 
dustry. The exposition is intended to pro- 
mote the use of current by the public in 
the cities and the populous regions in the 
south of France, and it is well attended by 
the public. One of the interesting fea- 
tures of the exposition will be the Elce- 
trical Congress which is to be held from 
the fourteenth to the twentieth of Sep- 
tember. It will include general sessions, 
meetings of the sections, lectures and 
visits to industrial establishments. M. 
Mascart is one of the honorary presidents. 
There are nine genera] sections, compris- 
ing regulation, construction and protec- 
tion of lines, operation, lighting, cete.: 
mines, traction and agriculture, electro- 
chemistry and electro-metallurgy, tele- 
graphs and telephones, measurements and 


education, and hygiene and electro- 


medical work. 


A single-phase electric line is to be con- 
structed in the south of Italy from 
Salerno to Valle Pompeii, on the West- 
inghouse system. It will be a narrow- 
gauge track and will cover a distance of 
twenty miles. A substation is to be erected 
near the road which will receive high- 


tension, three-phase current from a dis- 


tant plant and will have rotary converters 
for producing single-phase current at 
6,600 volts and twenty-five cycles. This 
latter current will be sent directly into 
the trolley line, the latter being suspended 
on the simple catenary system. At pres- 
ent the road is designed to use twenty 


motor-cars, each of which will be equipped 
with two thirty-kilowatt motors. 


The single-phase system is also to be 
used in France upon two lines which are 
in construction in the suburbs of Lyons. 
For the trolley wire a single-phase current 
at 6,600 volts will be employed, and the 
line will run fifteen motor-cars during the 
first period of operating. The cars will 
carry two thirty-six-kilowatt motors of the 
above type, which are built at the com- 
pany's works at Havre. The total length 
of the two lines is about fourteen miles. 
A substation takes current at 600 volts 
direct current, and the converter group 
consists of a 220-kilowatt motor working 
at 450 revolutions per minute, coupled to 
a single-phase alternator of 225 kilowatts. 
The latter machine produces current at 
6,600 volts and fifteen cycles for the line. 


—_ 


Recent figures show some interesting 
points as to the condition of the electrical 
industry in Germany as regards the im- 
ports and exports of electrical apparatus 
or material. The exports for the year 
1907 are estimated at $45,000,000 in 
round numbers, which is an increase of 
31.2 per cent over the preceding vear. 
The imports are given as $2,600,000 only, 
and the great difference between the two 
figures is striking. This difference is not 
to be attributed to the new treaties of 
commerce, in all probability, but is no 
doubt due to the technical development 
of the home methods of manufacture and 
the satisfactory economic situation of Ger- 
many with respect to other nations. One 
reason for the increase of the exports no 
doubt lies in the fact that many of the 
leading houses have agencies in foreign 
countries, 


The experiments which the Oerlikon 
Company has been making on the Lee- 
bach-Wittingen section with single-phase 
locomotives continue to he successful. It 
will be remembered that the overhead line 
is operated at 15,000 volts. According to 
the tests, it is found that a frequency of 
fifteen cycles is preferable to the. fifty- 
cycle current which was used during the 
first period of the experiments. This is 
especially true as concerns the new series 
motor which uses a collector. The tests 
bore principally upon two locomotives, the 
first of these being a locomotive carrying 
two series motors of 200 horse-power. A 


transformer is carried on the locomotive 
for lowering the voltage. The second 
locomotive is of another type, and also 
carries a transformer. In the present case 
two bogies, each carrying a 200-horse- 
power motor are used fot the locomotives, 
with gears and driving bars which give a 
speed ratio of one to 3.1. The driving 
wheels have one metre diameter. The 
speed is regulated by using different sec- 
tions on the transformer secondary and 
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HE Franco-British Entente-Cordiale 
Exposition was opened on May 14, 
the ceremony being performed by 

the Prince and Princess of Wales, to the 
accompaniment of massed bands, a solo by 
Madam Albani, and a drenching down- 
pour from frowning heavens. Multitudi- 
nous umbrellas, much mud from unfinished 
paths, unopened packing cases, scaffold- 
ings here and there—with all these and 
many other inconveniences, some of which 
might have been avoided by the manage- 
ment, while others could not, but all of 
which make a permanent impression upon 
ones mind, we opened the great unfin- 
ished show. The Briton claims it as his 
special privilege to grumble, and here was 
an opportunity just after one’s heart. 
But the Franco-British sentiment is 
not to be damped hy a downpour, nor 
the spirit of it diluted. The chief im- 
pression formed on the opening dav was 
the bigness, variety and attractiveness of 
the whole undertaking from the general 
publie point of view—when it is ready and 
when the sun shines, or the magnificent 
electrical illuminations are in evidence on 
a fine night. All London will be there 
many times during the season: our French 
friends are coming in great numbers and 
will continue to do so, but the Anglo- 
French spirit will not so pervade the place 
that we shall forget to give a right roval 
welcome to our cousins in the States when 
they come, We prefer not to sav at this 
moment whether it will be worth while 
for an American engineer or electrician to 
come over to see the English and French 
engineering and electrical exhibits. No- 
body who is coming on a pleasure trip at 
any rate will think of missing a day at 
Shepherd's Bush, and electrical men, if 
they are here in the month of October, 
can “do” beth the Franco-British and the 
Manchester Electrical exhibitions, 


Within the past month the London 
Wlectrobus Company has heen before the 
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conpling these upon the motor by means 
of the controller, and the latter is operated 
hy an electric method. 


Not long since a new section of the 
Paris subway was opened for traffic and 
it is now running regularly. It is a part 
of the line which will run eventually 
across town from norih to south, but it 
will be some time before the entire line 
will be completed, especially the portion 
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investing pubhe with a prospectus for 
raising new capital to enable it to put 
about 125 more electric omnibuses on the 
London streets. The directors considered 
that the results obtained from the work- 
ing of the first instalment of these vehicles 
justified them in extending the service if 
they could get the public to find the 
capital. It is reported that in this they 
have now been successful, so presumably 
the Electric Vehicle Company will proceed 
to build and equip the new ’buses. The 
Klectrobus Company has a contract with 
hattery suppliers for the maintenance of 
the batteries (Tudor & Gould) at two 
pence per car-mile. ‘Tire maintenance is 
also under contract. If the estimates of 
profits turn out to be in practice anything 
like they appear in this prospectus, share- 
holders will have little reason to grumble. 
One almost wonders why the public were 
let in at all with such brilliant prospects. 


The report of the British Westinghouse 
Electric and Manufacturing Company re- 
fers to the institution of various cecon- 
omies throughout the administration, and 
says that the general volume of the com- 
pany’s business increased substantially in 
1907. Though at the present the demand 
is slack, the company is stated, now that 
it has got through its financial anxieties, 
to he in an improved commercial position 
hoth at home and abroad, which will en- 
able it to take advantage of any revival 
in trade. The trading profits for the vear 
were 160.000, of which some $56,000 is 
carried forward after financial charges 
and depreciation have been provided for. 
J. A. Bryce, M. P., the chairman, SAYS 
that a great improvement was shown both 
in the volume of orders and in the reduced 
cost of manufacture. The output per 
pound of pay-roll had steadily increased 
—with a two per cent lower pay-roll more 
than ten per cent additional value of ap- 
paratus was produced. Selling expenses 
were higher owing to an increase in office 


Vol. 52—No, 24 


which passes under the Seine in tunnel. 
The finished part of the subway runs from 
the Seine to the North Railroad depot. 
As to the work on the tunnel portion of 
the line under the Seine, the metallic 
caissons for the tunnel and the stations 
have been sunk in place for some time 
past, but the remainder of the work will 
take a considerable time to finish. 
C. L. DURAND. 
Paris, May 28, 1908. 


Britain. 


expenses abroad, but the percentage of 
cost of selling to the amount of orders 
booked was lower than in 1906. There 
was seventeen per cent advance in ship- 
ments. With a view to improved efficiency 
and economy in manufacture many lines 
of apparatus had been redesigned during 
1907 in order to meet the severe competi- 
tion at home and abroad. The export 
business had shown a considerable increase 
and new agencies had been established in 
various quarters of the globe. Several 
contracts had been taken on the Continent 
in co-operation with the French Westing- 
house company. 


Cable and Construction 
(Company—amone the most successful of 
British cable makers—alludes in its 
summary of last vear’s trade, to more 
dificult and less remunerative business 
than was experienced in 1906. The most 
pronounced factor in restricting business 
in heavy electric mains was the abnormal 
price of copper in the first eight months 
of the year, leading to the temporary 
abandonment of nearly all new enterprises 
in electrical supply, and to the curtailment 
of extensions of existing networks. There- 
fore only such work as was absolutely 
necessary was given out. The company 
has registered its German business under 
German Jaws with headquarters in Ham- 
burg, and claims to have experienced ex- 
cellent results from this step. The strin- 
gency of the money market hampered all 
electrical industry very seriously last year, 
and though there are signs of improve- 
ment it is thought by some electro-finan- 
cial authorities that it will be some time 
vet before much eapital can be raised for 
the best electrical schemes. The 
National Electrice Construction Company, 
which controls a number of lighting and 
tramway undertakings in this country, 
has just announced its decision not to 
distribute the $15,000 profits of the year 
as dividends, but to carry-it. forward, ow- 
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ing to the financial depression and its 
effect upon some of the company’s schemes 
which have so far been delayed. A point 
of interest is that the Dolter surface con- 
tact tramway system which this company 
had put in at Mexborough is being super- 
seded by the overhead trolley system owing 
to unsatisfactory experience. The Dolter 
lines at Torquay and Hastings are stated 
to be more satisfactory as they embody im- 
provements which Mexborough experience 
has shown to be necessary. To carry out 
these improvements at Mexborough would 
have been too costly a matter so it was re- 
solved to change over entirely to trolley. 


Upon the death of Lord Kelvin the 
presidency of the Institution of Electrical 
Engineers was taken over for the re- 
mainder of the season by Colonel Cromp- 
ton. The meetings are now practically at 
an end, and the new president nominated 
for the 1908-9 session is W. M. Mordey. 
As is usual toward the close of the session 
weekly instead of fortnightly gatherings 
have recently been held, and the latest 
subjects considered have been: “Recent 
Progress in Tungsten Metallic-Filament 
Lamps,” by Hugo Hirst, of the General 
Electric Company, Limited; “Switchgear 
Control Apparatus and Relays for Alter- 
nating-Current Circuits,” by Dr. C. C. 
Garrard, of Ferranti, Limited, and on 
“The Manufacture of Electrical Con- 
densers,” by G. F. Mansbridge, many of 
whose data were taken from the records 
at the post-office factory at Mount Pleas- 
ant. Among the subjects recently dis- 
cussed by members of the London Physical 
Society may be named: “An Examina- 
tion of the Formule for the Grading of 
o. by C. S. Whitehead, and “The 

roduction of Small Alternating-Currents 
of Variable Frequency Suitable for Tele- 
phonic and Other Measurements,” by BP. 
S. Cohen. 


On May 7 Lord Cromer’s Seleet Com- 
mittee of the House of Lords began its 
consideration of the several schemes that 
have been brought forward for supplying 
London and the district with cheap elec- 
tricity. The “London and District” 
scheme, as it is termed, came on first and 
Is still undergoing investigation as this is 
being written. II. F. Parshall and Robert 
Hammond have been giving expert evi- 
dence in its favor. It is practically on the 
lines of the Merz “Administrative” pro- 
posal of 1905 which nearly got through. 
The second scheme to be considered will 
be that promoted by a number of existing 
supply companies who seek linking-up 
powers, and there is a third in which two 
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of the existing companies only are inter- 
ested. It is unnecessary to detail these 
different proposals here for in a few weeks 
or less—perhaps before this is printed— 
one or two, or even all, may have been con- 
signed to oblivion. There is little of ex- 
citing interest in the proveedings, indeed 
they may be described as “flat”; the re- 
iteration of the same tale vear after vear 
is becoming wearisome, and it is greatly 
to be desired that some step forward may 
be taken, however small it be. The com- 
mittee might do worse than allow the ex- 
isting companies to try what they can do 
in the area with the Power bill sword of 
Damocles withdrawn. Exactly where the 
millions of capital would be subscribed 
from for a big new company at the present 
tine when all electrical supply securities 
are viewed with little favor by the public, 
it is not easy to see. 


The dinner of the National Telephone 
Company is an event of the year. In 
1907 it had to be abandoned after the is- 
suance of invitations owing to the death of 
W. E. L. Gaine, the manager. This vear 
Albert Anns, the secretary, presided, and 
referred in the course of his speech to the 
failure of municipal telephony in the 
United Kingdom. For several years the 
company had been in the throes of 
conflict with various municipal corpora- 
tions, especially those of Glasgow, 
Brighton, Tunbridge Wells and Swansea. 
Fer the municipalities the issue had been 


disastrous. Tunbridge Wells and Swansea 


had surrendered to the company and 
handed over their systems, while Glasgow 
and Brighton were the subjects of a 
governmental rescue. George Franklin, 
the chairman of the company, said that 
every eight vears the “National” doubled 
itself. As the National undertaking is 
to be taken over by the government in 
1911, that theme quite naturally came in 
for notice, both the gentlemen named 
above taking the opportunity of assuring 
the stalf that their interests would be 
properly regarded] in arranging the trans- 
ference from the company to post-office 


control. 


Sir Edgar Spever had a sorry tale to 


unfold at the meeting of the Underground 
Electric Railways Company, of London, 
when the capital readjustment scheme was 
considered on May 11. For six years they 
had labored against adverse influences and 
disappointments in their efforts to afford 
the needed additional transportation facili- 
ties for the people of London. Municipal 
opposition, increasing constructional cost, 
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unregulated and profitless motor omnibus 
competition, the cheap tram fares of the 
London county council, unfavorable 
money market, delavs in completion of 
their systems; each of these was a re- 
sponsible factor, and to them all have to 
be added the oversanguine estimates of 
experts who thought that London was 
going to do as New York and Chicago had 
done in regard to volume of traffic. Sir 
Edgar said that he did not wish in any 
way to minimize the mistakes and miscal- 
culations. Their experts had been wrong 
—as experts often were. He holds that if 
they were properly co-ordinated the exist- 
ing transportation facilities of London 
could be made to form the most perfect 
and expeditious system in the world, and 
a paying one. The financial scheme has 
now been approved and Sir Edgar dc- 
scribes the future as being not without 
promise. 


The Marconi Wireless Telegraph Com- 
pany is increasing its capital to $3,750,000 
by the creation of $1,250,000 in seven 
per cent preference shares. This will en- 
able engagements to bankers and others 
to be met, and then leave sufficient to 
extend the business, complete the long- 
distance stations and provide them with 
the necessary Jand-line facilities, ete. H. 
Cuthbert Hall is no longer managing di- 
rector. Mr. Marconi will carry on the 
duties of that office, in addition to his 
scientific work, “until a suitable business 
manager can be found.” Mr. Marconi 
has entered into a fresh agreement for a 
further three years as the company’s tech- 
nical adviser. In a speech to the London 
shareholders early in May he said that 
seven and one-half months’ experience of 
the working of the transatlantic service 
confirmed his opinion that wireless teleg- 
raphy would be an economical method of 
communication with America and other 
far-distant countries. For some months 
past the majority of the messages across 
the Atlantie were sent during daytime, 
and the operation of the powerful land 
stations caused no interference whatever 
with the working of ship-to-shore stations. 
They had made no attempt at high-speed 
working. They had attained to twenty- 
four words per minute, and slight modi- 
fications of the apparatus could increase 
it to thirty. He had lately tested an im- 
provement which made duplex working 
between wireless stations possible. He 
added that the Coltano high-power station 
in Italy would be completed by the end 


of this year. 
ALBERT H. BRIDGE. 


London, May 28, 1908. 


CENTRAL STATION PRACTICE. 


SOME PRACTICAL POINTS ELUCIDATED IN 
THE DISCUSSION AT THE RECENT CON- 
VENTION OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 


During the discussion of various papers 
bearing directly upon central station prac- 
fice at the convention of the National 
Klectrie Light Association, Chicago, TIL, 
May 19-22, there were many little side- 
lights thrown upon the subject in the 
relating of experiences by practical men in 
charge of electric plants or concerned in 
the designing of apparatus for central 
station service. 

In commenting upon the economy of 
operating in small stations, T. W. Me- 
Namee, Wabash, Ind., said he main- 
tained a record which has been found 
to be of extreme value—this is an accurate 
daily record of the performance of coal 
in the way of evaporation. Originally it 
was tried to get this by using hot-water 
meters, but the hot-water meter was found 
to be very unreliable. Later the boiler 
feed-pumps were equipped with auxiliary 
pumps having exactly one-tenth the capac- 
ity of the main pump, and with this aux- 
iliary water is pumped out of the cold- 
water tank through a small cold-water 
meter and back into the same tank again. 

R. S. Searle, Rochester, N. Y., said that 
in order to get at the true economy in a 
boiler plant of a small central station, it 
is necessary to know the amount of CO, 
in the flue gases. It is therefore necessary 
to find out at what rate per square foot of 
grate you are burning a given coal, and 
as vour load varies it is necessary to brick 
over the grate of the boiler in use, or 
the boiler brought into use on the peak 
demand, so that vou are always burning 
the maximum number of pounds of coal 
per square foot of grate; this will give, 
under ordinary conditions, about nine per 
cent of CO, in the flue gases. Operat- 
ing the full grate service on light loads, 
the CO, will fall to three or four per 
cent, practically heating the boiler with 
superheated air. 

John Campbell, Boston, Mass., said 
that money spent on the consulting engi- 
neer is money very well spent. On the 
question of operating at 120 pounds steam 
pressure, if it is an old plant, and the 
existing boiler capacity is of that press- 
ure or thereabouts, that is reason for it; 
but the trend to-day, and the proper trend, 
is toward high pressure. The engincer 
should have control over his fuel and 
should have sufficient initiative to com- 
plain of the quality of the fuel and insist 
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that he shall receive fuel with which he 
can obtain the proper results. 

As an indication of the value of 
graphic records in a commercial depart- 
ment, Theodore I. Jones, New York, 
N. Y., said that during the fall of last 
year, when the financial depression came, 
his company took its reports of cutouts and 
a map of Manhattan Island and plotted 
on that map a curve which showed where 
the business was lost and where the busi- 
ness was gained. In that way he could 
follow pretty closely what particular dis- 
trict needed the greatest attention by the 
soliciting department. In addition to the 
matter of cut-outs and cut-ins each par- 
ticular agent at the time he turned in 
his contract also put in a daily report. 
In that daily report there were three col- 
umns: First, the business represented by 
sixteen-candle-power equivalents, whether 
it was new or what is called “successor” ; 
second, whether it was a renewal of an 
existing contract, and, third, whether the 
man had ever used current before. In 
that way it was possible to keep a com- 
plete line of the class of business thé 
agents got and credit them accordingly. 
As to the question of the graphical curve 
and its effect upon the force, it is inter- 
esting to note that toward the end of each 
month on this particular curve the busi- 
ness of the previous two years was plotted, 
and this proved a source of incentive to 
the members of the force to beat the 
previous two years’ record, and toward the 
close of each month the men have on 
the bulletin board of the office this record 
of their daily work, the totals each day 
and the total consumers for the work of 
the month. They will often consult the 
graphical curve showing the magnitude 
of the business of the previous year, and 
if a little more hustling 1s necessary to 
exceed the results obtained in the pre- 
vious year each man of his own volition 
takes it upon himself to increase the 
husiness and keep the last line on top. 


T. T. Maxwell, Philadelphia, Pa., said 
that the aim of the commercial depart- 
ment should be to secure as much business 
as possible under such conditions that the 
customer will continue on the lines in- 
definitely, securing the business under 
such conditions that such percentages as 
forty-three lamps lost for every 100 
lamps gained, which have been cited, shall 
be reduced to as low a figure as possible. 
The conscientious solicitor holds a re- 
sponsible position. He is sent out by his 
company to lay its case before the public, 
and he should do it honestly, or there 
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should be no place for him on the staff. 
The solicitor who brings in many con- 
tracts because he has made promises and 
guarantees to his prospect which the com- 
pany later on finds difficulty in carrying 
out, leaves a trail behind him that it may 
take many months to counteract. In fact, 
his employer will never know the amount 
of damage he has done to the company’s 
reputation. It has been the practice of 
the Philadelphia Electrie Company to 
hold a general meeting once each month, 
which, while designated a managers’ and 
solicitors’ mecting, is by no means ex- 
clusive. The heads of other departments 
and as many of the rank and file of those 
departments are invited as care to come, 
and they are free to speak also, but the 
main work of writing and delivering pa- 
pers is done by the solicitors themselves. 


The matter of complaints is receiving a 
great deal of consideration. Farley Os- 
good, Newark, N. J., said that one of the 
greatest difficulties in the matter of com- 
plaint work is brought about by the rep- 
resentative of the company to whom the 
customer makes the complaint assuming 
there is no justifiable complaint. Better 
progress can be made with the customers 
by sympathizing with them and trying to 
sce their side of the proposition, assum- 
ing that if there was no just ground for 
complaint that they would not make it. 


Harold Almert, Wichita, Kan., said that 
in one company with which he is con- 
nected a majority of the help in the office 
were young men.. An elderly man or 
woman coming into the office to make a 
complaint or to seek information is not 
inspired with confidence in approaching 
a voung fellow, and he had found some 
changes very profitable. In that particu- 
lar office a majority of the young men 
are still retained, but the chief clerk, 
whose desk is located so that he can watch 
each wicket in addition to attending to 
his general duties in taking care of the 
hooks, keeps an eye on the entire office, 
and whenever a customer approaches any 
window, if the clerk does not see the cus- 
tomer, immediately a buzzer under the 
window rings. The complaint desk was 
taken care of at first by a young man 
with a salary of $50 a month, who was 
selected because he had had practical ex- 
perience, but it was soon found he was 


very arbitrary and that good judgment 
could not be secured from a young man 
of his age. It was found that by doubling 
the salary a man of mature judgment 
could be secured, and the change has paid 
wonderfully in that line. 
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The Rusting of Iron. 

At the recent meeting of the Iron and 
Steel Institute, held in London, May 14 
and 15, a number of reports were sub- 
mitted upon the research work carried out 
on various metals during the year. The 
following abstract of the report submitted 
by Dr. J. Newton Friend, on “The Rust- 
ing of Iron,” is of interest. 

Several theories have been advanced 
from time to time in order to explain the 
fact that iron corrodes when exposed to 
the combined action of air and water. Of 
these the oxidation theory, which main- 
tained that the action was a simple process 
of oxidation, is shown to be untenable by 
the fact, established by Dunstan and his 
co-workers, that liquid water is essential 
to the formation of rust. The peroxide 
theory of Dunstan, advanced in 1905, as- 
serts that rusting takes place in three 
stages, which may be represented by the 
following equations: 


Fe + OH, = FeO 4 2H 
2H + 0, = H.O, 
2FeO + H.O, = Fe,0.(OH), [rust]. 


It will be observed that twice as much 
hydrogen peroxide is formed during the 
initial stages of the reaction as is required 
for the further oxidation of the iron. 
Nevertheless, Dony and A. Dony were 
unable to detect the presence of this sub- 
stance during the rusting of iron, although 
they used an excessively sensitive photo- 
graphie method. 

Since the discovery of a bacterium, 

Gallionella ferruginea, which obtains its 
life energy by the decomposition of or- 
ganie ferrous salts with the precipitation 
of rust, biologists have been led to sug- 
gest a theory, according to which the rust- 
ing of iron is attributable to bacterial 
agency. The author has proved, however, 
that iron will rust just as readily in care- 
fully sterilized tubes as when exposed to 
the open air. 
_ In 1903 Whitney proposed a very plaus- 
ible theory, according to which the rust- 
mg of iron is due to the electrolytic action 
of water, the rate of corrosion being 
‘imply a function of electromotive force 
and resistance of circuit. Water, being 
dissociated into H° and OIL’ ions, exerts 
rie lage P the iron, owing to the 
Nae te eae current contain- 
the negative ean a pluie a 
drovide Fe(OH) i 5 errous hy- 
a z thus formed absorbs 
. a 3 le alir, and rust is pre- 

Pitated. 
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Soctety, Walker, Cedarholm and Bent 
have vigorously supported Whitney’s 
theory, and claim to have established the 
fact that iron dissolves to an appreciable 
extent in pure water, when every trace 
of oxygen and carbon dioxide has been ex- 
cluded. 

The present author has shown, however, 
that this solvent action was due to the 
presence of traces of carbon dioxide, which 
ean not be expelled from water by the 
mere process of boiling, and the existence 
of which these investigators had ignored. 
The electrolytic theory of the rusting of 
pure iron is thus shown to be untenable. 

The acid theory, apparently first sug- 
gested by Crace Calvert, has now to be 
dealt with. - According to this theory the 
presence of traces of acid in water causes 
the solution of the iron in the form of a 
ferrous salt, which readily absorbs oxy- 
gen from the air. Rust is precipitated, 
and thé acid set free to attack more iron. 
Thus a trace of acid is able to convert an 
indefinite quantity of iron into rust, pro- 
vided oxvgen and liquid water are present 
in sufficient amount. 

Since carbonic acid is the most common 
acid in nature, the “changes usually in- 
volved in the corrosion of iron exposed to 
the atmosphere may be represented by the 
following equations: 


Fe + 2H,0 -+ 2CO, = Fell,(CO;), + H: 
4Fell,(COs)2 + O, + 2H,0 = 
2Fe (HO), + 8C0.. 


The hydrogen gas set free combines 
with any dissolved oxygen to form water. 
Moody has recently lent strong support to 
this theory. By a very ingenious experi- 
ment he shows that rust is formed by the 
action of oxygen on iron already in solu- 
tion, and not by its action on the metal 
itself. Moody has further succeeded in 
keeping a piece of pure iron in contact 
with pure air and water for several weeks 
without the formation of the slightest 
trace of rust. This result might have been 
accepted as final, had chromic acid not 
been used to remove carbon dioxide from 
the apparatus. There is evidence to show 
that chromic acid causes a thin film of 
oxide to form on the surface of the metal, 
and thus protects it from further attack. 
Moody’s experiment, therefore, simply 
proves that pure iron, coated with a layer 
of oxide, is not attacked by pure water and 
oxygen. 

The present author has 
studied the action of water and air on 
pure iron, afresh, and the investigations 
have been extended to the behavior of 
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wrought-iron, steel and cast-iron exposed 
to similar treatment. 

It was found that steel and the purer 
forms of iron could be kept for an in- 
definite time in the presence of pure water 
and air without undergoing the slightest 
change. 

The introduction of the merest trace of 
acid, however, caused immediate corrosion. 

Cast iron, on the other hand, rapidly 
rusted in the presence of pure water and 
air, owing to the catalytic or electrolytic 
action of its numerous impurities. 

It was further found that neither water 
and air nor steam and air, at 100 degrees 
centigrade, exerted any action on the purer 
forms of iron, though a laver of oxide 
was immediately formed on introducing a 
trace of carhon-dioxide. 

It is well known that when iron has 
once begun to rust further corrosion pro- 
ceeds rapidly. According to Kuhlmann 
this is due to the fact that the rust acts 
as an oxygen carrier, and catalytically as- 
sists in the oxidation of the unattacked 
metal. A second theory attributes the 
phenomenon to the hygroscopic nature of 
rust, whereby its pores become saturated 
with moisture charged with carbonic acid. 
Hence iron which has once begun to rust 
continues to do so in a moist atmosphere, 
where rust-free iron would not be affected. 
The present author has succeeded in pre- 
serving a piece of partially rusted iron in 
contact with pure air and water without 
the slightest inerease in the rusted area 
being apparent, thus demonstrating the 
correctness of the latter theory. 

The action of hydrogen-peroxide on the 
various samples of iron has also been 
studied. Pure iron was found to be un- 
affected by it, though the peroxide itself 
was rapidly decomposed. This confirms 
the earlier observations of Moody. 
Wrought iron, steel and cast iron were 
attacked to an extent proportional to the 
impurities they contained. Only cast iron 
was attacked by the peroxide in alkaline 
solution. 

The neutral salts of mineral acids were 
found to exert a corrosive action on iron 
in the presence of water and air, quite 
apart from the presence of any carbonic 
acid which their solutions might have con- 
tained. 

It is usually stated in text-books that 
powdered iron effects the decomposition 
of water at ordinary temperatures. The 
present author can not confirm this. 

The author believes that the results re- 
corded in this research point conclusively 
to the fact that the rusting of iron is 
primarily the result of acid attack. 
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Tungsten Lamps. 

A great deal of consideration was given 
to the subject of tungsten lamps at the 
recent convention of the National Elec- 
tric Light Association, Chicago, Il., May 
19-22. As usual, Dr. C. P. Steinmetz 
had something illuminating to say on the 
matter. In analyzing the characteristics 
of the tungsten lamp in comparison with 
those other forms of illumination with 
which it will naturally compete, Dr. 
Steinmetz said that the — efficiency 
of light production in the luminous 
arc, whether of the magnetite, titan- 
ium or flaming-carbon type, or even the 
mercury lamp, was superior to that of 
even the tungsten incandescent lamp. It 
may he anticipated that none of the in- 
candescent lamps can be expected to com- 
pete with the luminous are in the matter 
of efficiency of production of light, but 
the superiority of the incandescent lamp 
for certain other frequent phases of out- 
door illumination must be found in the 
superior proficiency of producing illumi- 
nation as based on the ability of the in- 
candescent lamp to be a smaller unit of 
light. The great handicap of the are is 
that it is a large unit of light. Where, 
therefore, high brillianey of iHumination 
is required by the condition of the prob- 
lem, as is the case in the interior of cities, 
ihe incandescent lamp will never be able 
to compete with the luminous arc. Where 
the intensity of illumination required 18 
lower, there the incandescent lamp gains 
more by its efficiency in low units than 
it loses by being lower in the efficiency 
of light production than the Juminous 
arc. Both illuminants, therefore, have 
very legitimate ficlds in which they can 
not be beaten by the other. 

If the lamps are spread twice as far 
apart, one-fourth of the illumination 1s 
secured at the minimum point, but the 
relative comparison of economy remains 
the same. 

The comparison of the relative costs 
of lamp-posts, etc., is an item which re- 
quires consideration, since the smaller 
units have to be placed very much more 
frequently. 

Now, under these conditions of low 
brilliancy of illumination, in outlying dis- 
tricts, residential and suburban parts, the 
supply of current will practically always 
be overhead. Under the conditions as- 
sumed in the paper, we have about sixty 
incandescent units per mile, and nearly 
seventeen units of arc, and that means the 
average distance between the incandescent 
units is somewhat less than 100 feet, and 
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of the are units somewhat over 300 fect. 
The average spacing of the incandescent 
lamp is about of the same magnitude as 
the average distance of the poles of the 
light—that means, in the case of incan- 
descent lamps, one lamp at every pole, 
and in the case of the magnetite or lumi- 
nous arc one lamp at every other pole. 
In this case the smaller number of lamps 
offers no advantage in lessening the num- 
ber of lamp-posts. 

The greater number of lamp supports 
required for the incandescent units is 
probably compensated for by the greater 
strength required in the are-lamp support 
due to the greater weight of the are. So 
that in the case of low brilliancy illumi- 
nation in suburban districts, the cost of 
lamp-posts, etc., would probably be about 
the same. 

Going to higher intensity of illumina- 
tion, an are lamp would be placed at every 
second pole or every third pole; and with 
the incandescent unit there would be re- 
quired two or three times as many lamp- 
posts as there are poles on the line. It 
means, then, in going to hizher illumina- 
tion intensity the incandescent lamp will 
increase in cost over the are lamp by the 
greater number of posts required, if the 
lamps are spaced so as to get the same 
minimum illumination with single lamps 
at every post. Inversely, if the higher illu- 
mination is secured by having several 
lamps at each post, it merely means the 
loss of part of the advantage of the 
smaller unit. To get twice the illumina- 
tion it requires forty-one more units, with 
one unit per post, and twice as many 
lamps if two lamps are put on each post; 
all the economy of the incandescent lamp 
is based on having a single lamp on every 
post, and as far as this can be carried out 
with a considerable spacing between the 
lamps, the incandescent lamp will have 
the field, owing to its better distribution 
of illumination. 

We all agree that the price of the tung- 
sten lamp now of necessity is high „and 
will remain so for some time, but will not 
alwavs remain so, and that any decrease 
of cost of the tungsten lamp must rapidly 
increase the economy of this lamp far be- 
yond the values which it shows now. Tak- 
ing the figures which are now given as 
standard, a decrease in cost of the tung- 
sten lamp of somewhat less than thirteen 
per cent can be figured out, which would 
make the cost of illumination by the 
tungsten lamp less than the cost of carbon 
alone of the carbon-filament lamp, so that 
a drop in price of thirteen per cent would 
make it more economical to take out the 
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carbon-filament lamps and throw them. 
away and buy tungsten lamps. 

One of the best contributions to the 
discussion of the policy of central stations 
with regard to the introduction of tung- 
sten lamps was presented by M. S. Seel- 
man, Jr., of the Edison Electric Tlumi- 
nating Company of Brooklyn. 

With the understanding that the supply 
of tungsten lamps would be, at least for 
some time, limited, and with the idea that 
it would be more profitable to utilize such 
lamps as could be secured in replacing gas 
illumination, thus adding to the revenue, 
rather than to place them in present 
sockets, where they would be likely to re- 
duce current consumption, it was decided 
to organize a separate company to exploit 
the tungsten lamp, and especially the 100- 
watt lamp, among gas consumers. 

The Tungsten Lamp Specialty Com- 
pany was therefore formed with the clear 
understanding that it must carry itself 
and pay its own way. As it was exclu- 
sively gas burners this new company was 
after, it was deemed advisable to present 
to prospective customers a unit price cov- 
ering a complete tungsten equipment, in- 
cluding wiring and the supply of appro- 
priate fixtures, reflectors and lamps. It 
was not deemed wise for the company to 
do its own wiring, as the company pre- 
ferred to avoid all complications with the 
local electrical contractors, and to rather 
secure their co-operation than their ill- 
will. Specifications were therefore drawn, 
covering wiring in molding for a mini- 
mum of four 100-watt lamps, not more 
than six lamps on any one circuit, with 
a separate switch for window lights and 
a switch for each store circuit, the con- 
tractor to hang fixtures which were to be 
furnished by the company. These spec- 
ifications were submitted to all con- 
tractors in good standing in Brooklyn and 
resulted in the Tungsten lamp company 
securing a blanket price of $2 per outlet 
and fifty cents per switch. Types of 
single-light fixture were adopted which 
cost the company from forty-five cents up 
to $1.20, according to style and length of 
stem. The reflector adopted as a standard 
for general use was Holophane No. 7,391. 
The price of the 100-watt lamp when sold 
separately was fixed at $1.75. 

The proposition the Tungsten lamp 
company advanced to the public was to 
supply a complete equipment (the mini- 
mum being four lamps) for $7.50 per 
outlet; including, as aforesaid, wiring, 
fixtures, reflectors and lamps. This price 
allowed about $2.50 per outlet for office 
and sales expense. 
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Five solicitors were employed and each 
one supplied with a sample kit consisting 
of a neat satchel, enclosing sample fixtures, 
reflectors and 100-watt lamp. These so- 
licitors were instructed to let exclusive 
electric installations severely alone and 
to confine their efforts as far as possible 
to stores illuminated altogether by gas; 
but they were also permitted to solicit 
business in stores partially illuminated by 
electricity and partially by gas, provided 
they could put the gas out of business. 
Business was to be done as far as possible 
for cash, but instalments spreading pay- 
ment over not more than six months 
might be accepted where credit was good. 

The Tungsten lamp company has been 
operating on this basis for about seven 
weeks, and during that time it has 
secured fifty contracts covering the 
installation of 312 tungsten lamps. Of 
these, forty-two contracts replaced in- 
stallations exclusively gas, while eight re- 
placed gas in installations partially elec- 
tric. The average number of lamps to an 
installation is not quite six. The majority 
of these stores are now lighted by tung- 
sten, lamps. 

All customers were given the option of 
renewing burned-out lamps in their instal- 
lations for $1.75 per lamp, or of having 
the company maintain their installation 
for thirty-five cents per month per lamp 
(which is a guarantee of five months’ 
life). So far, fifteen customers with 
ninety-seven lamps have availed them- 
selves of the maintenance proposition and 
the others have themselves assumed the 
life risk of the lamps. 

On May 1 the Brooklyn Edison Com- 
pany announced to the public its policy 
regarding tungsten lamps, and offered 
the 100-watt lamps at $1.50. The Tung- 
sten Lamp Specialty Company on the 
same date also reduced its price to $1.50 
and its equipment figure to $7.25 per out- 
let. The Tungsten lamp company has 
handled incidentally some sixty and forty- 
watt lamps, but its main effort is directed 
toward the sale of the 100-watt lamp. 

Although in business such a short time, 
the company has been able to meet the 
financial requirements under which it was 
organized. It has not only been able to 
do the business outlined in the foregoing, 
thus securing a number of new customers 
for the Brooklyn Edison Company, with- 
out any expense to the company, but it 
can show a surplus over and above all 
expenses. It has also obtained consider- 
able tungsten experience of value to the 
Brooklyn Edison Company. 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


KANSAS CITY RAILWAY AND LIGHT COM- 
PANY. 


The report of the Kansas City Railway 
and Light Company for the month of 
April and eleven months ended April 30 
shows April gross of $492,472; expenses, 
$267,657; charges, $151,016; surplus, 
$73,799, a decrease of $3,321 as compared 
with the same period of last year. The 
eleven months’ gross was $5,620,390; ex- 
penses, $2,926,329; charges, $1,683,912; 
eleven months’ surplus, $1,010,149, an in- 
crease of $29,425 over the same period 
last year. 


DETROIT UNITED RAILWAY COMPANY. 

The report of the Detroit United Rail- 
way Company for the month of April and 
four months ended April 30 shows April 
gross of $516,163;. expenses, $350,426; 
charges, $134,219; April net, $195,737; 
other income, $4,998; April surplus, $66,- 
486. This compares with $64,066 for the 
same period in 1907. The four months’ 
gross was $2,049,991; expenses, $1,360,- 
240; charges, $510,133 ; four months’ net, 
$689,751; other income, $19,480; four 
months’ surplus, $169,098. 


BOSTON ELEVATED RATLWAY COMPANY. 

The gross earnings of the Boston Ele- 
vated Railway Company for May in- 
creased 2.8 per cent over the same month 
of 1907. This compares with an increase 
of two and one-half per cent in April, a 
decrease in March of two and one-half 
per cent, in February a gain of five per 
cent, and three-quarters of one per cent 
increase in January. The actual gross 
earnings for May were $1,214,000, com- 
pared with $1,181,000 for last year, an 
inercase of $133,000. Gross earnings for 
the fiscal year to end September 30 next 
will show the smallest expansion of any 
year in the company’s history. For 1907 
the fiscal year gross earnings showed an 
increase of 3.1 per cent. For the eight 
months ended June 1 the increase in gross 
has been something less than $150,000. 


ELECTRIC PROPERTIES COMPANY. 

The annual report of the Electric Prop- 
erties Company, New York city, for the 
twelve months ended April 30, shows earn- 
ings of $280,671, and surplus after pre- 
ferred dividend of $15,697. The earnings 
for the eleven months ended April 30, 
1907, were $388,248. The organization, 
legal and general expenses for the year 
ended April 30, 1908, were $85,630. For 
the eleven months ended April 30, 1907, 
they were $104,744, The net income for 
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the year ended April 30, 1908, was $195,- 
041; for the eleven months ended April 
30, 1907, $283,504. For the year ended 
April 30, 1908, the preferred dividend 
was $179,344, and for the eleven months 
ended April 30, 1907, $128,057. For the 
same period there was paid a common 
dividend of $120,000. The profit and 
loss surplus on April 30, 1908, was $49,- 
075. The balance sheet shows assets and 
liabilities as follows: Assets (1908)— 
Cash, notes and accounts receivable, in- 
cluding balance due on subscriptions sub- 
ject to call, $1,805,385; sub-companies 
(Westinghouse, Church, Kerr & Com- 
pany), $7,000,000; investment securities, 
$1,299,204; total, $10,104,589. Liabili- 
ties—Common_ stock, $6,000,000; pre- 
ferred stock, $3,920,000; preferred divi- 
dend payable, $134,815; surplus, $49,573; 
total, $10,104,589. 
—___<@.____ 
The American Institute of 
Chemical Engineers. 

Tt has been determined to call a meet- 
ing for the purpose of organizing the 
American Institute of Chemical Engi- 
neers at the Engineers’ Club, 1317 Spruce 
street, Philadelphia, Pa., June 22. The 
following programme has been arranged : 
At the morning session, beginning at 
10.30 o'clock, the visitors will be wel- 
comed by Professor Samuel P. Sadtler, 
after which Dr. Charles F. McKenna, 
Chairman of the committee appointed at 
Atlantic City to formulate plans for the 
organization, will address the meeting on 
“The Justification of the Institute of 
Chemical Engineers.” Committees will 
then be appointed on plan and scope, or- 
ganization, nomination of officers, etc., 
and a recess taken until the afternoon. 

At the afternoon session, beginning al 
3.30 o'clock, reports of the committees 
will be heard, and action will be taken 
thereon. | 

The election of officers and the perfee- 
tion of the organization of the institute 
will take place at an evening session. 
Short addresses by eminent chemical en- 
gineers will be made during the evening. 

W. M. Booth, Dillaye Building, Syra- 
cuse, N. Y., is acting secretary. 

—— 0 
Civil Service Examinations 
for New York State and 
County Service. 

The New York State Civil Service 
Commission will hold examinations on 
June 27 for the following positions: 
Architectural draftsman, $1,200 to 
$1,800; engineering draftsman (railroad 
and concrete work), $1,200 to $1,800; 
structural draftsman, $1,200 to $1,800, 
and junior draftsman (engineering and 
structural), $720 to $1,200. 
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RECENT PROGRESS IN TUNGSTEN 
METALLIC-FILAMENT LAMPS.’ 


BY H. HIRST. 


Se 
a 


The author introduces his paper with a 
brief historical sketch of the evolution of 
the incandescent lamp, attention being 
called to the various attempts to employ 
a metallic filament in place of a platinum 
filament. He then turns to the more re- 
cent work in developing the metallic-fila- 
ment lamp. 

When the carbon incandescent lamps 
were first introduced they had to compete 
with the flat-fame gas burners, and a 
glance through the earlier estimates of the 
comparative costs of electric and gas light- 
ing shows that these gas burners were then 
considered as the standard illuminant. 
With the high price of electricity it was the 
very great convenience, beauty and safety 
of the carbon lamp which enabled electric 
lighting to make the progress it did. As 
this price of electricity was lowered with 
extended use, the carbon lamp had to face 
a much stronger competitor. 

The incandescent gas mantle invented 
by Auer von Welsbach suddenly reduced 
the cost of gas lighting to one-third of 
what it had been before. Electric light- 
ing has survived this blow and made prog- 
ress, but this progress during the last ten 
kears has been severely handicapped by 
the cheapness of incandescent gas light- 
ing. 

It is worthy of note that a considerable 
number of gas engineers considered that 
Welsbach mantles would ruin their under- 
takings because they reduced the consump- 
tion of gas for a given amount of light 
Sufficient time has now 
absurd their 


by one-third. 
elapsed to show how 
prophecies were. 

It is of far greater interest to electrical 
engineers to know that Auer von Wels- 
bach by his invention of the osmium lamp 
has removed the handicap which he placed 
on the electrical industry. Thus what he 
has taken away with one hand his ìn- 
ventive genius has enabled him to return 
with the other. 

The existence of incandescent gas light- 
ing has not only had a damaging but 
also a stimulating influence on the de- 
velopment of electric lighting. . The quiet 
peculiar radiation of the Incandescent gas 
mantle, which. as is well known, consists 
of thorium oxide containing one per cent 
of cerium oxide, has been the subject of 
numerous researches which have furthered 
the purely theoretical knowledge of radia- 
tion. Very careful experiments, especially 


1 From a paper read before the Institution of Electrical 
Engineers of Great Britain, May 21. 
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the now famous investigations of Lummer, 
have shown that bodies exist which at the 
same temperature radiate as light a larger 
percentage of the supplied energy than 
the so-called “black bodies.” The Wels- 
bach mantle owes its high efficiency to this 
property. 

The success of these oxides of the rare 
earths in gas lighting led to their applica- 
tion to electric lighting, as has been done 
in the Nernst lamp. The first English 
patent for this lamp was applied for by 
Nernst? on August 23, 1897, and in one 
of the claims it is stated that: 

“A body of magnesia, zirconia, or suit- 
able rare oxide is heated to incandescence 
by a Bunsen gas flame or otherwise and 
is then kept incandescent by the passage 
of electric current through it.” 

It is interesting to note that Nernst was 
endeavoring to dispense with the vacuum, 
which, of course, would have been an 
eminent advantage. The chief drawbacks 
of this lamp are that it requires separate 
means to heat up the glower in order to 
render it conductive and also a series bal- 
last resistance. This lowers its economy, 
and without this resistance the glower can 
not be safely used. 

There have not been any other impor- 
tant adaptations of the use of oxides for 
incandescent lighting, and it is to the me- 
tallic filament that we must turn for those 
inventions which are enabling electric 
lighting to compete with the Welsbach 
gas mantle. 

The first commercial metallic-filament 
lamp was the osmium lamp, invented by 
Auer von Welshach in 1898, and put on 
the market in the following years. Its 
regular commercial supply commenced in 
1902, 

In this lamp the filament is made 
of metallic osmium, which has a con- 
siderably lower specifie resistance than car- 
bon. Due to this increased conductivity 
doubts were expressed as to whether os- 
mium Jamps could be manufactured for 
the usual voltages. 

The osmium lamp consumed per candle- 
power one and one-half watts; useful life 
over 1,000 hours; decrease of cand]e-power 
during that period seareely any. They 
were hence much superior to carbon lamps 
taking per candle-power three and onc- 
half watts. and after a life of 800 hours 
decreasing in candle-power twenty per 
cent. 

At first the osmium lamps could only 
be produced for thirty-seven volts, which 
necessitated the connection of three lamps 
in series on a 110-volt circuit. The lamps 
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' British patent No. 19,427, 1897. 
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were very fragile, and had to be burned 
in a perpendicular position. Their cost 
was about ten times that of a carbon lamp, 
due largely to the limited quantities of 
osmium available. 

This did not prevent millions of these 
lamps being manufactured, but it was evi- 
dent that it would be impossible to pro- 
duce them in the quantities required to 
supply all Europe, which would need be- 
tween thirty and forty million lamps per 
year. 

During the following three years the 
osmium lamp was further improved and 
made available up to seventy-seven volts, 
enabling two in series to be used for 110 
volts, and three in series for 220 volts. 

In January, 1905, shortly after a paper 
read by Drs. von Bolton and Feuerlein,! 
the tantalum lamp appeared on the mar- 
ket. . It possessed the great advantage 
that it could be burned in any position and 
on a 110-volt circuit. Its economy was 
slightly less than that of the osmium 
lamp, and the useful life of the filament 
was considerably shorter. It was found 
that this life, when the tantalum lamp was 
used on alternating-current circuits, was 
so low that the makers did not recom- 
mend their lamps for these circuits. It 
must, however, be said that in spite of this 
disadvantage the tantalum lamp would 
have been looked upon as the lamp of the 
future had there not been a serious com- 
petitor to it even before it was a commer- 
cial article. 

Many inventors had been working inde- 
pendently on the improvement of the elec- 
tric incandescent lamp, using metals with 
high melting-points, such as osmium, 
chromium, molybdenum, tungsten, ete., 
and it is interesting to note the various 
suggestions as to methods of manufacture 
which appear in the patent specifications. 

Thus, Lodyguine? proposed to coat a 
suitable core of platinum, silver or carbon 
with these metals, but he could not ob- 
tain incandescent bodies consisting of the 
pure metals of high fusing-points, as evi- 
dently he did not know how to eliminate 
the interior core of platinum, silver or 
carbon on which the filament was built up. 

The superiority of tungsten over other 
metals such as osmium, molybdenum, 
chromium, zirconium, thorium, tantalum, 
vanadium, niobium, ete., for the construc- 
tion of incandescent filaments has now 
been ascertained by research, but was not 
proved at the time when Lodyguine made 
his investigations. 

In 1904 Siemens & Halske? endea- 
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2U. S. patent No, 575.002. 

3 British patent No. 20,277, 1904. 
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vored to extend their drawing process, 
which had been successful with tantalum, 
to tungsten, thorium, etc. The brittleness 
of tungsten and its want of ductility ren- 
dered the process inapplicable, and appar- 
ently Siemens & Halske have not up to 
the present time. succeeded in producing 
lamps with drawn tungsten wire. 

It was also in 1904 that Drs. Just and 
Hanaman! applied for a patent for incan- 
descent bodies consisting of pure tungsten. 
This is the first English patent describ- 
ing the manufacture of pure tungsten fila- 
ments—all previous inventors had failed 
to produce metallic bodies from this ele- 
ment which were free from oxides, carbon 
or carbides. 

The second claim of their patent reads: 

“Process for the manufacture of incan- 
descent bodies in accordance with Claim 1, 


characterized by the fact that tungsten or 
molybdenum or compounds of these 


metals are mixed with organic binding. 


media, formed and carbonized, whereupon 
the carbon is chemically eliminated, sub- 
stantially as described.” 


Quite independently of these inventors, 
the Deutsche Gasgliihlicht Aktiengesell- 
schaft (the Auer company) applied for a 
patent? which covers a process for the 
manufacture of pure tungsten filaments. 
In 1906 and 1907 a large number of 
British patents were granted both to the 
Deutsche Gasgliihlicht Aktiengesellschaft 
and to Drs. Just and Hanaman, which 
describe further improvements in the 
manufacture of tungsten filaments. 

The two patents above mentioned cover 
what is known as the “paste” process of 
producing tungsten filaments—another 
method called the “coating” process was 
protected by Drs. Just and Hanaman in 
their British patent No. 11,949 of 1905. 

These fundamental patents appear to 
protect the processes according to which 
tungsten filaments can be manufactured 
commercially at the present time. 

Before passing on to the details of 
manufacture, mention is made of the pat- 
ents of some other inventors. Among 
these are: 

Heany (American patent No. 839,585), 
who proposes to use an alloy of tungsten 
with titanium. 

Kuvel (British patent No. 28,154 of 
1904) suggests the manufacture of glow- 
ing bodies from colloidal metals. 

British Thomson-Houston Company 
(British patent No. 18,749 of 1906 and 
subsequent patents) describes the manu- 
facture of filaments of tungsten with the 
help of volatile metals or alloys, chiefly 
amalgams, which could be drawn into 


British patent No. 23.899, 1904. 
? British patent No. 19,879, 1905. 
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wire. It will be interesting to watch the 
progress of this suggestion. 

Zerning (British patent No. 2,554 of 
1906) claims the use of hydrogen and 
nitrogen compounds of tungsten as the 
materials from which to construct tung- 
sten filaments. 

As far as the author knows, the hydrog- 
enous compounds of tungsten have never 
been described by a chemist, and from the 
information he has been able to obtain 
the statement of Sir Henry Roscoe still 
stands. In his famous work, “Elements 
of Chemistry,” he refers to the treatment 
by Berzelius of tungsten trioxide in a cur- 
rent of hydrogen. 

The author understands that the result 
of the experiments of this famous scientist, 
which were confirmed by his French con- 
temporary, Moissan, was the production 
of nothing but pure tungsten powder with- 
out any trace of hydrogenous compound 
being formed. 

As Zerning’s experiments were directed 
toward the same object, it would denote 
a wonderful achievement if he should 
have produced a result which is not de- 
scribed in any scientific work and which 
the above eminent authorities found to be 
impossible. 

The nitrogenous compounds are well 
known, and it is proved that they can not 
exist at the high temperature at which 
the filaments have to be burned. The 
patent description is not very clear, but 
indicates that Zerning intends to make use 
of the “paste” process, thus producing fila- 
ments containing probably carbon or car- 
bide. 

After a careful consideration of all the 
patents on the subject, the author believes 
he is right in maintaining that of the 
multitude of processes that have been ap- 
plied for and tried since the first applica- 
tion of the Deutsche Gasgliihlicht Ak- 
tiengesellschaft and the Just and Hana- 
man patents, these two alone have during 
the last two years produced to the world 
commercial and useful lamps. By this he 
means lamps of such characteristics as re- 
gards current consumption, life and light 
as to inaugurate a new epoch in the elec- 
tric lighting industry. 

It has been ascertained that all metallic 
filaments burning at a consumption of 
one watt per candle have been made with 
tungsten filaments. If ever so small per- 
centages of other substances are added to 
the tungsten, the economy and useful life 
of lamps with such filaments suffer im- 


mediately. 
“Osram” is the name under which the 
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Auer company introduced the first com- 
mercial tungsten metal-filament lamp. 

The osram lamp is manufactured by 
the “paste” process, the principle of 
which consists in preparing from solid 
substances, such as the metals, themselves, 
in the most finely divided form, a paste 
with binding or stiffening agents such as 
the gums, dextrine and other similar 
bodies. Such a mass has the consistency 
of putty, and is then squirted through a 
very fine orifice in a diamond, with a 
pressure of several tons per square inch. 
The result of the squirting operation is 
that one obtains a somewhat moist thread, 
which, however, has enough coherence to 
be formed jinto filaments that do not 
break while being dried. 

The filaments are first heated under ex- 
clusion of air and then possess sufficient 
strength to be held in metal clamps. They 
are then subjected to the passage of an 
electric current which raises them to a 
high temperature, causing the filaments 
to sinter. The process of sintering is 
carried out in gases which chemically at- 
tack all the constituents of the binding 
agent, without the metal being affected, so 
that eventually a filament of pure metal 
remains. This filament is dense and 
homogencous, but being obtained by a sin- 
tering process it is different in structure 
from the still denser metal which would 
be obtained from a melted mass. 

Auer von Welsbach! describes a method 
for the manufacture of an electrical illu- 
minating body of osmium by sintering the 
most finely divided metal at such a high 
temperature that platinum would evap- 
orate, which temperature destroys the 
binding material which had been used in 
the manufacture of the threads, The fila- 
inent so obtained withstands a very high 
temperature, but it is still of a more or 
less spongy or porous constitution; very 
metallic, but nearly solid. The difference 
of the filament of the osram lamp, which 
is pure tungsten metal, from the filaments 
of the osmium lamp, shows itself by the 
following characteristics: Owing to the 
higher melting-point of tungsten, an os- 
ram filament will stand a temperature at 
least 100 degrees centigrade higher than 
the osmium filament. Their specific re- 
sistance and resistance coefficients differ 
and there is considerable difference in 
their radiation properties. The color of 
the osram filament is a steel to a silver 
gray, while the osmium filament has a 
bluish-gray appearance. 

When preparing osram filaments for 
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lamps of 120 volts, twenty-two to twenty- 
seven candle-power, burning at an efti- 


ciency of about 1.1 watts per candle- 
power, taking 0.2 to 0.25 ampere, the di- 
ameter of the filaments is 0.03 millimetre. 
The jet from which this filament is 
squirted is, of course, much larger. As 
an example: 


The diameter of the jet at point of 
issue from the diamond is about. 0.055 mm. 


The thread, after being squirted, 
shrinks to, when dried 0.050 “t 


After it has been heated to a red 

heat under exclusion of air, it 

becomes a very porous tilament, 

with a diameter of . 0.045 ~“ 
When this is sintered by the passage 

of an electric current which 

raises it to the brightest white 

heat, its length is reduced, and 

it finally shrinks down to a 

diameter of .. Se ee OL08000% 
The shrinkage is caused by the re- 

moval of the carbon and other 

material forming the organic 

binding medium, which origi- 

nally amounted to .. oa 84 percent 

of the volume of the paste. 


It follows that during the whole proc- 
ess N4 per cent of the original 
volume must disappear, and the 
shrinkage corresponds to a lin- | 
ear contraction Of o e e 89 


It is easy to alter the amount of shrink- 
ave by selecting suitable proportions of 
the binding medium or by adding volatile 
substances which disappear on heating. 

During this heating process the fila: 
ment is fastened in clamps and placed in 
globes or other arrangements containing 
certain gases. The heating is effected by 
the electric current to a gradually increas- 
ing amount, and while the thread de- 
creases in length and diameter, it al the 
came time allows the passage of increased 
currents. This is due to the sintering of 
the particles and also to the filament being 
freed from carbon, which even in minute 
quantities Increases its resistance. The 
process 18 controlled by the operator, who 
has a voltmeter and ammeter to guide him. 
The current increases rapidly at first, but 
reaches a constant value within a few 
minutes. This is common to all sinter- 
ing processes, and the same phenomena 
are observed with osmium, iridium or 
molybdenum filaments. 

The filament so obtained is elastic but 
brittle, that is, the osram thread, 0.03 
millimetre diameter, can be bent into a 
loop of about one centimetre diameter 
without breaking. After this bending it 
returns to its original form. Each fila- 
ment is fastened on to its leading-in wires 
without the application of any paste. 

This ig carried out in the following 
way: The end of the leading-in wire js 
melted down to a small globule by means 
of an electric are. This globule holds the 
filament securely, and the resistance from 
the passage of the current from the lead- 
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ing-in wire to the filament is negligible. 
The evacuation of the lamp is carried 
out in the same way as with carbon-fila- 
ment lamps. Any process, mechanical or 
chemical, is suitable, but it is found that 
any traces of the gases occluded in the 
tungsten filament escape much more slowly 
than in the case of the carbon filament. 
The result is that the evacuation process 
requires a longer time with the osram than 
with the carbon filament lamp. 

The other method of constructing tung- 
sten filaments was developed by Drs. Just 
and Hanaman simultaneously with, but 
quite independently of, the Deutsche Gas- 
vlithlicht Aktiengesellschaft. Their lamp 
was introduced commercially under the 
name “Just-Wolfram.” They use what 1s 
known as the “coating process,” as de- 
scribed in the British patents 11,949 of 
1905 and 3,684 of 1906. This interesting 
process is carried out as follows: Ordi- 
nary carbon filaments of very smal] diam- 
eter, 0.02 to 0.06 millimetre, are raised 
to a bright red heat by means of an elec- 
trie current in an atmosphere of volatile 
tungsten compounds in the presence of 
hydrogen. The compounds most used are 
the chlorides and oxychlorides of tung- 
sten. 

The heat of the filament causes the 
hydrogen to reduce the volatile metallic 
compounds, depositing the metal in homo- 
geneous condition on the carbon filament. 
‘ A later patent discloses a process where- 
by three or more filaments are coated in 
series at one operation. After the fila- 
ments have been coated in this way their 
transformation into pure tungsten fila- 
ments is carried out as follows: 

The filaments are submitted to the 
action of an electric current in an at- 
mosphere of highly rarefied inert gas, such 
as, for example, hydrogen at a pressure of 
about twenty millimetres, until they show 
the clearest white incandescence. This 
process causes the carbon to combine with 
the tungsten surrounding it, forming a 
carbide. This change is so complete that 
in the resulting filament the cross-section 
is tubular, and no carbon can be distin- 
guished under a microscope at the point 
of fracture. The filaments so obtained 
containing carbon (mostly as carbide) 
present a glittering white metallic appear- 
ance. 

In the next process they are raised to 
a high temperature through the passage 
of an electric current while they are sur- 
rounded by a mixture of hydrogen and a 
little steam. This causes the carbon to be 
oxidized by the same reactions which go 


on in the water-gas process. The carbon 
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may, however, be eliminated by any other 
method which gives a resulting filament 
entirely free from carbon. Further im- 
provements of this process, first described 
in the British patent 11,949 of 1905, have 
been disclosed in the British patent 3,684 
of 1906. 

Drs. Just and Hanaman have also ob- 
tained patents? protecting the process of 
mounting their tungsten filaments to the 
leading-in wires. This is effected by 
means of a paste consisting of finely di- 
vided tungsten metal mixed with coal tar 
or gum. These paste mounts are dried 
and finally made red-hot by any suitable 
means before the filament is heated in the 
bulb. 

The supports used in these lamps are 
made of suitable metal. 

Exhausting is done in a manner similar 
to that employed for carbon lamps. 

The filaments made by this process have 
a light gray silvery appearance and a little 
smoother surface than those made by other 
methods; in fact, they most nearly ap- 
proach the appearance of a drawn wire. 

Though this process is entirely differ- 
ent from the “paste” process, the final re- 
sult in each case is a pure, sintered fila- 
ment of tungsten metal. The sole differ- 
ence is that the filament made by the Just 
and Hanaman process is tubular. As re- 
gards economy, the tungsten or osram 
Jamps produced by either of the above- 
described processes have identically the 
same characteristics. 

It has been proved that these lamps will 
burn for from 1,000 to 2,000 hours with 
a consumption of about one watt per can- 
dle-power, without any appreciable fall- 
ing off in the candle-power. Of all the 
metals which have been experimented with 
up to now, only pure tungsten has such a 
life. 

In economy, the result is also better 
than has been obtained with other fila- 
ments, thus: 

The osmium filament takes 1.5 watts 
and the tantalum 1.7 watts for direct cur- 
rent, and somewhat more for alternating. 

OUTPUT AND EFFICIENCY. 

In the following comparisons between 
the osram and carbon lamps the author 
has adopted the Hefner candle-power in 
every case, as this has so far been the 
standard mostly used when metallic fila- 
ment lamps have been discussed. At the 
present it is found next to impossible to 
try to standardize metallic-filament lamps 
per candle-power. It would make the 
lamp commercially impracticable. . 

The metallic-filament lamps resemble m 
characteristics more the incandescent gas 
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mantle than carbon-filament lamps, and 
there is, therefore, nothing unreasonable 
in demanding a similar treatment for 
them as is accorded to the incandescent 
gas mantle. The normal efficiency of 
both osram and Just and Hanaman lamps 
of all voltages is about one watt per can- 
dle-power. At such efficiencies they burn 
1,000 hours without a perceptible decrease 
of candle-power. 

The following figures give a compari- 
son between the energy taken and power 
radiated from the surfaces of osram and 
carbon filaments: 

The filament of a twenty-five-candle- 
power osram lamp, consuming per mean 
horizontal candle-power 1.1 watts, has a 
total surface of about fifty square milli- 
metres, which equals per candle-power two 
square millimetres, or per watt of sup- 
plied energy, 1.8 square millimetres. <A 
good surfaced carbon filament consumes 
per mean horizontal candle-power 3.5 
watts = per candle-power 5.5 square mil- 
limetres, or per watt of supplied energy 
1.57 square millimetres. It results, there- 
fore, that one square millimetre surface 
of osram filament gives 0.5 candle-power 
and consumes 0.55 watt. One square mil- 
limetre surface of carbon filament gives 
0.182 candle-power and consumes 0.63 
watt. 
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surface. On the other hand, considering 
the greater light emanating from the 
osram filament, it ought to exceed the 
carbon filament by about 200 degrees cen- 
tigrade. 

These contradictory conclusions show 
clearly how different is the radiating 
power of the osram filament as compared 
with the carbon filament. The latter be- 
haves much more like the “black body” 
of the radiation theory. 

From approximate calculations the tem- 
perature of an osram filament burning at 


TABLE I. 


| Osram, | Carbon. 
Per Cent. Per Cent. 


Increase of light due to 10 per 


cent increase in voltage... .. | 
Decrease of light due to 6 per 
cent decrease of voltage . -| 21 | 34 


1.1 watts per candle-power is about 250 
degrees centigrade higher than that of a 
carbon filament burning at 3.5 watts per 
candle-power. If a carbon filament were 
to be overrun to such an extent as to con- 
sume only 1.1 watts per candle-power, its 
temperature would then have to be raised 
by 360 degrees centigrade. 

The favorable radiating properties of 
the osram filament, therefore, mean that 
its temperature is 100 degrees lower than 


TABLE IT. 
LIFE-TEST RESULTS, 


i 


NoTe.—For the purpose of comparison all the above results have been expressed in terms of the 
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tungsten filaments at ordinary tempera- 
tures, the resistance at those temperatures 
which, in a vacuum, correspond to 1.5 
watts per candle will be as follows: 
For a carbon filament, 0.55 of the orig- 
inal; 
For a tantalum filament, 5.7 times; 
For an osmium filament, 8.5 times; 
For a tungsten filament, 11 times the 


original. 
At temperatures of about 2,200 degrees 


centigrade absolute, each increase of tem- 
perature of ten degrees increases the re- 
sistance of a tungsten filament about 0.45 
per cent. 

If the pressure is raised from 100 to 
104.5 volts, the current rises from 1 to 
1.027 amperes. 

For a carbon filament the amount of the 
increase would be from one to 1.05 am- 
peres. 

The total energy supplied, therefore, 
rises in the former case about 7.3 per 
cent, and in the latter about 9.7 per cent. 

Near the normal conditions the light of 
a carbon-filament lamp rises and falls 
with the 6.3 power, that of a tungsten- 
filament lamp with the 3.6 power, of the 
voltage. 

The latter differences are too great to 
be explained by the increase of energy 
caused by the change of pressure. 
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‘Hefner’ unit of candle-power. 


*This is a continuation of Test II to 3,350 hours to show that it pays to burn osram lamps to the limit of life. 


RADIATION. 

It will be seen from the above figures 
that the osram filament radiates only 
elghty-seven per cent of the energy ra- 
diated by an equal surface of the carbon 
filament, but gives 275 per cent of the 
light given by the carbon filament. 

If the kind of radiation were the same 
in both caseg the carbon filament ought 
to get hotter than the osram filament by 
about sixty degrees centigrade, because of 
the higher total radiation per unit of 


that of a carbon filament of the same effi- 
ciency. If it were not so possessed of this 
radiating property it would have to be 
burned at an efficiency of 1.5 to 1.6 watts 
per candle-power, in order that it might 
have the same life it actually possesses at 
1.1 watts per candle-power. 

A further favorable property T 
by all tungsten filaments is their high 
positive temperature coefficient of elec- 
trical resistance. If one takes the resist- 
ance of carbon, tantalum, osmium and 


The small changes in the light of the 
osram lamp, as compared with a carbon 
lamp for the same change of voltage, can 
only be completely explained by the sup- 
position that with a change of energy the 
radiated light is altered in a different way 
with the two lamps. A simple calcula- 
tion shows that near the normal efficiency 
the light of a carbon lamp changes with 
the third power of the energy, while such 
change for an osram lamp progresses with 
2.3 power of the energy.” These propor- 
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tions have a very important practical con- 
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while the reduction of light from the os- there will be no decrease in the output of 


sequence, which is clearly shown by ram lamp is not considerable. the central stations, but the comparative 
| ) p 
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Fig. 1.—Osram AVERAGE Lirge-Test CURVES. series numbers, the curves for osram lamps, details of the 
current being tested lamps being given in Table II. Fig. 2 
It will be seen that the osram lamp is to one-hundredth of an ampere. This gives results of tests of tungsten lamps 


much less affected by changes in voltages. 
Thus, if the pressure is decreased by six 
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o 100 
ours 


Fia. 4. —CARBON-FILAMENT LAMP CHARACTERISTICS. 


per cont from the normal, the light from 
a carbon-filament lamp is reduced so 
much that it is a considerable drawback, 
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pairing can, of course, be avoided by the 
use of transformers of various types when 


the supply is by alter- 
nating current. 
Regarding the effect 
of metallic - filament 
lamps on supply 
systems, the author 
thinks that this will 
first increase the unit of illumina- 
tion, making it a twenty-five or 
thirty - five - candle - power lamp. Hence, 


800 900 1000 


made by the Just-Hanaman process, which 
indicates the good quality of these lamps. 


Fic. 8.—TANTALUM LAMP CHARACTERISTICS. 


The test was stopped at 1,000 hours, but 
the lamp would probably have lasted for 
2,000 hours or more. After 1,000 hours 
the drop in the candle-power was only 
three per cent. 

Fig. 3 gives the results of a life test 
on tantalum lamps. This is a typical 
performance on a direct-current circuit. 
The author figures that for these lamps 
the cost. per thousand eandle-hours, 18 
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seventy-three per cent more than for the 
osram lamp. In Fig. 4 curves are given 
showing life tests of typical English car- 
bon lamps. 

Osram lamps have been used for street 
lighting in Canterbury, and the record of 
the performance there is given. Sixteen 
lamps burning in St. George’s Place have 
had an average life so far of 1,834 hours. 
Eight of these lamps are still in service 
after 2,434 hours. On Dover street and 
Oaten Hill twenty-nine lamps have been 
in use, with an average life of 1,792 
hours; of these fifteen were in service at 
the time of the report, having lasted 2,464 
hours. 

The author then considers some special 
applications of low-voltage osram lamps, 
and the use of these with small trans- 
formers. He discusses the losses taking 
place in the latter apparatus and assumes 
that the total transformer loss during the 
sear for a 300-watt transformer would be 
forty-four kilowatt-hours; for a 750-watt 
transformer it would be eighty-eight kilo- 
watt-hours. Taking the former figure and 
assuming a cost for energy of eight cents 
per kilowatt-hour, the cost of lighting a 
house equipped with twenty-five sixteen- 
candle-power lamps, nineteen of which are 
burning at one time, is worked out for 
various maximum hours of load. Assum- 
ing 300 hours at maximum load, he finds 
that the cost of energy with osrain lamps 
would be $11.25; with carbon lamps it 
would be $28.50, a saving, by the use of 
the former, of $17.25. Assuming 800 
hours of maximum load, the cost of energy 
for the osram lamps comes out at $23.85; 
for carbon lamps it would be $76. The 
saving, if the osram lamps be used, would 
be $52.15, In the first case the cost of re- 
hewing the osram lamps would be $7.50 
Carbon lamp renewals would cost $1.75, 
making a total cost of the osram lamps of 
$18.75, and of carbon lamps, of $30.25. 
The total saving in the use of the osram 
lamps for 300 hours’ maximum use would 
therefore be thirty-eight per cent. If the 
number of hours of maximum use were 
800, the osram lamps would cost about 
$20 for renewals, and the carbon lamps, 
about $3.75. In this case the saving with 
the use of the former lamps would be 
forty-five and one-half per cent. 

The author also calls attention to the 
reduced copper losses and the reduced size 
of transformers needed when the new 
types of lamps are employed. The saving 
due to the former item is found to be con- 
siderably more than would be expected. 
A difficulty has been encountered in the 
use of the small transformers, since the 
power taken by them when unloaded is not 
sufficient to operate the meter; therefore 
this is not recorded. This objection can 
€ overcome by allowing the station to 
charge the consumer at a flat rate for such 
losses, which can be done very equitably. 
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A Rectification Effect in a 
Vacuum Tube. 

A discussion is given in the June issue 
of the American Journal of Science of the 
behavior of the vacuum tube as a rectifier, 
which was noticed and investigated by 
Professor Henry A. Perkins. He found, 
in the first place, that when an exhausted 
tube, the pressure in which was about 
half a millimetre of mercury, was exposed 
to an alternating electrostatic field of low 
frequency and comparatively low poten- 
tial, an ionizing effect took place which 
caused a direct current to flow through a 
suitably connected galvanometer. The ef- 
fect was studied by making a tube perfect- 
ly symmetrical with electrodes in each 
end, which were connected to the galva- 
nometer terminals. Over the tube was 
placed a metal ring which could be moved 
from one end to the other. The tube was 
about twenty centimetres long and two 
centimetres in outside diameter. The ring 
surrounding it did not touch it at any 
point, but was connected to one end of the 
step-up coil of a transformer, the other 
end of which was earthed and the low- 
tension coil uf which was connected to the 
commercial supply. As soon as thie 
prunary coil of the transformer was closed, 
a faint glow was noticed in the tube about 
the ring, and the yalvanometer was de- 
flected, taking a fairly constant position. 
This deflection varied with the potential, 
but when the potential of the ring was less 
than 550 volts, it was not readable. ‘Lhe 
Same was true if the ring was placed sv 
that the glow did not reach to both elec- 
trodes. As the ring was moved from one 
electrode toward the other the current in 
one direction gradually increased, reaching 
a maximum near the centre of the tube. 
it then rapidly reversed to an equal maxi- 
mum in the opposite direction and fell 
off, giving a symmetrical curve. When the 
ring was at either end of the tube the 
current was practically zero. It was dif- 
ficult to obtain readings at points between 
the two maxima, as the effect here seemed 
to be unsteady, but at the maximum points 
aud beyond the -readings were quite 
steady. A more careful exploration of the 
curve showed peculiar humps and notches 
in it at the highest point. These were 
found on both sides of the centre, but are 
attributed to some peculiarity of this par- 
ticular tube. The effect of a change in 
the potential of the ring was studied, and 
it was found that below 550 volts there 
was practically no ionization. At this 
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point, however, there was a sudden flow 
of current, and the effect then increased 
fairly regularly with increase in the po- 
tential of the ring. A small storage bat- 
tery was connected in the galvanometer 
circuit, and it was found that only a few 
volts were needed to reverse the current 
when the coil was near the centre of the 
tube, and a large current in the opposite 
direction was readily produced. But to 
produce the same effect with a coil near 
the end of the tube, a considerably higher 
battery potential was necessary, in the 
neighborhood of 100 volts. It was also 
found that the maximum current pro- 
duced by a given battery potential was 
secured when the battery was opposed to 
the ionizing current. An electrostatic 
voltmeter was then substituted for the 
galvanometer, the object being to avoid 
the flow of current and to measure the po- 
tential effects. The curves secured in this 
way were about the reverse of those given 
by the galvanometer, the potential being 
zero When the coil was at the centre of the 
tube and increasing rapidly as it was 
moved toward the ends to values too 
high to be measured. It was found that 
the electrostatic voltmeter took up its final 
position much more quickly when the ring 
was near the centre of the tube than near 
the ends. The small deflections due to the 
former position were reached in the frac- 
tion of a second, while for the large read- 
ings near the ends several minutes were 
necessary to charge the voltmeter to the 
indicated potential. This, again, seems 
to indicate a maximum current effect 
when the ring is near the centre of the 
tube. Any theory accounting for this phe- 
nomenon must explain the following fea- 
tures: (1) A direct ‘current is caused by 
an alternating electrostatic field. (2) The 
positive pole of the tube is always the 
one nearest the exciting ring. (3) The 
maximum currents are obtained at points 
nearby, and on either side of, the centre. 
(+) The terminal voltage of the tube 
varies oppositely from the current; it is 
minimum when the current is maximum. 
The author then studies the effect from 
the theory of ionic conduction of current 
and the relative velocities of the ions due 
to the potential gradients set up between 
the ring and the electrodes. He deduces 
a number of equations for these effects, 
which are apparently in agreement with 
the results observed and seem to account 
for the effect of electrification. Further 
experiments are, however, in progress to 
study the effect of changes in the form 
of the tube, variation of frequency, press- 
ure, etc. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Interference Preventer for Wireless 
Telegraphy. 

A description is given here of the 
method developed by R. A. Fessenden for 
preventing interference with a receiving 
wireless telegraph station due to neighbor- 
ing stations. This method is based upon 
the fact that resonance curves in general 
have a curvature of the same sign. Hence, 
if three circuits having a very small damp- 
ing are carefully tuned, the one to the fre- 
queney which it is desired to receive, and 
the others to a higher and a lower fre- 
quency, respectively, the latter two cir- 
cuits can be made to neutralize the effect 
of disturbing impulses—those not of the 
desired frequency—which are caught by 
the properly tuned aerial, and which 
would otherwise be heard in the receiving 
instrument. In practice but a single 
vertical antenna is employed, connected to 
three separately tuned circuits. Each cir- 
cuit contains a detector, which is prefer- 
ably a solid baretter, and the necessary 
cell and potentiometer arrangement. The 
receiving or, rather, indicating instrument 
is a telephone having four coils, two on 
each limb of the magnet. One of these 
coils is placed in each of the auxiliary cir- 
cuits, the remaining two being placed in 
the one tuned to the exact frequency of 
the signals to be received. The latter coils 
are arranged so that their windings oppose 
the action of the other two coils, and they 
are made somewhat weaker than these 
coils, having fewer turns. When a dis- 
turbing impulse strikes all three antenne 
this will, if not in tune, produce nearly 
equal effects in all the baretters, and hence 
these effects will neutralize each other as 
regards their effect upon the diaphragm 
of the telephone. If, however, the oscilla- 
tions are of the proper frequency, the 
baretter in the antenna circuit of the 
proper frequency will be very much more 
strongly affected than either of the others, 
and thus the telephone will be actuated. 
This effect can be enhanced by making 
the damping of the two auxiliary antenne 
somewhat greater than that of the other. 
The’ adjustment of the relative strengths 
of the coils is the most important point. 
This, it is said, may be done either by 
calculation or by trial. The arrangement, 
although simple, is effective. Professor 
Fessenden thinks that some such system 


is essential, as he does not believe that 
mere tuning to the wave-frequency, how- 
ever carefully it be done, will insure 
against interruptions from disturbing 
sources.—A bstracted from the Electrician 


(London), May 22. 
< 


A Four-Year Course in industrial 
Engineering. 

The low efficiency of the craftsmen in 
various trades in America is, according to 
Professor Hugo Diemer, becoming a 
cause of concern not only to employers and 
owners of industries, but to the leaders 
of organized labor as well. The tendency 
toward specialization makes it well nigh 
impossible for apprentices to get a good 
general knowledge of their trade, such as 
was in former years quite possible. In 
striving for a variety of experience the 
young tradesman is forced to adopt a 
nomadic life, a process that few can fol- 
low advantageously. It is often said that 
tradesmen coming from Germany are 
better all-around workers in their craft 
than the average Americans in the same 
occupation, for which result the German 
“continuation” schools, or trade schools, 
are largely responsible. The author thinks 
that a similar system of vocational schools 
is needed in this country for preparing the 
young workmen to be better workers. 
Hand in hand with these secondary 
schools we need, further, a more advanced 
class of vocational schools for such 
students as have completed their general- 
culture high-school course at the age of 
eighteen and wish to spend about two 
years in becoming proficient in one of the 
more advanced trades, such as lithography 
and printing. The author then discusses 
some of the weaknesses of the present 
technical schools. The graduates of these 
schools usually are taken by large manu- 
facturing concerns, as the immediate op- 
portunities and surroundings are more at- 
tractive there, but he thinks that it is 
the smaller industries which would offer 
the greatest opportunity for such men, 
though as vet these industries have seldom 
availed themselves of the services of 
trained men. The most wasteful power 
plants, the most inefficient manufacturing 
processes, the most uneconomical build- 
ing arrangements, and the poorest organ- 
ization methods are found in the smaller 
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industries. The opportunities offered here 
for the trained man to become a leading 
factor in the business are great, but to 
do this he must put up with the incon- 
veniences and annoyances due to his sur- 
roundings during his first years. To make 
the most of these opportunities the young 
man should have had a special training, 
which he can not easily obtain from the 
present technical courses. The author 
then compares the mechanical engineering 
courses offered at twelve leading engineer- 
ing schools and shows where the work 
there might be reduced to make room for 
other instruction which is not now given. 
He lavs out a four-year curriculum in in- 
dustrial engineering, the aim of which is 
to teach fundamental scientific and engi- 
neering principles without going too great- 
ly into details and spending too much 
time on processes that change from year 
to vear. The study of languages is con- 
sidered important, and a good deal of time 
is given to the study of political economy, 
elements of accounting, commercial law, 
commercial geography, theory and history 
of money, banking, history of development 
of industrial society, industrial and social 
history of the United States, transporta- 
tion, corporations, factory organization 
and administration, engineering specifica- 
tions, heating and ventilating, and archi- 
tecture.—A bstracted from the Engineer- 
ing Magazine (New York), June. 
< 
The Merz-Priee System of Automatic 
Protection for High-Tension 
Circuits. 

A description is given here of the 
method of protecting electrical distribu- 
ting svstems devised by C. H. Merz and B. 
Price, which has been used in the north 
of England for some time with consider- 
able success. The svstem is now installed 
on seventy feeder cables, covering a route 
of about 200 miles, working at 6,000, 
12,000 and 20,000 volts, together with 
fifty substations having apparatus with an 
aggregate rating of 50,000 kilowatts. 
Since the system was installed it has been 
found that a shock due to a breakdown 
at any point is scarcely noticeable at the 
power station, and in no case has the syn- 
chronism of the machines been upset. The 
general principle of the system is that a 
balance is created under-normal conditions 
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between the power which is flowing at 
the points of entry to and exit from the 
cable, or apparatus, to be protected, and 
means are taken whereby this balance is 
disturbed only when leakage takes place 
between the points of entry and exit, due 
to a breakdown. The simplest arrange- 
ment of this system for a three-phase 
transmission cable consists in running in 
the same duct a three-core, low-tension 
pilot cable. At each end the latter is con- 
nected to three-phase relays or to three 
single-phase relays, and to secondary 
windings’ of current transformers; the 
primaries of which are in series with the 
cores of the main feeder cable. These re- 
lays are of the simplest possible character 
and act only as contact makers. They 
close a local battery circuit for a moment 
only, and at the same time release a fall- 
ing weight, which in turn short-circuits 
the contacts just made. Since the cur- 
rent at both ends of the main cable, 
neglecting the inappreciable capacity cur- 
rent, must be the same at every instant, 
it is evident that unless there is leakage 
between the two sets of current trans- 
formers, the inductive effect which this 
current will produce in the pilot-wire cir- 
cuits will be equal and opposite, so that 
no appreciable current will flow through 
the relays; but as soon as there is leakage 
the balance will be upset and a current 
capable of operating the relays will flow. 
The system fulfils the following condi- 
tions: It discriminates with certainty— 
that is to say, it is certain of action on 
faulty cables, but inoperative with equal 
certainty on healthy sections. It is suit- 
able for use on all possible arrangements 
of cables, whether these be separate, or 
interconnected, or forming parts of com- 
plicated networks. It is instantaneous in 


` isolating a faulty piece of apparatus, and 


it entails only the simplest possible appa- 
ratus. With the ordinary systems of pro- 
tection, when a fault occurs at some dis- 
tance from the power station, the heavy 
rush of current has to flow through several 
overload relays in series, and it is difficult 
to’ prevent these from operating almost 
simultaneously and isolating undamaged 
sections of the system. This effect is 
avoided in the system just described be- 
cause it depends upon the combined effect 
of the current at both ends of the cable, 
and when these are equal the relay is not 
affected. The controlling system is thus 
independent of the magnitude of the oper- 
ating current, of the voltage of the supply 
and of the direction of flow of power in 
any of the phases. The system may be ar- 
ranged especially with a view to avoiding 
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time-lag, and since, in most cases, currents 
at both ends of the cable combine to oper- 
ate the relay on the overloaded section, 
the apparatus is rendered doubly sensitive 
and rapid in action. The balancing of 
these three-phase relays may be obtained 
by opposing electromotive forces or by a 
form of magnetic balancer in which mag- 
netomotive forces are opposed to one an- 
other. The first method is most readily 
applicable to the protection of feeder 
cables, while magnetic balancing is best 
suited for the protection of transformers 
and other apparatus in the station. When 
magnetic balancing is employed, it is pos- 
sible to combine the protective gear with 
the measuring apparatus by using the 
same current transformers.—A bstracted 
from Electrical Engineering (London), 
May 21. 
< 


Inductive Interferenee with Telce- 
phone Circuits in Proximity to 
High-Potentiai Transmission 
Lines. 


The author of this study has had con- 


siderable experience in the operation of 


telephone circuits in proximity to high- 
tension lines on the Pacific coast, and he 
here gives the results of his experience. 
He first discusses the theory of interfer- 
ence and methods of compensating for 
this by distribution. Theoretically, trans- 
position should be effective if carried out 
once at the centre of the disturbing sec- 
tion, but this is impracticable because, al- 
though the resulting effect at the extreme 
ends of the circuit might be zero, the 
strains thrown upon the telephone system 
would be destructive. It is necessary to 
transpose the power circuit as well as the 
telephone. 
wires is effective only under conditions of 
perfect balance, and if the three phases 
vary appreciably such a transposition 
scheme is useless. The same is true 
should any one of the phases become 
grounded, The author has observed that 
the disturbance is more pronounced and 
somewhat different in character where the 
exposure is to a three-phase circuit oper- 
ated with a Y connection and a grounded 
neutral, than with a Y connection un- 
grounded or with a delta connection. The 
effect in the former case seems to be due 
to the triple harmonics flowing back 
through the ground. Some details are 
then given of experiences through which 
he has passed, one occasion being the 
running of a 15,000-volt transmission sys- 
tem parallel to a telephone line at a 
separation varying from ten to sixty feet 
for a distance of approximately twelve 
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miles. The total length of telephone line 
was in the neighborhood of seventy miles 
and the exposures occurred at rather wide- 
ly separated sections. Until the grounded 
neutral was used on the transmission sys- 
tem the inductive effect was unnoticed, 
but as soon as a plant operating with a 
grounded neutral was connected in multi- 
ple with this system, the disturbance was 
such as to render the lines uncommercial. 
The high pitch of the disturbance was very 
noticeable in this case. The difference of 
potential from telephone line to earth, due 
to such disturbances, varies greatly and 
may be about eighty, or it may be over 
700 volts. In one case where the line 
was particularly exposed a sixteen-candle- 
power, 110-volt lamp was connected be- 
tween the wire and the ground. It glowed 
slightly. Connecting an alternating-cur- 
rent voltmeter in this circuit, it was esti- 
mated that the potential existing was 
about 610 volts. The current which had 
passed through the lamp was estimated at 
about two-tenths of an ampere. A con- 
denser and ballistic galvanometer were 
then obtained and a maximum potential 
of 730 volts was found. An important 
question is: With a given length of ex- 
posure what separation must be considered 
essential? Although apparently simple, 
no reasonably definite reply can be given. 
Too much depends on the conditions of 
the telephone line throughout its entire 
length, the relative amount of open wire 
and cable, the kind of cable, the terminal 
apparatus, etc., all of which have an ef- 
fect upon the result. Particular emphasis 
is laid, upon the fact that while toll lines 
may be widely distributed, they are gener- 
ally brought together along some route, 
and a disturbance originating on some 
isolated section of one line may affect a 
whole lead when it is brought to the main 
pole-line. Another effect is the impossi- 
bility of utilizing a phantom-circuit ar- 
rangement where there is any disturbance 
due to a transmission line. The conclu- 
sions drawn from this consideration are 
that the telephone lines should be sepa- 
rated as widely as possible from all sources 
of foreign electrical interference and par- 
ticularly from high-tension transmission 
circuits, but practically it is impossible 
to prevent some exposure somewhere on 
the system. Wherever interference is 
found, separation should be made as great 
as possible, since the effect varies approxi- 
mately as the inverse square of the sepa- 
ation.—Abstracted from the Journal of 
Electricity, Power and Gas (San Fran- 
cisco), May 23. 
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The Willis “ Straight-Line” 
Meter. 

One of the features of the exhibition of 
the Federal Electric Company, Lake and 
Desplaines streets, Chicago, Ll., at the re- 
cent convention of the National Electric 
Light Association at Chicago, which at- 
tracted a great deal of attention from 
central station men, and which the com- 
pany announces has jumped into imme- 
diate popularity, was the Willis “Straight- 
Line” meter. This meter can be read as 
easily by the customer as by the central 
station man, as there is no constant used 
and it reads directly in kilowatt-hours. 
It may be used on either direct or alter- 
nating-current circuits without readjust- 
ment, and is stated to be equally accurate 
on inductive and non-inductive loads. Its 
current consumption on potential in all 
110-volt sizes averages two watts. The 
instrument is built without jewels, and 
eliminates the possibility of disablement 
through cracking or roughening. 

The meter is not affected by light vibra- 
tions of walls or partitions, nor is it 
thrown out of adjustment easily by rough 
handling. It leaves the laboratory her- 
metically sealed, and is air, water, dirt 
and gas-proof, 

It can not be successfully tampered with 
without detection and can not run back- 
ward. Any outside magnetic influence 
placed around the meter will tend to run 
it fast. It has a magnetic shunt, by 
means of which the speed of the meter 
may be altered, avoiding the necessity of 
shifting the magnet, 

The meter has a zero temperature co- 
efficient, giving the same reading in ex- 
tremes of heat and cold. The commutator 
and brushes are made from a non-arcing, 
non-corroding alloy. There are three bars 
in the commutator, making the bars wide 
and the air-gaps narrow. 

The brush-holders are mounted on a 
porcelain base, insuring rigid and per- 
manent position. The potential resistance 
is a fireproof spool made of porcelain, with 
porcelain-enameled wire. The connecting 
terminals and sealing devices are conve- 
niently placed. 

The cyclometer integrating index has 
instantaneous action number wheels, and 
the instrument has a high torque factor 


INDUSTRIAL SECTION 
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compared with the weight of its moving 
parts. | 
The entire works can be removed in one 
piece, leaving the field coil and resistance 
in position in the base, and the works can 


INTERIOR VIEW, WILLIS ‘“ STRAIGHT-LINE” 
METER. 


be replaced in the meter and the meter 
will then read the same as before without 
readjustment. The case or cover can be 
removed by removing one screw. 


Exterior View, WILLIS ‘‘ STRAIGHT-LINE” 
METER. 


The armature is enclosed in a water- 
tight hollow ball, so that the coils can not 
be injured by rough handling. The ball 
does not become displaced in shipment and 
is always ready to rotate. 

The integrating index does not take 


more power to operate four number 
wheels than the first wheel alone. It has 
a glass-hard ball bearing with iridium 
steel cups. The ball bearing can be re- 
moved without the use of tools in a mo- 
ment. 

The 600-watt size starts on two watts, 
and all sizes are tested on twenty per 
cent overload, at which the field coils are 
cold. 

The instrument is an iron-clad meter 
and weighs six and one-quarter pounds for 
all sizes. 

—— 0 
Motor-Driven Eraser. 

In even the most careful work in engi- 
neering offices and drafting rooms mis- 
takes will occasionally be made and 
changes are frequently necessary, requir- 
ing alterations in tracings. It is well 
known by draftsmen that erasing with a 


Motor- DRIVEN ERASER. 


very light, fast motion will remove the 
lines without a scar. But most drafts- 
men do not have the patience to do the 
work without putting too great a pressure 
on the rubber, and the result is a marred 
tracing. The use of a scratcher leaves 
the poorest job of all. For these reasons 
an eraser driven by a small electric motor 
finds great favor among draftsmen. 

The eraser shown in the illustration 1s 
connected to the small Westinghouse mo- 
tor by a Coates flexible shaft, allowing the 
motor to remain in one position near the 
edge of the table from which any spot 1n 
the drawing may be reached. If desired, 
the motor may be carried from table to 
table, as its weight is but little. In some 
cases a separate bench is used for erasin;’, 
and all tracings, etc., requiring correcticn 
are brought there. 

Th motor is supplied for either direct 
or alternating current, one-twelfth or one- 
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Hghith horse-power. The high speed of 
the motor gives the circular eraser the re- 
quired high speed, so that but a light 
pressure is required to remove any lines 
desired. The tendency of men unfamiliar 
with the use of these erasers is to put too 
heavy a pressure on the eraser. This re- 
sults in overheating the paper and in some 
cases may injure it enough to spoil the 
drawing. But with a little practice any 
one may readily learn to use the eraser 
very rapidly and accurately. 

_ The complete outfit is supplied by the 
Coates Clipper Manufacturing Company, 
of Worcester, Mass. 


— 0 
Boring and Turning Mill. 
Manufacturers in America make more 
extensive use of boring and turning mills 
than the manufacturers of any other 
country, although this useful machine tool 
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a continuous ring. When fhe werk per- 
mits it, both tools on the cross-head may 
be made to cut at the same time, one on 
the top of the work and the other on the 
side. 

In order to provide for the greatest 
output for a tool of this nature, it is 
necessary to provide the greatest conve- 
nience for all the movements, horizontally, 
vertically, engagement and disengagement 
of feeds, etc., so that the machine can be 
kept under cut as much of the time as 
possible. The time which is lost in pre- 
paring work reduces the output of the 
machine, and it is the output that brings 
profit. The actual investment charge for 
the machine will in many cases be found 
to be a more important item than the labor 
charge and hence every increase in produc- 
tion is a direct saving. 

By using a variable-speed motor in- 
stalled as an integral part of the boring 


Motor Back-GEARKD TO MILLING MACHINE. 


was first developed in England. This is 
due to the improvements made by 
American machine-tool builders who ma- 
terially improved upon the types manu- 
factured by their foreign competitors. 

The range of use to which this machine 
may be put is very wide. In many shops 
it takes the place of a lathe because for 
many classes of work it is the more 
economical tool, owing to the facility with 
Which the work can be set on the face- 
Plate. In some shops it is customary to 
place a number of pieces of comparatively 
small work on the surface of the table 
around the edge and thus turn almost 


mill, the correct speed may be obtained in 
the minimum amount of time, as the con- 
troller handle is conveniently located for 
the operator. 

The boring mill shown in the illustra- 
tion, built by William Sellers & Company, 
Incorporated, of Philadelphia, is capable 
of taking work eighty-four inches in 
diameter. The variable-speed motor, sup- 
plied by the Westinghouse Electric and 
Manufacturing Company, has a speed 
range of two and one-half to one, giving 
the table any speed between one and 23.8 
revolutions per minute with the exception 
of two small gaps. ‘The feed may be 
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varied from dne-thirtaapemnd fneh to 
three-quarters inch per revolution of the 
table in eight steps. 

The machine is entirely self-contained 
and not dependent upon supplemental 
foundations for its rigidity, as the only 
portion of the machine extending below 
the floor line is the lever for adjusting the 
centre step, which is accommodated by a 
trough seven inches wide by seven inches 
deep. The table has a flat bearing with 
a central spindle and adjustable step con- 
trolled by the lever mentioned above. 

The use of the motor permits the ma- 
chine to be located where the work can 
be supplied to it with the least handling, 
thus decreasing the lost time, when the 
machine is not producing. 

—_—_-@-—_____ 
New Adapter for Tungsten 
Lamps. 
~The Benjamin Electric Manufacturing 
Company, Chicago, Ill., is placing on the 
market a new device in the form of an 


Fira. 1.—BENJAMIN ADAPTER. 


adjustable plug socket, the principal use 
of which is that of an adapter for tung- 
sten lamps. It is provided with rotating 
sleeve which permits a complete revolution 


Fic. 2 —BENJAMIN ADAPTER. | 
í 


of the socket, together with a hinge joint 
securing almost any angle of adjustment 
desired. The position of lamps in a fix- 
ture or bracket may thus be changed to the 
‘vertical. This is shown in Fig. 1. Where 
lamps are desired at right angles—i. e., 
with a horizontal socket or receptacle—a 
second device is furnished. This is illus- 
trated in Fig. 2. 
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Holophane and Imitation 
 Glassware—An Interest- 
ing Comparison. 
That the unsupported claims of manu- 
facturers can not always be accepted at 
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exact imitations. In the photographs this 
telltale similarity is seen, especially in the 
case of reflector No. 2507. The photo- 
metric comparison, however, is evidence of 
the inefficiency of these imitations from 
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Ho topaane RerLkcror No. 2507 on THE LEFT, AND IMITATION. 


their face value is shown by some remark- 
able tests recently completed by the Elec- 
trical Testing Laboratories, of New York 
city. The tests were made to determine 
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the standpoint of illumination, and that 
the entire attention of this imitator was 
devoted to counterfeiting the Holophane 
product in appearance. 


Srx-INcg HOLOPHANE No. 3068, on tae Lert, anD "Near HoLopHaNe” BALL. 


the relative values of various prismatic 
reflectors and proved conclusively that it 
is practically impossible to judge as to the 


The manufacturer of scientific reflect- 
ors will probably always suffer from the 
inroads of imitators, owing to the fact 
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DisTRIBUTION Curves OF HOLOPHASE AND IMITATION REFLECTORS. 


efficiency of such reflectors by merely com- 
paring their outward appearance. 

The accompanying illustrations demon- 
strate this very clearly in the case of two 
Holophane reflectors and two superficially 


that his product is of necessity high-priced 
as compared with unscientific “prism 
glass,” which is so similar that fraud is 
practically imperceptible to the eye. 

It is, of course, but natural that there 


Vol. 52—No. 24 


should be a ready market for cheap glass- 
ware among those to whom the matter of 
price is the determining factor. Also, it 
is easily understood why unscientific re- 
flectors can be sold at a price far below 
that of the reflector of proved efficiency. 

The scientific reflector is the product 
of engineering skill and experience in de- 
signing; special high-priced mold-making 
machinery is required ; special glass of in- 
tense brilliancy and cleanness must be 
used in order to maintain a low absorp- 
tion factor; and the workmanship must 
be of the very highest class. 

Neither price nor outward appearance 
can be taken as proof of efficiency, and 
nothing should be accepted as “Just as 
good” without a photometric comparison. 

— —e Qpe — 

The Purchase ot the Lafay- 
ette Electrical Manufac- 
turing Company. 

The Duncan Electric Manufacturing 
Company, Lafayette, Ind., has purchased 
the machinery, tools, ete., of the Lafayette 
Electrical Manufacturing Company, and 
is actively engaged in the manufacture 
of high-grade, high-efficiency transformers. 
The company has secured the services of 
one of the most competent transformer 
engineers in the country, and will place 
on the market none but transformers of 
the highest possible grade. The company 
is availing itsclf of every modern facility 
for this particular line of apparatus and 
is prepared to furnish transformers of any 
size to conform to any specification. 
Heretofore the Duncan Electric Manufac- 
turing Company has been well known as 
the maker of first-class integrating watt- 
meters. In taking over the new line, 
Thomas Duncan, managing director of the 
company, states that it is the company’s 
purpose to see that the new product 18 
always of the highest order. 

— 0 

Brilliant Electric Lamps—A 

Correction. 


The Brilliant Electric Company, Cleve- 
land, Ohio, manufacturer of Brilliant 
tungsten, tantalum and standard carbon- 
filament incandescent lamps, also standard 
carbon-filament tip or tipless incandescent 
lamps, was the victim of a typographical 
error in a recent advertisement in the 
ELECTRICAL Review, whereby the phrase, 
“tip oy tipless,” was made to read “ty 
or tylers.” 
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THE GREATEST ROOF SIGN IN THE 
WORLD. 


BY BENJAMIN WALL. 


In the issue of the ELECTRICAL Review 
for September 27, 1907, the writer re- 
ferred to the roof sign Colgate & Com- 
pany intended placing on their Jersey 
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of the letters about one ton of steel rod 
was necessary. 

Some 30,000 feet of No. 14 double-braid 
rubber-covered wire was used in wiring the 
sign and making connection to the serv- 
ice on the roof, all of which was executed 
in accordance with the rules of the New 
York Board of Fire Underwriters. 


‘COLGATE’s 


~an SOAPS 


PERFUMES 


Tak Bie COLGATE Sten. Two Hunprep Feet Wipe BY Firty Feet Hiau. Tae 
CLOCK 18 .TAIRTY-EIGHT FEKT Hranu. 


City (N. J.) factory. The photograph 
shown on this page is a night view of the 
new sign built by the Metropolitan En- 
gineering Company and can easily be read 
in Brooklyn and lower Manhattan. 

While there are many notable roof signs 
on the river front, the Colgate sign un- 
doubtedly excels in size, being over twice 
as large as any other. Some idea of the 
size of this sign may be gathered from the 
following data: 

The framework is 200 feet wide by 
fifty feet high, thus giving a total area of 
10,000 square feet available for display 
Purposes, The total weight of the frame- 
work exceeds seventy-five tons, the ma- 
terial used being eight-inch channel iron 
throughout, and to quote the consulting 
engineer of the Colgate Company, “is of 
sufficient strength to withstand any 
amount of wind pressure, even were the 
Sign one solid sheet such as is used for 
billboard display.” 

The framework is anchored to the 
building by rods which run through the 
roof beams and down to the beams of the 
floor below the roof ; the letters in “COL- 
GATE’S” are twenty feet high, with re- 
ceptacles for lamps placed six inches 
apart ; the letters reading “SOAPS, PER- 
FUMES” are thirteen feet five inches tall, 
and are of the grooved-skeleton type of 
construction. To build the letters it re- 
quired over two tons of No. 22 gauge gal- 
Vanized iron, and for reinforcing the edges 


The clock shown in the photograph is 
a feature which should not be overlooked 
when contemplating the hugeness of this 
proposition. Not only is the sign the 
largest in the world, but the clock is in 
the same class, the diameter being thirty- 
eight feet. The clock weighs approxi- 
mately six tons, of which the weight that 


DETAIL OF LETTERS ON COLGATE Roor. 


moves the hands is 2,000 pounds. The 
minute hand weighs nearly one-third of 
a ton. 

Some idea of the immense size of this 
clock may be gained from the fact that 
twenty men placed shoulder to shoulder 
could stand across its face. 
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To Exploit German Arc Lamps. 


Fox Brothers & Company, 126 Lafay- 
ette street, New York city, have recently 
established an electrical department in 
connection with their railway supply busi- 
ness, to market in this country the modern 
line of are lamps made by the Carbone 
Licht Gesellschaft, of Germany. This line 
includes the “Polar” flaming arcs for both 
direct and alternating currents. These 
lamps are reliable and embody the latest 
practice. Many thousands are burning in 
all parts of the world. The “Carbone,” 
one of the latest developments in arc-lamp 
construction, gives a pure white light and 
is suitable for both inside and outside use. 
The “Radiante” lamp for direct current 
is particularly adaptable to stores, offices 
and the textile and printing industries. 
Its soft white light is very pleasing and 
the lamp is highly efficient in operation. 
The “Radiante Economy” lamp covers the 
same field, but gives less light on a lower 
current consumption. The “Phalanx” 
lamp for alternating current has the same 
characteristics as the “Radiante” lamp. 
This line of lamps covers the entire arc- 
lighting field, and by means of suitable 
globes and reflectors the proper degree of 
illumination at the highest efficiency is 
obtained. 

This department is in charge of D. D. 
Miller and L. J. Auerbacher. Mr. Miller 
has been for many years in the sales de- 
partment of the Westinghouse Electric 
and Manufacturing Company, and will act 
as sales manager. Mr. Auerbacher has 
been identified with the technical and prac- 
tical sides of the flaming-arc industry 
since its introduction in this country. He 
has studied this line in the lamp and car- 


bon factories of Europe. On his recent 


trip abroad he secured the agency of the 
Carbone Licht Gesellschaft, which agency 
will form the nucleus of a wide line of 
electrical specialties which Fox Brothers 
& Company will handle in the near future. 


— 0 
United States Civil Service 
Examination. 

The United States Civil Service Com- 
mission announces an examination on 
July 1 to secure eligibles from which to 
make certification to fill a vacancy in the 
position of assistant engineer, at $1,400 
per annum, in the office of the Secretary 
of Agriculture, and vacancies requiring 
similar qualifications as they may occur. 
The age limit is twenty years or over on 
the date of the examination, and the ex- 
amination is open to all citizens of the 
United States who comply with the re 
quirements. Applicants should at once 
apply to the United States Civil Service 
Commission, Washington, D. C., for ap- 
plication form 1,093. 
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DOMESTIC AND EXPORT. 

MONTEREY LIGHT AND POWER SYSTEM CHANGES HANDS 
—It is announced that the Monterey Electric Power and Light 
Company has sold its plant in Monterey, Mexico, to the Monterey 
Railway, Light and Power Company. 


ELECTRIC LINE RECORDS $2,500,000 MORTGAGE—Mortgages 
have been recorded in Oakland, Cal, whereby the San Francisco, 
Oakland & San José Consolidated Railroad, recently incorporated, 
places certain of its right of way, rolling stock and real property 
in trust to secure a bond issue of $2,500,000 recently ordered by the 
directors. The railway company was incorporated for the purpose 
of building an electric line to San José along the eastern side of 
the bay. F. M. Smith and a number of capitalists are interested 
in the project. 


TO BUILD NEW TROLLEY LINE—lIt is reported that repre- 
sentatives of Stern & Silverman, of Philadelphia, Pa., are working 
up a syndicate to finance the construction and equipment of a 
proposed new trolley line from Huntsville, Ala., to Nashville, Tenn., 
at a cost of about $2,000,000, securities to the amount of $1,000,000 
of bonds with a like amount of stock to be underwritten and 
issued. It is claimed that all needed franchises for the line have 
been obtained and the road already capitalized at $150,000 in 
Alabama as far as the Tennessee line. 


A TWENTY-FIVE-MILLION-DOLLAR POWER PLANT 
PLANNED—Colonel F. H. Ray, director of the American Tobacco 
Company and chief backer of the Great Western Power Company, 
and H. P. Wilson, of the firm of Brown & Wilson, financial agents, 
recently made a tour of inspection of the Great Western Power Com- 
pany’s property and the chief power-house of the company, located 
on the north fork of the American River, California. This plant is 
nearly completed and will commence to furnish power in the 
northern part of the state in October. It cost about $12,000,000 and 
is the largest on the coast. Colonel Ray says all the power that 
can be furnished by this plant already has been contracted for and 
announces that it has been decided that the power-house on the 
American River shall be enlarged to such a size that it will be 
capable of furnishing power throughout the state. This new invest- 
ment will cost $25,000,000 and will be all subscribed by Eastern 
capital. 


COMPANIES FORMED TO CARRY OUT POWER PLAN—The 
directors of the Kansas-Colorado Power and Railway Company met 
at La Junta, Col., on May 27, and formed two companies, the first 
to be known as the Kansas-Colorado Electric Transmission Com- 
pany with a capital stock of $3,500,000, and the second, the Kansas- 
Colorado Railway Company with a capital of $5,000,000. The com- 
panies are formed for the purpose of putting into operation the 
plans of A. B. Hulit. of Madison, Wis., for the electrification of the 
Arkansas Valley from Cañon City, Col., to Dodge City and Scott 
City, Kan. Work will be commenced at once. The officers elected, 
identical for the two companies, were: S. H. Atwater, Cafion City, 
president; J. A. Lockhart. Rocky Ford, vice-president; Robert W. 
Patterson, La Junta. second vice-president; A. H. Warner, Garden 
City, secretary, and Andrew Russell, Dodge City, Kan., treasurer. 
The board of directors consists of Atwater, Lockhart, Patterson and 
Alva Adams and Andrew McClelland, Pueblo; J. Q. MacDonald, 
Florence; J. N. Baty, Manzanola: Samuel McIntyre, Las Animas; 
W. A. Gould, Lamar; William Humphreys, Syracuse, Kan.; J. W. 
Warner, Garden City; W. O. Bournier, Scott City, and Andrew 
Russell, Dodge City. 


LARGE POWER PLANT TO BE BUILT ON WALLA WALLA 
RIVER—Announcement has been made that rights of way for 
flume and water privileges on the south fork 
Wash., several miles above the 


a power-house, 
of the Walla Walla River, 
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present power plant of ‘the Northwestern Gas and Electric 
Company, have been secured by the trustees of the Wash- 
ington & Oregon Traction Company, a syndicate of local 
capitalists, which intends to build a 5,000-horse-power plant in the 
near future. The company has been organized for some time. The 
promoters of the new power plant intend to furnish power to 
Operate the future electric lines of the Walla Walla Valley and 
surrounding territory. Rights of way have already been secured by 
the company for a roadbed to the summit of the Blue Mountains, 
about 330 miles distant from Walla Walla. The line will probably 
be extended to the Wallowa Valley on the one side of the Walla 
Walla, and to the Columbia River on the other, thus placing eastern 
Washington and Oregon in direct communication with tidewater. 
The new enterprise is being financed entirely by Washington 
capitalists. and is under the direction and management of a board 
of trustees composed of E. S. Isaacs, Max Baumeister, C. K. Hollo- 
way, Allan H. Reynolds, Samuel Drumheiller, John Smith, W. A. 
Ritz and John L. Sharpstein, of Walla Walla. 


NEW INCORPORATIONS. 
MACON, GA.—Citizens’ Electric Company, $100,000. 


TRENTON, N. J.—Patapsco Electric Company, Bayonne. $500,- 
000. Incorporators: C. S. Noe, F. C. Earl, Bayonne. 
GUTHRIE, OKLA.—Walker Telephone Company, of Texola. 


$10,000. Directors: 
of Texola. 


J. E. Walker, R. Blossom, V. B. Walker, all 


COLUMBUS, OHIO—Nelsonville & Murray Home Telephone 
Company, Nelsonville. $50,000. Incorporators: Elmer O. Pettit 
and others. 


TOPEKA, KAN.—Citizens’ Mutual Telephone Company, Bavaria; 
$10.000. O. B. Walker Telephone Company, Howard; capital in- 
creased to $20,000. 


GUTHRIE, OKLA.—Chateau Telephone Company, of Chateau. 
$1,500. Directors: W. A. Crockett, M. E. Adkins. W. E. Grany an 
A. F. Fennigh, all of Chateau. ; 


NASHVILLE, TENN.—Home Telephone Company, of Trousdale 
County. $1,000. Incorporators: J. H. Rickman, P. E. Burnly, J. B. 
Johnson, E. M. Haynie, Albert Wakefield and J. E. Faust. 


ROCHESTER, N. Y.—Benton Telephone Company. — $1,000. 
Directors: Edward Hurrin, Walter Lebbon, Glenn L. Turner, I. W. 
Comstock, Walter E. Beattie, J. K. Turner, all of Middlesex. 


MONTGOMERY, ALA.—Alabama Railway and Electric Company. 
To build a line of road from a point near Anniston, in Calhoun 
County, to a point near Dothan, in Houston County. $200,000. 


INDIANAPOLIS, IND.—Indianapolis, Cloverdale & Terre Haute 
Traction Company. $10,000. Directors: E. W. Bowman, H. F. 
Butze. S. P. Axtell, William L. Cooke and Harry C. Sandresky. 


JACKSON, MICH.—The South Bunkerhill & North Henrietta 
Telephone Company. $1,000. Stockholders: Mrs. Alice Call, Bert 
D. Grow, J. L. Artz, Orville Gee, Carrie M. Titus, C. Knauf, William 
Leece, J. S. Leece and others. 


TRENTON, N. J.—Billings & Eastern Montana Power Company, 
Newark. To operate by electricity or other power street and inter- 
urban railways, ete. $1,000,000. Incorporators: P. E. Bisland, 


Bronxville. N. Y.; C. R. Ganter, New York city; R. Randell, 
Brooklyn, N. Y. 


GUTHRIE, OKLA.—The Guthrie & Interurban Railway Com- 
pany, of Guthrie. $100,000. To build a line from Guthrie to a point 
on the Cimarron River, five miles, at an estimated cost of $20.000 
per mile. Incorporators: C. R. Renfro, F. E. Houghton, G. Crow 
and R. E. Overton, of Guthrie, and E. C. Brown, of St. Louis. 
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eat PERSONAL MENTION. : ok 
í MR. L. A. VOIGHT has been made superintendent of the mu- 
nicipal electric light plant at Seguin, Tex. 


MR. H. H. PATTERSON, of Philadelphia, Pa., has been appointed 
superintendent of the Easton Transit Company, of Easton, Pa. 


MR. CHARLES L. SHELDON, chief engineer of the Norwich 
& Westerly Railway, Norwich, Ct., has resigned, being succeeded 
by Joseph Rowley, of New London, formerly engineer for the New 
London Gas and Electric Company. 


MR. W. R. GOUDY, secretary of the Syracuse (N. Y.) Lighting 
Company, has been transferred to Philadelphia, Pa., where the head 
office of the United Gas Improvement Company, which now controls 
the Syracuse Lighting Company, is located. W. R. Elliott, of Phila- 
delphia, assumes Mr. Goudy’s duties at Syracuse. 


MR. R. L. BRITAIN has resigned as superintendent of the village 
electric light plant at Northfield, Vt., to accept the position of super- 
intendent of the Moody & Almon Company, of Montpelier. The 
resignation is effective July 1. Mr. Britain has been at Northfield 
two years. He was five years manager of the Richmond Light and 
Power Company, and has also been connected with the Consolidated 


Lighting Company. 


MR. MILTON HARTMAN, well known in incandescent lamp 
circles, has taken the sales management of the tungsten lamp 
fixture department of the Brilliant Electric Company, Cleveland, 
Ohio. This is a new department being organized by the Brilliant 
Electric Company to push the new tungsten unit, consisting of an 
artistic nickel-plated fixture equipped with Holophane reflectors and 
Brilliant tungsten lamps. 


MR. FRANCIS M. HARTMANN, who has succeeded the late 
Professor William A. Anthony in charge of the department of 
physics and electrical engineering at Cooper Union, New York city, 
was born at Cochecton, N. Y., on August 30, 1870. He was graduated 
with the degree of bachelor of science in 1895 from the general 
science course of the night school 
of Cooper Union. “Three years 
later he was graduated from the 
course in chemistry. He took 
the post-graduste degree of elec- 
trical engineer in 1903, and also 
finished the advanced work in 
mathematics at the New York 
University that year. He was 
a city surveyor from 1891 to 
1894, and computer for the De- 
partment of Public Improve- 
ments, New York city, from 
1894 to 1901. He was instructor 
of physics and electrical meas- 
urements at the Cooper Union 
night school from 1898 to 1901, 
instructor of physics and elec- 
trical engineering of the Cooper 
Union day and night schools, 
1901-1905; assistant professor physics and electrical and mechanical 
engineering, 1905 to December, 1907. Since December, 1907, he has 
been professor of physics and applied electricity. On May 5 last 
Professor Anthony resigned from active teaching, and requested 
that he be made professor emeritus. In his letter of resignation 
to the trustees of Cooper Union Professor Anthony said: “As to 
the continuation of the work in the department, I would suggest 
that Professor Francis M. Hartmann be given full charge for both 
day and night schools. . . . He has been connected with the depart- 
Ment as a student or instructor from the beginning of my connec- 
tion with the institution. He has been teaching in the department 
for ten years or more. He grew up with the department and 
knows all about its workings and the instruction given. 
has or could have a more complete knowledge of all the details of 
the work than has Professor Hartmann. He developed the electrical 
course in the night school, and has had much to do with the de- 
velopment of the mechanical and electrical engineering courses in 
the day school. He will be ably assisted by Professor Ball, who 
has been connected with the department for three years. Professor 
Ball graduated from Cornell University and had some years’ expe- 
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rience im teaching before he came to us.” Professor Hartmann 
has done a good deal of expert work, devoting his attention par- 
ticularly to a study of iron losses and to research in alternating- 
current phenomena. While his time has necessarily been limited 
by his active work at Cooper Union, he has accomplished a great 
deal in these lines. It is particularly fortunate that the great 
work which Professor Anthony inaugurated and developed at Cooper 
Union should be left in such capable hands. Not only is Professor 
Hartmann a thorough instructor, but he has a keen understanding 
and appreciation of the difficulties under which the students in 
such an institution labor. 


ELECTRICAL SECURITIES. 

An early quieting down was evident in last week’s stock markets, 
and this is in line with current expectations. Price movements 
were decidedly irregular, and while there were not many decided 
tendencies the leading industrials made slight net gains over the 
closing prices of the week previous. There seems to have been an 
almost total absence of support from outside speculators, and the 
market consequently was more obviously worked by professional 
manipulators. The government crop reports and the presidential 
election are now ‘looming large as factors, but notwithstanding a 
natural apprehension concerning these important issues there ap- 
pears to be a genuine improvement in business and a more hope- 
ful feeling for the immediate future in all phases of industry. 

Dividends have been declared by the following electrical com- 
panies: Chicago Telephone Company; regular quarterly dividend 
of 2% per cent, payable June 30. ‘Books close June 25, and reopen 
July 1. Canadian Westinghouse Company, Limited; regular quarter- 
ly dividend of 1% per cent on its capital stock, payable July 10 to 
stockholders of record June 3. United Traction and Electric Com- 
pany; regular quarterly dividend of 144 per cent, payable July 1. 
Books close June 9 and reopen July 2. Interborough Rapid Transit 
Company; regular quarterly dividend of 214 per cent on the capital 
stock, payable July 1 to holders of stock and voting trust certificates 
of record on June 15. Books close June 15 and reopen July. 1. - 


ELECTRICAL SECURITIES FOR TIIE WEEK ENDED JUNE 6. 


New York: Closing. 
Allis-Chalmers common..................06. 9 
Allis-Chalmers preferred................000. 26% 
Brooklyn Rapid Transit.................... 49 
Consolidated Gas (ex dividend)............ 12314 
General Blectric........... 0... ccc eee enews 134 
Interborough-Metropolitan common.......... 11% 
Interborough-Metropolitan preferred......... 32% 
Kings County Electric...................00. 112 
Mackay Companies (Postal Telegraph and 

Cables) ComMON...............0..0cceee 65% 
Mackay Companies (Postal Telegraph and 

Cables) preferred..............000cceeae 6544 
Manhattan Elevated............. ccc eee wees 136% 
Metropolitan Street Railway................ 23 
New York & New Jersey Telephone.......... 100 
Western UnIOD « 060 e. oe eenwe ieee is ie gees 54 
Westinghouse Manufacturing Company...... 49 

Boston: Closing. 
American Telephone and Telegraph......... 118 
Edison Electric Illuminating................ — 
Massachusetts Electric...............0c ce aee 45 
New England Telephone.................... 110 
Western Telephone and Telegraph preferred. — 

Philadelphia: Closing. 
Electric Company of America............... 9% 
Electric Storage Battery common........... 31% 
Electric Storage Battery preferred.......... 311% 


Philadelphia Electric..................0000. 9% 


Philadelphia Rapid Transit................. 13% 
United Gas Improvement................... 8414 
Chicago: Closing. 
Chicago Telephone............... cc cece eee 126 
Commonwealth Edison..................06. 94% 
Metropolitan Elevated preferred............. 0 
National Carbon common................... 6514 


The daily passenger traffic average for May on the Metropolitan 
Elevated was 145,117. The daily average traffic for May on the 
Northwestern. Elevated was 105,001, an increase of 10,797. The 
Chicago & Oak Park Elevated average traffic was 45,948, a decrease 
of 2,736. 
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ELECTRIC LIGHTING. 


ALMA, KAN.—A contract for lighting the city has been let to 
the Alma Light and Power Company. 


CARROLLTON, KY.—The city council has let the contract for 
a new electric light plant to Sam Hill, Jr., of Cincinnati, for $19,200. 


BAIRD, CAL.—William Ellery, of Reading, has filed on 124,000 
inches of water in the McCloud River, near this place, for the 
purpose of generating electrical power. 


FREMONT, NEB.—The board of public works has awarded the 
contract for the switchboard for the new electric light plant to the 
Fort Wayne Electric Works, of Fort Wayne, Ind. 


RICHMOND, VA.—The council has passed an ordinance pro- 
viding for the issuance of $350,000 four per cent thirty-four-year 
bonds for the building of an electric light plant. 


EAU CLAIRE, WIS.—The city council has let a lighting contract 
to the Chippewa Valley Railway, Light and Power Company for 
three years for 140 arc lights at $56.40 each per year. 


TAYLOR, TEX.—A contract for a $5,000 brick building has been 
awarded by the Citizens’ Light and Power Company. New ma- 
chinery to the value of $40,000 will be installed in the new build- 
ing by September 1. 


ARMADA, MICH.—This village is to be electrically lighted, the 
council having entered into a contract with the St. Clair Edison 
Company under the terms of which a lighting system will be ready 
for operation by next November. 


GRIDLEY, CAL.—The plans of Ralph Beebee, engineer, for the 
installation of water and light systems have been adopted by the 
board of city trustees. The water plant, which is to cost $30,000, 
will furnish current for the lighting plant, estimated to cost 
$3,000. 


OGDENSBURG, N. Y.—Edward L. Thornton, of Chicago, has 
purchased the electric light plant at Heuvelton, formerly operated 
by S. J. Delaney and Jay Francis. Mr. Thornton will incorporate 
the business under the name of the Heuvelton Heat, Light and 
Power Company. 


ROCHESTER, N. Y.—Joseph E. Putnam, who has been looking 
into the matter of installing electric plants in the court house and 
armory, recommends to the county building commissioner the in- 
stallation of a $5,000 plant at the court house and a $4,000 plant 
at the armory. 


BILLINGS, MONT.—The Madison River Power Company has 
purchased the Yegen Brothers’ electric light plant in this city. The 
consideration is not made public. The plant furnishes light to 
many business houses and residences in Billings, as well as current 
for street lighting. 


JOLIET, ILL.—Colonel I. C. Copley, of Aurora, president of the 
Western United Gas and Electric Company, has accepted a franchise 
granting his company the use of the public streets for fifty years. 
With the filing of the acceptance he deposited $6,000 and will pay 
an additional $10,000 within sixty days. 


EVANSVILLE, IND.—A company has been formed at Poseyville, 
Ind., to operate an electric light and heating plant. The work of 
installation will be started immediately. Tungsten lamps are to be 
used. A. L. Swanson, an Evansville electrical contractor, has the 
contract for furnishing and installing the entire equipment. 


NOBLESVILLE, IND.—Acting on the application of Asa C. 
Haynes, of Peru, Judge Christian has appointed Gus P. Wing and 
A. E. Shaffer receivers for the Arcadia Electric Light Company, 
which is supplying residents of Arcadia with electricity for heat 
and light purposes. The plant is owned by John A. Shunk, of Peru. 


MOUNT CARMEL, PA.—The Edison Illuminating Company, of 
Mount Carmel, has signed contracts for the purchase of sufficient 
machinery to increase the capacity of the plant one hundred per 
cent. The contracts call for an expenditure of between $20,000 
and $30.000, and the machinery is to be delivered within the next 
four months. 


EUREKA SPRINGS. ARK.—At a meeting of the Citizens’ Elec- 
tric Company George Tilles, of Fort Smith, and Lovick P. Miles 
resigned as directors and a new board of directors was chosen, as 
follows: W. M. Duncan, Dr. J. D. Jordan, C. C. McCarty and C. F. 
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Ellis. Dr. J. D. Jordan was elected president of the board, M. D. 
Jordan, vice-president, and C. C. McCarty, secretary and treasurer. 


GREEN BAY, WIS.—The Hydro-Electric Company has been 
organized at Green Bay with a capital stock of $1,000,000. J. H. 
Josslyn, of Oshkosh, was chosen president, A. M. Murphy vice- 
president, E. P. Papler secretary and Frank Murphy treasurer. The 
last three officers are from Green Bay. The company will locate 
at Peshtigo and will furnish power to the Green Bay Traction Com- 
pany, Green Bay Electric Company and other firms. 


AKRON, OHIO—To harness the water power of the Cuyahoga 
River at Cuyahoga Falls, aggregating a fall of over 100 feet, is 
said to be the project of the Cuyahoga Light, Heat and Power Com- 
pany, incorporated in Cleveland. Notices have been served on land 
owners along the river announcing the beginning of condemnation 
proceedings to get possession of the river bed for miles under a 
special statute passed two years ago, permitting water power cor- 
porations to appropriate land. 


EVANSVILLE, IND.—Notice of an increase in the capital stock 
of the People’s Light and Heat Company from $50,000 to $1,000,000 
has been filed with the secretary of state. The notice is in accord- 
ance with the announcement that the company is to enlarge its 
business to such an extent that electrical power generated in Vigo 
County will supply current for use in Indianapolis and intermediate 
points. The original articles of incorporation are amended to read 
that the company’s purpose is to supply light, power, heat and water 
between this city and Terre Haute. 


NEWBURGH, N. Y.—The Newburgh Electric Light, Heat and 
Power Company, has contracted with the Honks Falls Electric 
Power Company to purchase from the latter a portion of the power 
produced by its plant at Honks Falls on the Esopus and Rondout 
Creek near Ellenville. It proposes to erect an additional plant at 
High Falls, which is expected to develop about the same amount of 
power as does the Honks Falls plant, to be in operation by the first 
of next October. A line for the transmission of electricity between 
High Falls and Newburgh will be completed during the summer 
and the current thus obtained will be used to supply patrons of 
the Newburgh Light, Heat and Power Company in that city. 


ST. LOUIS, MO.—The cost of city lighting from May 13, 1907, 
to the same date this year, is stated at $644,885.22 in the annual re- 
port submitted to the board of public improvements by Harry S. 
Sanderson, supervisor of city lighting. Of this amount, $122,111.70 
was for electric lighting of streets and alleys down-town. Electric 
lighting of public buildings cost $21.033.84. This does not include 
the lighting of the city hall, the old city hall, four courts, police 
headquarters, No. 6 engine house and court house. Gas lighting 
of streets and parks outside the underground district cost $501,- 
739.68. The report states that 678.68 miles of street, out of a total 
of 903.28 miles, are now lighted, while 44.45 miles of alleys, out of 
a total of 347.02 miles, are illuminated. There are 15,720 gas and 
gasolene mantles in use in the lighting of the city; 775 incandescent 
electric lamps and 1,192 electric arc lights. 


BUTTE, MONT.—The Butte Electric and Power Company has 
purchased from the Amalgamated company the Parrott smelter at 
Parrott, six miles south of Whitehall, and all the rights to'the land 
and the water power controlled by the Amalgamated at that place. 
The consideration is not named. Already work has been begun on 
the rehabilitation of the plant. The three turbines which were put 
in when the smelter was constructed will be repaired and used to 
develop 1,500 horse-power, and three new turbines will be installed 
to develop 1.500 additional horse-power. In all, the Butte Electric 
Company expects to expend $190,000 on the new plant and to be 
using the power by the first of August. The Butte Electric and 
Power Company now controls power plants which develop 34,000 
horse-power, distributed as follows: Livingston plant, 2,000; Madi- 
son plant, 15,000; Big Hole plant, 4,000; Billings plants, formerly 
the Billings Water Power and the Yellowstone River Power Com- 
pany, 5,000; steam auxiliaries, 5,000; Parrot plant, 3,000. 


NEW PUBLICATION. 


BINDERS FOR COAL BRIQUETTES—The United States Geo- 
logical Survey has published bulletin No. 343. devoted to a study of 
binders for coal briquettes. This is the result of investigations 
made at the United States fuel testing plant, St. Louis, Mo., by 
James E. Mills. 


June 13, 1908 


ELECTRIC RAILWAYS. 
PENDLETON, ORE.—Engineers have begun surveys for an 
electric line from Pendleton to Echo. 


GARY, IND.—The new electric line, built by the Gary & Inter- 
urban Electric Railroad, has been placed in operation. 


WASHINGTON, D. C.—The House has renewed the franchise of 
the Baltimore & Washington Transit Company to extend its tracks 
into the District of Columbia. 


MARSHALLTOWN, IOWA—The city council has declared void 
the franchise granted a year ago to the Marshalltown Electric Street 
and Interurban Railway Company. 


PORTLAND, ORE.—The city council has granted to the United 
Railways Company a franchise for its interurban line from Port- 
land to Hillsboro, by way of Mount Calvary Cemetery. 


BIRMINGHAM, ALA.—It is announced that work on the Tide- 
water Development Company’s electric line from Gadsden to Tusca- 
loosa, through Birmingham, will begin within sixty days. 


CHARLESTON, S. C—At a meeting of the Charleston & Sum- 
merville Electric Railway it was voted to issue $100,000 additional 
common stock and preferred stock to the amount of $300,000. 


IRWIN, PA.—The council has granted a franchise to the Irwin- 
Herminie trolley line, work to begin within sixty days and to be 
completed within a year. The trolley company will pay the town 
$8,000 for the franchise. 


SPRINGFIELD, ILL.—The secretary of state has issued a 
license to incorporate to the Charleston & Casey Traction Company, 
with principal office in Charleston, Ill. It is proposed to construct 
an electric railroad from Charleston, Coles County, to Casey, Clark 
County. 


LONG BEACH, CAL.—It is announced that the Pacific Electric 
Railway Company will shortly begin work on the completion of 
its line between Long Beach and Wilmington. The new road will 
reduce the distance between Long Beach and Wilmington about 
six miles. 


MINNEAPOLIS, MINN.—The contract for the grading of thirty 
miles of right of way of the Twin City & Lake Superior Railway 


` near Foxboro, south of the state line, has been let by the company’s 


Officials in Minneapolis to Roderick Smith, of the firm of Smith 
& Jones, Duluth. 


WYNNEWOOD, OKLA.—The Commercial Club is considering a 
Proposition to raise $20,000 as a bonus to a trolley line that may 
pass through here from Chickasha to Sulphur. Scott Jones, of 
Sulphur, is promoter of the road, which proposes to run via Lind- 
say, Pauls Valley, Wynnewood and Davis. 


SIOUX CITY, IOWA—One thousand dollars has been raised to 
pay the expenses of an interurban survey between this city and 
Council Bluffs and Omaha. F. W. Bisbee, of Castana, is the chief 
mover in the project. The proposed route passes through a rich 
territory and a number of thriving towns. 


LIMA, OHIO—Local capitalists are projecting a trolley line 
between this city and the village of Spencerville, paralleling the 
Erie. If the line is built it is expected it will be extended through 
to Montpelier, Ind., a good Hoosier terminus, while Marion is an 
objective point east. Preliminary surveys are being made. 


DAYTON, OHIO—The Dayton City Railway Company, which 
will construct a line extending from Southeast Dayton to Northwest 
Dayton, has been granted permission to construct tracks on Lehman 
street, and will build a retaining wall along the Miami River at 
point. Active work of construction has been begun in Dayton 

ew. 


FULLERTON, CAL.—Work will be begun at once on another arm 
of the Pacific Electric Railway system, which will reach into La 
Habra Valley, a fertile section northwest of Fullerton. The Pacific 
electric will reach this territory by building on from Los Nietos, 
on the Whittier line, surveys having been made and right of way 
secured some time ago. 


BOSTON, MASS.—The Worcester Consolidated Street Railway 
Company has petitioned the railroad commission for authority to 
issue $922,000 bonds, the proceeds to retire floating debt. The 


ELECTRICAL REVIEW 978 


commission authorized the company to sell the same amount of 
stock in 1901 and 1902, but the company has never done so. It also 
asks authority to issue $2,260,000 bonds to retire funded debt. 


OIL CITY, PA.—A trolley line to follow the bank of the Alle- 
gheny River, between this city and Warren, is a project that is 
being fostered by local and Warren capitalists. The line will follow 
the south side of the stream and run through Tionesta, Hickory, 
Tidioute and other towns. The distance is about forty-five miles. 
It will connect with the Warren-Jamestown line, giving direct serv- 
ice from Oil City to Lake Chautauqua. 


CHICAGO, ILL.—The property of the Chicago Electric Tractton 
Company, owned by the Chicago & Sovthern Traction Company, has 
been conveyed to Hal C. Bangs th-ough James S. Hopkins, a master 
in chancery in the United States Circuit Court. The consideration 
was $350,000. The line of the Chicago Electric Traction Company 
begins at Sixty-third street and Vernon avenue and runs to Harvey, 
with connections to Blue Island, Chicago Heights and other points. 


TERRE HAUTE, IND.—It is announced that contracts for the 
construction of an interurban line from Kokomo to Terre Haute by 
way of Frankfort, a distance of 104 miles, soon will be let by the 
Kokomo, Frankfort & Terre Haute Traction Company and active 
work of grading and track laying started some time this summer. 
The proposed route of the line will parallel the Cincinnati & Louis- 
ville tracks from Kokomo to Frankfort and the Vandalia Railroad 
tracks from Frankfort to Terre Haute. 


LANCASTER, PA.—M. H. Bochow, representing a Philadelphia 
syndicate, has secured control of the Lancaster & York Furnace . 
Street Railway Company by purchasing 1,720 shares of the stock 
from President Fred Shoff. The latter has been succeeded as 
president by Mr. Bochow, while Charles Heath, Philadelphia, be- 
comes superintendent. The capita] stock, $150,000, has been doubled. 
The road is to be a link in a proposed line connecting Philadelphia 
and Baltimore. 


SPRINGFIELD, OHIO—With a capital stock of $1,000,000, 
George W. Baker has organized a company to construct and operate 
the Washington traction Jine from Springfield to Chillicothe and 
other points. The incorporators of the Springfield & Washington 
Railway Company are: George W. Baker, Hiram C. Baker, Charles 
Baughton, W. E. Roderick, Ulric Sloane and W. W. Keifer. The 
line will pass through Clark, Madison, Green, Fayette and Ross 
counties, with headquarters at Washington C. H. 


BROOKLYN, N. Y.—The Long Island Railroad Company has 
begun work on the construction of a six-mile experimental stretch 
of electric railroad, from Garden City to Island Trees, south of 
Hicksville, over the central line. The trains of the new line will 
be operated by means of an overhead trolley, similar in construction 
to that of the New York, New Haven & Hartford between New York 
and Stamford, and a few other suburban lines. A single-phase 
alternating current of high voltage will be employed. 


CHICAGO, ILL.—The Northwestern Elevated Railway is adding 
equipment and transmission machinery which will double the ca- 
pacity of its new Evanston extension, the expenditures being neces- 
sitated by the increased traffic. New machinery has been contracted 
for with the General Electric Company which will double the 
capacity of the power station at Calvary Cemetery. When this 
is in place the output of the station will be increased from approx- 
imately 3,000 horse-power to 6,000 horse-power. The company is 
arranging to spend $100,000 for additional motor equipment. 


CHIPPEWA FALLS, WIS.—Interurban connections soon will be 
made between River View, Stanley and neighboring towns. A dam 
is being constructed across the Eau Claire River at River View, and 
it is the purpose to develop enough power to enable the running of 
the trolley system. The line, as it is planned, will have as terminals 
Stanley and River View for the present, later taking in or making 
a link by adding the towns of Fairchild, Augusta and Neillsville. 
It is proposed to construct and maintain a complete telephone sys- 
tem, connecting these towns, work on the system already having 
been begun. 


PITTSBURG, PA.—The construction of a new trolley road, to 
be twenty-five miles long and to cost $1,250,000, which, when com- 
pleted, will Jeave but a twenty-mile gap from Pittsburg to Mercer 
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and Sharon, is to be started September 1. About twelve cars will 
be put into commission. The road is being financed by Mercer 
men, including L. W. Orr, Senator James Campbell and Frank Filer. 
The road will be of the same general pattern as the Pittsburg & But- 
ler Street Railway, and will extend from Mercer to Clarksville, and 
from there to Greenville and Sharon. There is talk of building an 
electric road over the twenty-mile gap between Butler and Mercer, 
which would give connection with the Pittsburg Railways system. 


ROCHESTER, N. Y.—At a meeting of the stockholders of the 
Buffalo, Lockport & Rochester Electric Railway Company, held at 
Niagara Falls, directors and officials were elected. The directors 
are: John M. Campbell, of Kingston, Ontario; A. C. Douglass, mayor 
of Niagara Falls; Lorenzo Burrows, and George B. Church, Albion; 
A. H. Merritt, of Niagara Falls; J. W. Mitchell, J. Fraser, H. F. 
Nichols and A. Oakley, of Toronto. Mr. Campbell. who is a promi- 
nent electrician and has been connected with the road for some 
time, was elected president. Mr. Campbell, will have his head- 
quarters in Rochester for the present and will direct the work, pre- 
paratory to opening the road for operation, from this end. Mr. 
Oakley, who represents the Toronto interests in the company, is 
vice-president, secretary and treasurer of the company. The road 
is now completed between Rochester and Albion, and the stretch 
from Middleport to Lockport is practically ready. 


NEW MANUFACTURING COMPANIES. 
DOVER, DEL.—The United Electric Company, of Havana, Cuba, 
has been incorporated to deal in electrical supplies of all kinds, 
with a capital of $50,000. 


SAN FRANCISCO, CAL.—The Keystone Electrical Company has 
been incorporated with a capital of $10,000 by S. H. Foster, George 
Nolan and W. W. Goldnamer. 


ALBANY, N. Y.—The Schenectady Manufacturing Company, of 
Schenectady, to manufacture electrical appliances, etc., has been in- 
corporated with a capital of $24,000. 


WILMINGTON, DEL.—The American Railway Appliance Com- 
pany has been incorporated with a capital of $1,000,000. The in- 
corporators are: F. M. Shive, S. E. Roberson, H. W. Davis, of 
Wilmington. 


RIDGEWOOD, N. J.—The Lawrence Manufacturing Company, of 
Ridgewood, has been incorporated by P. Bowman Bird, Nat P. Lane 
and V. O. Lawrence, to manufacture railway and tramway equip- 
ments. The capital stock is $25,000. 


ALBANY, N. Y.—Articles of incorporation have been filed with 
the secretary of state by the Troy Telephone Specialfy Company, of 
Troy. The capital is $15,000 and the directors are Perry Fitzgerald, 
of Albany, and Edward L. Graull and Joseph P. McLaughlin. 


ALBANY, N. Y.—The Chautauqua Electric Company, of James- 
town, has been incorporated with a capital of $5,000 to do a general 
electrical and contracting business. The directors are as follows: 
Frederick H. Balcom, of Jamestown, and G. B. Barrell and B. J. 
Shannahan, of Buffalo. 


RICHMOND, VA.—A charter has been granted to the Railway 
Safety Appliance Company, with a capital of from $50,000 to $200,- 
000. The officers are: President W. A. Higgs; vice-president, J. N. 
Garber: secretary, C. A. Crowell, all of Staunton, Va. The com- 
pany will manufacture railway safety appliances. 


EDUCATIONAL NOTES. 

LEWIS INSTITUTE—Lewis Institute, Chicago, Ill., in its bul- 
letin for April, 1908, gives full descriptions of the courses and in- 
struction offered by that institution. Copies may be obtained by 
addressing Dean George P. Adams, registrar. 


CLARKSON SCHOOL OF TECHNOLOGY—The Thomas S. Clark- 
son Memorial School of Technology, Potsdam, N. Y., held its ninth 
annual commencement exercises from June 7 to 12. The bacca- 
laureate address was delivered by the Rev. Richard Mitchel Sher- 
man, of Potsdam, on Sunday, June 7, and on Friday addresses were 
delivered at the commencement exercises by Dr. Henry Taylor 
Bovey, dean of the Faculty of Applied Science of McGill University, 
Montreal, and rector of the Imperial College of Science and Tech- 
nology, London, and William R. Hill, special deputy state engineer 
of New York. The degree of bachelor of science was conferred 
upon eleven candidates. 
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TELEPHONE AND TELEGRAPH. a 
CUERO, TEX.—A telephone line is to be built from Stratton to 
Terryville. 


HOPKINTON, N. H.—The West Hopkinton Telephone Company 
is extending its line to Webster. 


LOCKESBURG, ARK.—The Lockesburg Telephone Company is 
making arrangements to construct a line to Paraclifta and Riddle. 


GREENFIELD, MASS.—The New England Telephone Company 
has placed in operation a new common battery system in Greenfield, 


WASHINGTON, N. J.—The Hackettstown Telephone line has 
been extended to Stephensburg, and connection will soon be made 
with Johnsonburg. 


CHELSEA, MASS.—The Chelsea board of aldermen has granted 
a franchise to the Home Telephone Company. The company is to 
furnish a $50,000 bond. 


KENNETT SQUARE, PA.—Farmers in the vicinity of Kennett 
Square, dissatisfied with the rates charged by the local telephone 
company, are arranging to build an independent line. | 


COOPERSVILLE, MICH.—The Citizens’ Telephone Company 
will erect a telephone exchange building this summer. The local 
exchange has about 250 subscribers out of 900 inhabitants. 


MILES CITY, MONT.—Construction on the Miles City telephone 
line, forty-four miles in length, will be commenced at once. Seven 
cars of poles, or 1,800 in all, are here ready for distribution. 


SPENCERPORT, N. Y.—The Ogden Telephone Company has 
under way the erection of an exchange building at Adams Basin. 
The company expects to complete its system about the first of July. 


TREZEVANT, TENN.—At a meeting of the directors of the 
Trezevant Telephone Company it was decided to build a direct 
long-distance line from this city to Bradford, ‘thus connecting the 
two telephone systems. The proposed line will run via Holley Leaf. 


BERRYVILLE, ARK.—Farmers in Carrol] County are planning 
to build an independent telephone line from Berryville south on the 
Berryville and Huntsville county road to make connection with 
Marsh Brothers’ independent line to Huntsville. The line will give 
direct communication with Eureka Springs by way of Huntsville. 


KLAMATH FALLS, ORE.—A telephone system for the use of 
the farmers under the government irrigation ditch has been com- 
pleted. Twelve telephones in iron cases have been installed along 
the line of the canal for the use of the farmers in communicating 
with the operation and maintenance department of the irrigation 
system. 


PHOENIXVILLE, PA.—The farmers of East Vincent have or- 
ganized a telephone company and will build a telephone system 
several miles in length. The board of managers is composed of 
Seneca Mowrey, Francis Bechtel and Solomon Good. Hermann 
Lotshew is president, and Samuel Baertolet vice-president. Work 
has already been commenced. 


KANSAS CITY, MO.—At a meeting of the directors of the 
Wyandotte County Telephone Company, in Bonner Springs, Kan., 
these officers were elected: S. W. Twist, president; J. A. Thompson, 
vice-president, and J. D. Waters, secretary and treasurer. The com- 
pany is planning to consolidate all the private exchanges in Wyan- 
dotte County. It has $100,000 capital. 


CARLETON, MICH.—The stockholders of the People’s Tele 
phone Company, of Wayne, at their annual meeting elected the 
following officers: President, Joseph Waltz, of Waltz; first vice 
president, Edward G. Maxwell, of Carleton; second vice-president, 
Jesse Butler, of Willow; secretary and treasurer, Frank L. Ed- 
wards, of Carleton; directors, the officers and Anthony Reiser, of 
Wayne, and P. J. Butler, of New Boston. It was voted to increase 
the capital stock of the new company from $6,000 to $12,000 for 
the purpose of building new lines and extending the service. The 
company owns about seventy-five miles of lines and 300 telephones. 
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June 13, 1908 | 


INDUSTRIAL ITEMS. 


THE NOVELTY INCANDESCENT LAMP COMPANY, Empo- 
rium, Pa., is distributing a very attractive calendar card for June. 


THE CAMPBELL-STAGG COMPANY, New York city, has been 
organized as eastern sales representative, with headquarters at 220 
Broadway. The partnership consists of William G. Campbell and 


De Peyster Stagg. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park Place, New York city, has ready for distribution its trade 
discount sheet applying to catalogue No. 21. This list supersedes 
all previous quotations, and is dated April 16. 


THE STANDARD ROLLER BEARING COMPANY, Philadelphia, 
Pa., announces the recent installation at its factory of a thoroughly 
equipped testing laboratory in charge of Walter H. Hart, an expert 
chemist, formerly connected with the Alan Wood Iron and Steel 
Company. 

THE R. D. NUTTALL COMPANY, Pittsburg, Pa., announces that 
it has added to its already comprehensive list of gears and pinions 
the well-known “Titan” brand of manganese steel gears and pinions, 
having arranged with the Atha Steel Casting Company for their 
exclusive sale. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, announces the opening of a branch office at 30 
Pennsylvania street, Indianapolis, Ind., under the management of 
Charles E. Wehr, who for several years has represented the com- 
pany in that territory. 


THE EXCEL ELECTRIC HEATING COMPANY, 54 Vesey 
street, New York city, has ready for distribution a bulletin describ- 
ing its iron-clad, indestructible, interchangeable electric heating 
devices. This is applied to travelers’ irons, domestic irons, heavy- 
duty irons and disc stoves. 


THE RAILWAY SPECIALTY AND SUPPLY COMPANY, Great 
Northern Building, Chicago, Ill., has ready for distribution some 
interesting literature devoted to Paine’s vise grip rail anchor, and 
the “P. & M.” rail anchor. Copies of this literature will be furnished 
to those interested upon request. 


THE AMERICAN CARBON AND BATTERY COMPANY, East 
St. Louis, Ill, has published two very interesting pamphlets, en- 
titled, respectively, “Brush History” and “Do You Know?” These 
pamphlets are replete with valuable information concerning carbon 
brushes for street railway and central station purposes. Copies 
will be furnished upon request. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
in the June issue of “Graphite” publishes some very interesting 
information concerning the use of graphite in power-station work. 
One of the interesting illustrations is that of the Dixon booth at 
the New York Fure Food Show, and another illustration shows 
the Dixon booth at the Boston Automobile Show. 


THE BAY STATE LAMP COMPANY, Danvers, Mass., has 
equipped a plant for the manufacture of “Hygrade”’ new lamps, 
Which it will sell in addition to the Bay State incandescent lamp. 
The efforts of this company to make a really high-grade carbon- 
filament lamp have already met with considerable success. The 
Company has an office at 136 Liberty street, New York city. 


THE ELECTRIC GUUDS MANUFACTURING COMPANY, 
Boston, Mass., announces that the sale of its jobbing department to 
the Western Electric Company does not include its factory nor 
the products of the same. The company will continue to manufac- 
ture the “Samson” battery, annunciators, telephones, electric bells, 
etc., and is about to place on the market a number of new specialties. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
Waukee, Wis., has issued a sixteen-page pamphlet descriptive of 
its “Wirt” type dynamo brush, designed for use with low-tension, 
direct-current motors and generators, alternating-current generators, 
Plating dynamos, exciters, etc. The construction of the brush is 
fully described and illustrated in this pamphlet. Copies will be 
furnished on request. 


THE F. BISSELL COMPANY, Toledo, Ohio, has installed a de- 
partment of illumination. This department will be in charge of 
R. W. Hiett, illuminating engineer. It will be the object of the 
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department to give information as to proper distribution of light- 
ing units so as to secure the best illumination both as to quality 
and cost. The company will be pleased to have any one submit 
plans for a lighting layout or request information of this depart 


ment. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has pub- 
lished a very handsome booklet entitled “Works and Products.” 
This shows pictorially and with considerable text the great range 
of power apparatus which is manufactured by the Allis-Chalmers 
Company. The booklet will be sent to any one interested upon 
request. The Allis-Chalmers Company has also issued bulletin No. 
1429, containing a detailed description of jaw crushers and their 
adaptability. 

THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill, is placing on the market a new device in the form 
of an adjustable plug socket, the principal use of which is that of 
an adapter for tungsten lamps. It is provided with a rotating 
sleeve which permits a complete revolution of the socket, together 
with a hinge joint, securing almost any angle of adjustment 
desired. The position of lamps in a fixture or bracket may thus 
be changed to any position. Where the lamps are desired to be 
turned at right angles with a horizontal socket or receptacle a 
second device is furnished. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
distributing another series of attractive literature devoted to 
several different lines of apparatus. A new booklet describes and 
illustrates electrically heated household appliances. This is devoted 
to flatirons, water heaters, combination cookers, tea-kettles, per- 
colators, chafing dishes, stoves, frying pans, grids and broilers, ovens, 
corn-poppers, cooking and baking outfits, cigar lighters, heating 
pads, shaving cups, glue pots, luminous radiators and tubular air 
heaters. Among the new bulletins now being distributed are the 
following: No. 4,586, devoted to the G. I. flame arc lamp; No. 
4,588, the GE-202 railway motor; No. 4,594, tungsten economy 
diffusers; No. 4,595, GE aluminum lightning arresters for alter- 
nating-current circuits, form I. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, 170 South Clinton street, Chicago, Ill., has published cata- 
logue No. 21, devoted to “Union” switch boxes, outlet boxes and 
covers. The “Union” stamped steel switch boxes, outlet boxes and 
covers for rigid conduit, metallic armored cable and flexible conduit 
meet every requirement of the electrical contractor. The sectional 
gang feature of “Union” switch boxes is one that immediately ap- 
peals to all users. The two-gang box can be built up into any 
desired number of gangs by the aid of spacers. The work can be 
done on the job, considerably reducing the cost of installation. 
The outlet boxes are drawn from No. 14 Brown & Sharpe gauge 
steel, having conduit outlets which are effectively closed with 
knockouts that can be easily removed with a single blow of the 
hammer. 


DATES AHEAD. 


Canadian Electrical Association. 
tario, June 17-19. . 

Society for the Promotion of Engineering Education. Annual 
meeting, Detroit, Mich., June 22-27. 

American Society of Mechanical Engineers. 
ing, Detroit, Mich., June 23-26. 

American Society of Civil Engineers. 
Col., June 23-26. 

Association of Railway Telegraph Superintendents. 
ing, Montreal, Quebec, June 24-26. 

American Institute of Electrical Engineers. 
Atlantic City, N. J., June 29-July 2. 

Street Railway Association of the State-of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. | 

National Electrical Contractors’ Association. Next meeting, 
Chicago, Ill., July 15-17. 

Michigan Electric Association. 
Mich., August 18-21. : 

International Association of Municipal Electricians, Annual 
convention, Detroit, Mich., August 19-21. 

American Society of Municipal Improvements. Annual meeting 
Atlantic City, N. J., October. i 

Illuminating Engineering Society. Annual convention, Philadel- 
phia, Pa., October 6-7. 


Annual meeting, Toronto, On- 


Semiannual meet- 
Annual meeting, Denver, 
Annual meet- 


Annual convention, 


Annual meeting, Grand Rapids, 
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and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCI- 


as Secretary, L. O. Howard, Cosmos Club, Washington, 
. C. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis avenue, New York city. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 


AMERICAN FOUNDRYMEN'S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth street, New York city. Meetings, second Friday of 
each month. Annual convention, Atlantic City, N. J., June 29- 
July 2. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. l 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Fifty-seventh street, New York city. 
Annual meeting, Denver, Col., June 23-26. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth street, New York 
city. Spring meeting, Detroit, Mich., June 23-26. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Park Row Building, New York city. An- 
nual meeting, Atlantic City, N. J., October. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, Elmer M. White, treasurer 
Birmingham Railway, Light and Power Company, Birmingham, 
Ala. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary. J. W. Corning, electrical engi- 
neer Boston Elevated Railway Company, Boston, Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, W. W. Freeman, vice-president and general manager 
-Edison Electric Hluminating Company, Brooklyn, N. Y. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTENDENTS. 
Secretary, P. W. Drew, Wisconsin Central Railway, Milwaukee, 
Wis. Annual meeting, Montreal, Quebec, June 24-26. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Canada. Annual meeting, Toronto, Ontario, June 17-19. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, W. 
F. Milholland, secretary and treasurer Indianapolis Traction 
and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Ct. 


Secretary, Dr. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Stanley, Royal Insurance Building, Mon- 
treal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building, San 
Francisco, Cal. Monthly meetings, San Francisco, first Thurs 
day of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau street, New York city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York city. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, of Henry. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth street, New York city. Annual convention, Phila- 
delphia, Pa., October 6-7. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 


White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. S. Norton, Indianapolis, Ind. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Annual 
meeting, Detroit, Mich., August 19-21. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, J: B. Ward, Grand Rapids, Mich.; assistant secretary, 
J. A. Harney, Monadnock Building, Chicago, Il. 


IOWA ELECTRICAL ASSOCIATION. ‘Secretary, W. N. Keiser, 
Des Moines, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kan. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. 
Newman, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshal, 
Port Huron, Mich. Annual meeting, Grand Rapids, Mich., 
August 18-21. 


Secretary, E. A. 
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MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 


MISSOURI ELECTRIC LIGHT, GAS AND STREET RAILWAY 
ASSOCIATION. Secretary, Claude L. Clary, Sikeston Electric 
Light and Power Company, Sikeston, Mo. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schweer, Windsor, Mo. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. 
tary, J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, Chicago, 111, July 15-17. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, John 
F. Gilchrist, Commonwealth Edison Company, Chicago, Ill. 


NEBRASKA ELECTRICAL ASSOCIATION. Secretary, William 
Bradford, Lincoln. 

NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl street, Boston, Mass. Meetings held on fourth 


Thursday of every month. 
NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 


neering Societies Building, 29 West Thirty-ninth street, New 
York city. Annual meeting, Hotel Astor, June 17. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
N. Kimball, Kenosha, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. 
kill, Greenville, Ohio. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
O. O. Welsheimer, Columbus, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Ballard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 


OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


Secre- 


Secretary, D. L. Gas- 


Secretary, 
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ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKES PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Col. Meetings, second Saturday of each 
month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. Annual meeting, Detroit, Mich., June 22-27. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, J. A. Myler. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. Annual convention, Niagara Falls, N. Y., June 30- 
July 1. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Charles F. Speed, Texarkana, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION.  Secretary-treasurer, G. W. Buzzell, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 382 Ohio street, Chicago, Ill. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). Sec- 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Record of Electrical Patents. 


Week of June 2. 


889,200. ELECTRICAL FUSE. Albert G. Charters and John G. 
Jones, Watford, England. A rotatable insulator carrying a 
plurality of fuses. 


889,205. RAILWAY SIGNAL SYSTEM. Emory P. Cook, Oberlin, 
Pa. A block-signaling system provided with an engine circuit 
including signals which are actuated upon the failure of the 
main signal. 


889,220. TROLLEY POLE. John C. Gay, Jordanville, N. Y. A pole 
formed of two parallel hinged rods. 


889 264. TROLLEY CATCHER AND RETRIEVER. Robert Shields, 
South Boston, Mass., assignor to Frank Ridlon Company, Boston, 
Mass. A spring-actuated retriever. 


889,266. THIRD-RAIL ATTACHMENT FOR ELECTRIC CARS. 
George H. Sohn, Lincoln, Cal. The contact rail is supported be- 
tween two protecting members. 


889 277, ELECTRIC RAILWAY. Casimir Von Gizinsky and Will- 
lam McClure, Schenectady, N. Y. A safety third-rail system, 
electrical contact being made by pressing down the flexible 
upper surface, 


Sa INSULATED RAIL JOINT. Benjamin Wolhaupter, New 
e N. Y., assignor to the Rail Joint Company, New York, 
. Y. The angle bar has a plate for supporting by one rail end. 


889,305. REVERSING TIMER AND DISTRIBUTER. John O. 
Heinze, Jr., Lowell, Mass. A distributor for gas engine igniters. 


889,317. MAGNET FOR TELEGRAPHONES. John A. Lieb, New 
York, N. Y.. assignor to American Telegraphone Company. The 
surface of the magnet pole is provided with a wear-resistive 
device. 


889,322. LAMP RECEPTACLE. Andrew A. Moffitt, Providence, 
R. I. A cup of non-conducting material is used for preventing 
short-circuits. 


889,338. IGNITER. George J. Schultz, New York, N. Y., assignor 
to Benjamin Briscoe, Tarrytown, N. Y. A spark plug with a 
plurality of spark-gaps. 


889,346. EYE MAGNET. Harold Thomassen, Dayton, Ohio. A bi- 
polar magnet with curved ends for producing an intense local 
magnetic field. 


889,355. THERMOSTAT. Peabody A. Brown, Denver, Col. In- 
creased movement of the contacts is secured by causing both to 
move through the expansion of the thermostat. 


889,358. CUTOUT MECHANISM FOR ELECTRICALLY OPER. 
ATED MACHINES. George S. Conger and Charles Pearce, New 
York, N. Y., assignors to Eltypic Manufacturing Company, New 
York, N. Y. A device for maintaining the actuating current 
during short intervals in the use of the machine and for stop- 
ping the current during long intervals. 


978 


889,431. FURNACE FOR METALLURGICAL AND SMELTING 
PURPOSES. Kristian Birkeland, Lysaker, near Christiania, and 
Samuel Eyde, Christiania, Norway. An arc furnace with a 


varying magnetic deflecting field for swinging the arc across the 
hearth. 


889,432. SPARK PLUG. George J. Blum, Chicago, Ill., assignor to 


Armstrong-Blum Manufacturing Company, Chicago, Ill. Contact 
is made and broken electromagnetically. 
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889,200 —ELECTRICAL Fuse. 


889,448. THIRD-RAIL ELECTRIC-RAILWAY SYSTEM. Johbn F. 
Feeley, Bigtimber, Mont. A suspended, shielded third rail. 


889,463. TROLLEY WHEEL. Robert F. Henne, Mamaroneck, N. Y. 
The wheel is allowed axial movement. 


889,482. ELECTRIC SIGNALING SYSTEM. Francis L. O'Bryan, 
South Framington, Mass., assignor of one-half to Hiram Stanley 


Marsh, Cambridge, Mass. The track signals are operated by 
motors. 


889,522.. ELECTRIC INDUCTION FURNACE. Karl A. F. Hiorth, 
Christiania, Norway. The hearth has a spiral form, metallic 
contact being provided between the two ends. 
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889,277.—ELEectTrRIC RAILWAY. 


889,533. ILLUMINATING ELECTRIC CLOCK AND CALL SYS- 


TEM. George B. Maas, Cleveland, Ohio. A clock for distribu- 
ting time signals. 


889,559. PROTECTOR FOR THIRD RAILS OF RAILWAY SYS- 
TEMS. Joseph N. Tomlinson, Vineland, N. J. Shoes of insu- 


lating material are fitted over the rail, leaving the top surface 
for contact. 


§89,481.—FURNACE FOR METALLURGICAL AND SMELTING PuRPosks. 


889,561. SIGNAL SYSTEM FOR RAILWAYS. Louis H. Thullen, 
Edgewood, Pa., assignor to the Union Switch and Signal Com- 
pany, Swissvale, Pa. A difference of potential is maintained 
between adjacent blocks for actuating the signals. 


889,566. ELECTRIC SWITCH. Alfred A. Wohlauer, New York, 
N. Y. A mercury switch. 


889,567. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph L. 
Woodbridge, Philadelphia, Pa. An alternating-current direct- 
current system with transforming apparatus. 


889,582. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, Ill., 


assignor to American Electric Telephone Company, Chicago, 
Ill. A central battery system. 
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889,592. TELEGRAPH SYSTEM. Stephen D. Field, Stockbridge, 


Mass. A local inductive shunt is provided at each station, 
bridged directly across the key. 


889,608. LAMP HANGER. William R. Holcomb, U. S. Army, as- 


signor of one-half to John S. Jones, Jefferson Barracks, Mo. 
An adjustable cord suspension. 7 


889,659. ELECTRICALLY OPERATED PHOTOGRAPHIC APPA- 
RATUS. William A. Chamberlain, Sunbury, Pa. The shutter 
and regulating valve are operated by an electromagnet. 

889,715. TROLLEY. Earl D. Peerstone, Chicago, Ill. 
provided with two or more wheels. 


889,765. THERMAL ELECTRIC ALARM. Lloyd Currier, Under- 
wood, N. D. A thermostatic contact maker. 


889,776. TROLLEY WIRE SPLICER. Harry G. Dyer, Gloucester 
City, N. J., assignor of one-half to William J. Van Meter, 
Gloucester City, N. J. A tapered splice with locking keys. 

889,784. TELEGRAPH SYSTEM. Charles K. Jones, Quincy, Ill., 
assignor, by mesne assignments, of thirty one-hundredths to 
Railway Telegraph Automatic Signal Company. An electro- 
magnet for closing circuits is controlled by a relay. 


The harp is 


889,592, —TELEGRAPH SYSTEM. 


889,786. CONNECTOR FOR ELECTRIC WIRES. Charles J. G. 
Keiner, Baltimore, Md., assignor to Universal Railway Supply 
Company. The fuse is enclosed in two intermeshing insulating 


coverings. 

889,789. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. The 
make and break circuit is operated by exploding a gaseous 
mixture. 

889,790. TELEGRAPHY. 


Isidor Kitsee, Philadelphia, Pa. The 


make and break contact is operated by the heating effect of an 
electric arc on gas. 


889,791. WIRELESS TELEGRAPHY. Isidor Kitsee, Philadelphia, 


Pa. Preheated gas is exploded by a spark, impulses thus pro. | 
duced operating the make and break contact. 


889,789.—TELEGRAPHY. 


889,792. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. A de- 


tector for electric waves formed of metallic plates, one side of 
each being oxidized. 


889,803. SUPPORT FOR ELECTRICAL CONDUCTORS. Francis 
B. H. Paine, Buffalo, N. Y., assignor to Niagara, Lockport and 
Ontario Power Company. Two insulators are employed, one 


supporting the line wire and the other a contact device for 
indicating the failure of the first. 


889,841. DYNAMOELECTRIC MACHINE. Vincent G. Apple, Day- 
ton, Ohio, assignor to Dayton Electrical Manufacturing Com- 
pany. Poles fitted with attenuated faces of paramagnetic metal. 

889,857. ELECTRIC FURNACE. Albert J. Petersson, Alby, 


Sweden. An arc furnace with magnetic blowout for oxidizing 
gases. 


889,884. INSULATOR. M. Harrison Strong, Ozark, Mo., assignor 
of one-half to Solomon E. Bronson, Ozark, Mo. An insulator 
built up of strips and two reel-shaped insulating parts. 
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AN EMANATION FROM SODIUM. 

As is nearly always the case, the discovery of an unknown 
property of some form of matter leads to the further discovery 
of a similar property possessed by other, and possibly more 
familiar, materials. The first discovery is most frequently acci- 
dental, and the effect is noticed either because it is more pro- 
nounced. under the conditions of the discovery, or, more gen- 
erally, because of some unexpected action resulting from the 
conditions of the particular experiment which leads to its veing 
noticed. This has been the case of the interesting and important 
class of phenomena classed as radioactive. First noticed acci- 
dentally in connection with uranium, it has now been shown to 
be a not unusual property, although the elements related to 
uranium possess it to the highest degree. 

As a result of the study of radioactive phenomena, Ruther- 
ford separated and collected what seemed to be a volatile vapor 
also having radioactive properties, and which must either be a 
product of the disintegration of radium or else be a gas occluded 
by the material in its previous condition and liberated under the 
conditions of the experiment. Experimental evidence points to 
the first explanation as the more probable one. 

Now it has been shown that other materials besides those 
which are put in the radioactive group seem to possess this 
It has 
been observed in connection with phosphorous, and in Nalure 
(London) for May 28, Mr. E. S. Phillips savs that he has ob- 
served a similar action with metallic sodium. When this metal 


property of giving off volatile vapors or emanations. 


is cut so as to expose a fresh surface, it possesses the property 
of discharging a negatively charged body. This action can be 
prevented in a number of ways, such as by blowing a slow 
current of air against the sodium so that the effect appears to 
be due to a positively charged vapor. Whether this vapor result 
from a disintegrating of sodium or of an unrecognized impurity 
in the metal, or whether it be merely oceluded vapor, has not 
been shown, but as different portions of the sodium seem to 
possess the property to different degrees, the explanation that it 
may be due to an impurity seems the more plausible. 

Such discoveries are of great interest and importance because 
of the probable bearing thev will have on the science of the 
future. ‘This particular branch of plivsics (or is it chemistry ?) 
seems to he in about the same stage as was the science of elec- 
tricity in Gilbert’s time, when the wonderful and unexplainable 
behavior of certain materials, when rubbed or excited in various 
ways, was the subject of much learned speculation and theoriz- 
ing. Since then the minute forces which he so patiently in- 


vestigated have taken places among the most important agents 


t 
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of man, and it may, perhaps, be that these radioactive forces 
and emanations will, before long, be as well-known and easily 
controlled as electricity is now. The energy involved by the dis- 
integration of an element is incomparably greater than that 
evolved in any chemical reaction between atoms of which we 
have knowledge, and may it not be that before we have com- 
pletely exhausted our fuel supplies and utilized all the water 
power available, we shall have found means for bringing about 
and controlling the disintegration of the elements, and of utiliz- 
ing the energy thus liberated for all purposes? Such an out- 
come would solve many problems which we now see dimly ob- 


structing the path of progress of future generations. 


ELECTRICITY AS AN AGENT IN CONSERVING 
NATURAL RESOURCES. 

In a paper prepared for the meeting of the governors of the 
different states at Washington last month, by H. St. Clair Put- 
hain, some striking figures are given showing the value and 
importance of the water powers of the country. Mr. Putnam 
very aptly says that the present time is the age of power. He 
might have gone a little further in this direction and pointed 
out why it is that the use of electric power has spread so 
rapidly. Our consumption of fuel is said to double every ten 
years, while the use of electric power doubles every five vears, 
and if this rate of increase be held, more than half the power 
used for driving machinery will be electrical in twenty years. 
The reason for this is the case with which electric energy, 
manufactured at one point, is delivered for use at another. In 
fact, the past fifteen or twenty years have seen an entire new 
industry established—that of the manufacture and sale of 
energy, an industry made possible on any important scale by 
virtue of the ease with which it can be bought and sold. 

Before the introduction of the electric motor, if a manu- 
facturer wished to drive a machine, he had to put in a steam 
plant and attach an engine to the machine, either directly or by 
means of belts and line-shafts. These methods, while efficient 
for short distances and under favorable conditions, were not 
suitable for transmiiting power over more than a few hundred 
feet; hence every factory had its own boilers and engines, and 
in large factories it was necessary to have two or three prime 
movers distributed at favorable points. The electric motor, 
however, made it possible not only to do away with all the 
intermediate shafts and belts, but rendered each machine, or 
group of machines, driven by a single motor, independent of its 
neighbors, and, what is equally important, made it not only 
possible to bring together all the small power plants into one 
large economical system, but also. if the manufacturer so de- 
sired, he need not himself manufacture his power, but can pur- 
chase it, generally at less cost than he can make it himself, 
from a large company which makes a business of selling energy 
and nothing else. 

It is this feature, the ease with which electric power is pro- 
duced at one point to be utilized at each machine in the most 


suitable manner, that promises to be an important factor in 
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conserving our fuel supplies. Water powers are to-day valuable 
wherever situated; they can be utilized without imposing a 
serious handicap upon the mill, due to an unfavorable location, 
as there may be a distance of a hundred miles or more between 
the mill and the waterfall. For this reason waterfalls to-day 
have taken on a new importance. We no longer see in them 
magnificent but useless examples of nature’s lavish waste of 
energy. They are recognized as valuable assets which will take 
the place of fuel, and from which may come the power to drive 
all the industries of the country. 


With this idea it is interesting to see what our water powers 
are worth. Conservative estimates made by the Geological Sur- 
vey, at Washington, put this at 30,000,000 horse-power, and this 
is merely power available to-day. With proper reservoirs for 
controlling the flow, the available power would probably be five 
times as great. But even the smaller figure is equivalent to all 
the power apparatus installed in the country, and when it is 
remembered that this apparatus is probably not used more than 
one-quarter or one-fifth of the time, while the 30,000,000 horse- 
power of the waterfalls is available day and night, it would 
seem that even without storage we have already power sufficient 
to drive three or four times as much machinery as is now in use. 
The power is there, but can only be utilized through electrical 
transmission, since the greater number of the power sites are 
naturally in locations not well adapted for operating mills, 
hence it is the development of electrical transmission which 
offers a solution of conserving the fuel supply. 

Looked at in another way, if this 30,000,000 hydraulic horse- 
power be used continuously, it would represent the consumption 
of about 200,000,000 tons of coal yearly in the best type of steam 
plant. This is about half as much again as the total amount 
of coal produced in the country, and at an average price of $3 
per ton, it is equivalent to an expenditure of $2,000,000,000 a 
year for fuel alone in plants of the average type. 

These are magnificent figures, vet it should be borne in mind 
that at the present rate of increase of the use of power it 
would not be many vears before we had utilized all the most 
available powers, and we should, therefore, take steps toward 
increasing and preserving these. Fortunately, this problem goes 
hand in hand with improving the rivers for navigation purposes. 
with the preservation of forests, and the protection of arable 
lands. By proper meihods of forestry and the construction of 
storage reservoirs, we not only protect what we have, but we 
will actually increase the available power. 

Statistics show that electric power was used in industries in 
1905 to the extent of about twelve per cent of the total power. 
In 1900 it represented less than five per cent of the tota'. Steam 
power, on the other hand, is not increasing at anything like the 
same rate. In 1905 it represented a little less than seventy-four 
per cent of the total power used in manufactures. If these 
rates of increase are maintained, by 1930 more than half of the 
factories of the country will be driven electrically. It 1s not 
unlikely that the rate of increase in electrical application will 
itself increase. So many other advantages accompany the intro- 
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duction of the electric motor, besides what is in one sense the 
more important one—that of utilizing water power instead of 
coal—that in many industries the electric motor will be in- 
troduced even though the actual cost for power may thereby be 
considerably increased; and, on the other hand, the steadily 
increasing cost of fuel will drive more and more industries 
to districts where cheap electric power is available. 

Another way of indicating the value of the water powers 
of the country is to estimate the value of the products and the 
wages resulting from their utilization. From the census of 1905 
it is found that for each horse-power installed, product having 
the value of $1,152 was manufactured during the year, and 
wages amounting to $248 were paid. In the railroad industries 
the gross receipts were $555 and the yearly wages $224 for each 
horse-power employed. Assuming the available 30,000,000 horse- 
power of the streams to be fully developed, and applying the same 
ratio of wages to power, it would seem that the increase in wages 
due to this development would be about $15,000,000,000 a year. 
This represents a return, not to the capitalists, but to the 
workmen themselves. 

These few figures are sufficient to emphasize very strikingly 
the value to the country, as a whole, of the power resources and 
the importance of utilizing electrical methods by which alone 
they are made generally available. 


PLANS FOR ELECTRIC RAILWAY DEVELOPMENT IN 
BAVARIA. 

The introduction of the electric motor for railway purposes 
sems to be going ahead in Europe where, for various reasons, 
important economies in operation are anticipated from the 
change, usually the principal one being the high price of fuel 
and the existence of available water power. In the ELECTRICAL 
Review for January 4 the work which is being done in Sweden 
was reviewed briefly. The government of the railway depart- 
ment there has been investigating the advisability of electrifica- 
tion, and has been conducting some rather elaborate tests, the 
engineer of the department having decided upon the single-phase 
system as the most promising. Again, in the issue of April 18, 
the proposed electrification of Austrian railways was reviewed. 
Here the matter has not progressed so far, as there has been 
no decision in favor of any one system for general adoption, 
although the three-phase system has been decided upon for the 
Arlberg tunnel, which will be the first section to abandon the 
steam locomotive. | 

Now a third European state has taken up the matter care- 
fully, and is considering what economies may be effected by a 
change from steam to electricity. Some years ago the Bavarian 
Government, in considering what use should be made of the 
state water powers, decided that the best thing to do would be to 
use them for operating the state railways. Since then the ques- 
tion has been studied more fully, and recently a report has been 
issued discussing the electrification of the railways controlled 
by the state. 

The Bavarian Government controls a little less than 4,000 
miles of railway. To operate the system it is estimated that 
about 1,435,000 kilowatt-hours will be required each year. 
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Allowing for losses in generation and transmission, it is figured 
that the average daily load will be about 142,000 horse-power. 
Allowing for the expected increase in traffic, the average daily 
load by 1920 should be a little over 200,000 horse-power, while 
the maximum load would be in the neighborhood of 606,000 
horse-power. To supply this it is estimated that there is a mini- 
mum available horse-power in the waterfalls of 300,000, which 
can be considerably increased by proper storage arrangements. 

The report considers the different electric railway systems 
available and decides that the single-phase is the most suitable 
for the work. It then discusses in some detail the cost of elec- 
trical operation and compares this with the cost of operating 
the roads by steam under the present arrangement. Different 
sections of the railroad are considered, and it is shown that a 
considerable economy should be effected. For example, for the 
section comprising about twenty-five miles in all, including the 
main line from Salzburg to Freilassig, with a branch running 
to Bad Reichenhall and Berchtesgaden it is found that some- 
thing over $20,000 is available for supplying electrical energy, 
which allows about one cent per kilowatt-hour, while it is 
estimated that the actual cost for supplying this energy should 
not be more than three-tenths cent per kilowatt-hour. 

The report concludes that electrification of the railways is 
possible, that the single-phase system seems to be the most 
suitable, and that the necessary energy can be obtained from the 
state’s water powers. The roads in the southern part of Bavaria 
seem to be the most suitable for starting the work, since fuel 
is more expensive there and hydraulic power is cheaper. The 


other incidental advantages, such as avoidance of smoke, increase 
in traffic capacity and in speed, are pointed out, and attention is 
called to the fact that the price of fuel will increase in all 
probability. There is some question about the military aspect 
of electrification, but should this department not oppose the 
change, it is recommended that groups of lines be selected for 
electrification which are most favorably situated with reference 
to the water powers, and the traffic requirements of which are 
such as make them suitable for the change. 


THE INSTITUTE CONVENTION. 

The annual convention of the American Institute of Elec- 
trical Engineers is to be held this year at Atlantic City, N. J. 
The provisional programme of this meeting was published in 
the EvecrricaL Review for June 13, and from this it will be 
scen that although the meeting is to be held at one of the most 
famous seaside resorts in the country, plenty of mental exercise 
and entertainment will be provided. There are, in fact, over 
thirty papers listed, not including the presidential address. The 
subjects show a wide variety, so that there will be something of 
interest for every electrical engineer who attends, no matter 
in what particular line of work he is engaged. There should 
indeed be many opportunities for every one attending to learn 
something new, if not about his own work, at least about that 
of his neighbor, and thus put him in a better position to take 
a broad, clear view of electrical engineering as a whole, and, 
therefore, make him hetter fitted to carry on his own minor 
part of the work. 
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General Electric Company’s 

Engineering Convention. 

For nine days ended June 9, the engi- 
neers of the General Electric Company 
were gathered together at their annual 
meeting for discussing the past vear’s de- 
velopment in the art and considering plans 
for the future. Engineers from the local 
offices of the General Electric Company 
throughout the country and Mexico were 
in attendance, as well as representatives of 
all branches of the engineering depart- 
ments of the company. Every phase of 
the company’s engineering work was con- 
sidered in detail. The engineers of the 
various departments presented interesting 
papers on a great variety of important 
subjects and profitable discussions fol- 
lowed. 

The meeting was opened at the prin- 
cipal works at Schenectady, N. Y., by 
E. W. Rice, Jr., vice-president. After 
spending five days at Schenectady the 
meeting was adjourned to Pittsficld, 
Mass., where C. C. Chesney, manager of 
the Pittsfield works, opened the mecting 
and introduced the engineers at that fac- 
torv. The meeting was continued at 
Lynn, Mass., where the engineers were 
welcomed by W. C. Fish, manager of the 
Lynn works. The company’s incandescent 
lamps works are located at Harrison, 
N. J., and when the convention assembled 
at this place G. F. Morrison, manager, 
outlined the remarkable development. in 
incandescent lamp engineering during the 
last year. 

Among the engineers from the ficld 
present at this meeting were: J. Lyman, 
Chicago; J. L. Monges, San Francisco: 
W. F. Wright, Denver; H. H. Barnes, 
New York; C. T. Mosman, Boston; W. S. 


Culver, Cincinnati; L. F. Deming, Phila- 7 


delphia; H. E. Bussey, Atlanta; W. H. 
Hand, St. Louis; C. A. Chase, Mexico. 
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National Electrical Con- 

tractors’ Association. 

The eighth annual convention of the 
National Electrical Contractors’ Associa- 
tion will be held at the Auditorium Hotel, 
Chicago, I., July 15, 16 and 17. The 
registration department and the directors’ 
room will be located on the parlor floor. 
The business sessions will be held in the 
hall on the sixth floor. All badges and 
tickets for entertainment features will be 
issued only at the registration department, 
and no badges will be issued until pav- 
ment by the party registering of the fee 
for the tickets. The revistration depart- 
ment will be open on the afternoon and 
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evening of July 14, the day before the 
opening of the convention, for the eonven- 
ience of those arriving on that day. 

The men’s banquet will be held in the 
banquet hall of the Auditorium Annex. 
The ladies’ banquet will be held in a 
smaller room immediately adjoining the 
men’s banquet room. Both banquets will 
be held at the same time—Wednesday 
evening, July 15. It has been decided 
to do away with the usual speechmaking, 
and after the conclusion of the banquet a 
vaudeville entertainment will be given on 
a stage at one end of the main banquet 
hall, and the ladies will be admitted to 
the balconies of the main banquet hall. 

Thursday morning and afternoon the 
ladies will be given an opportunity to 
visit the large retail stores and various 
points of interest about the city. On 
Thursday evening there will be a theatre 
party for the ladies. 

Friday will be devoted to an outing to 
Michigan City, Ind., via the steamship 
Theodore Roosevelt, leaving Chicago ‘at 
10 a. M. and arriving at Michigan City 
at 12.30 P. M. On arriving at Michigan 
City it is proposed to go directly to the 
large park, where all the amusements in- 
cident to a summer resort can be found. 


———_—_-@o_ 


Meeting of the Contract and 
Inspection Department of 
the New York Edison Com- 
pany. 

On Thursday evening, June 11, the 
regular monthly mecting of the contract 
and inspection department of the New 
York Edison Company was held in the 
Edison Auditorium on West Twenty- 
seventh street, New York city. 

Several very interesting and instructive 
papers were read by members of the de- 
partment, including “The Public Utilities 
Company's Dealing with the Public,” by 
Walter Neumuller; “Electric Signs,” by 
E. A. Mills; “A Few Thoughts Concern- 
ing the Competition of the Local Plant.” 
by W. H. Whitton: “Work of the District 
Offices,” by F. H. Kinnicut; “The Tung- 
sten Lamp,” by E. F. Tweedy. 

At the conclusion of Mr. Tweedy's 
paper several lantern slides were shown 
giving the performance of the tungsten 
lamp, followed by views of lighting fix- 
tures adapted for use with tungsten lamps, 
which were described by Mr. Mills. 

Arthur Williams, general inspector, 
Closed the meeting with a timely address 
on the activities of the department in the 
past and present. with valualle sugges. 
tions for work in the future, 
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Westinghouse Electric. : 
Statement. 

The Westinghouse Electric and Manu- 
facturing Company has issued a statement 
showing the assets and indebtedness with 
respect to the indenture controlling the 
issue of convertible sinking fund bonds. 
The statement of assets is dated April 30, 
and compares with the figures as of Oc- 
tober 31, 1907, as follows: 


ASSETS. 
Apr. 30,'08 Oct. 31, '07 
Property and plant...... $20,905,286 $20,698,404 
Investments ........... 30,820,452 30,104,454 
Working assets......... 12,271,606 17,942,065 
Quick assets: 
CASN Sede parsan awe ans 3,695,347 1,286,059 
Accounts and notes re- 
ceivable ........... 8,608,668 9,031,554 
Cash to be furnished by 
stockholders ....... 6,000,000 
Other assets: 
Special deposit.......... 1,535,120 1,535,120 
Notes and accounts due 
by foreign Westing- 
house companies in 
hands of receivers, 
CIC e Malice i bcd S 2,364,748 3,738,972 
Total assets.......... $88,201,227 $84,336,628 


The company’s statement of indebted- 
ness as of April 30, 1908, is compared with 
the indebtedness as of the same date after 
the application of the Merchandise Cred- 
itors’ Plan, as follows: 


April 30 April 30 
1908 1908 
(After ap- 
plication of 
Merchandise 
Creditors’ 
Plan.) 
Bonds and deb.......... $20.469,000 $24,969,000 
Collateral notes......... 8,702,703 8,702,703 
Notes issued for cash. ... 7,919,000 3,419,000 
SeN ued for mer- P 
chandise ........... 1,290,76 
Current accounts for mer- | 1,433,482 
chandise ........... 4,142,715 
Interest accrued. on 
funded and floating 
debt ¢ osiern atid ecnete 4 708,586 TORIS 
Subscription accounts, 402,000 402,000 
Total debt..........., $43,634,770 *$39,634,771 


* The reduction of $4,000,000 in the total debt. 
after the application of the Merchandise Creditors’ 
Plan represents the assenting capital stock to be 
issued to Merchandise Creditors or others In sèt- 
tlement of floating debt. In addition to securing 
this reduction in debt, the assets will be increased 


hy the 86,000,000 cash to be provided by the 
stockholders, 


The statement does not include contin- 
gent liabilities. As of October 23, 1907, 
these amounted to $3,146,256, and have 
been reduced to $1,999,094. 

——___«@<_____ 
To Investigate Telegraph 
Companies’ Operations. 

Under the provisions of a resolution rce- 
cently adopted by the United States Sen- 
ate, Oscar S. Straus, secretary of the De- 
partment of Commerce and Labor, has 
arranged for an investigation of the oper- 
ations of the telegraph companies of the 
country. The inquiry will extend into re- 
ceipts and expenditures, wages paid, con- 
ditions of emplovés, hours of labor, ete. 
Seeretary Straus has placed the investiga- 
tion in the hands of Charles P. Niell, 
commissioner of Jabor, and Herbert Knox 
Smith, secretary of corporations. ‘The re- 
port will he ready for the Senate when it 
reconvenes next Decenther, 


June 20, 1908 


ENGINEERING OF.. THE MECHANICAL 
O EQUIPMENT OF A LARGE 
STORE BUILDING. 


BY PERCIVAL R. MOSES. 


The building for which the equipment 
described was designed is one of the high- 
est class, and is located on the east side of 
Fifth avenue, New York city. The busi- 
ness is solely the sale of dry goods; that 
is, silks, cloths, rugs, draperies, gloves and 
other articles of wearing apparel; no fur- 
niture, except small fine pieces, is sold, 
nor any household utensils. A large part 
of the upper floors is devoted to making 
of dresses, waists, coats, etc., and altera- 
tions. 

The building will be described to give 
an idea of the quantities involved and the 
conditions. After this the steps followed 
in design of the equipment, the reasons 
leading to the choice of the different types 
of apparatus and systems, their sizes and 
characteristics will be discussed, and the 
work of preparation of plans and specifi- 
cations described, touching on the more 
important points of such specifications and 
plans; and finally the rest of the engineer- 
ing supervision of the work, including the 
receipt of estimates, inspection and ap- 
proval of contracts, approval of drawings 
and materials, preparation of final draw- 
ings, inspection of installation and inspec- 
tion of manufacture, and final tests and 
certificates will be detailed. 

This equipment has been chosen as a 
basis for a paper, as its problems include 
heating, lighting, power supply, ventila- 
tion, fire protection, electric signaling, 
electric heating, and indeed all the factors 
that enter into the design of any building 
equipment, except such special apparatus 
as may be required for special work. 

The building covers a plot approxi- 
mately 200 by 300 feet, with a small 
corner, 100 by twenty, cut out for the 
present. It is eight stories above the 
ground, with basement extending over the 
whole area and a sub-cellar extending over 
about one-half the area. The total cubical 
contents of the building is approximately 
eight and one-quarter million cubic feet, 
deducting all court area. The total floor 
arca, including basement and _ sub-base- 
ment, is 520,000 square fect, and the total 
area contained in the customers’ floors, 
which are the ground floor, second, third 
and fourth floors, is 210.000 square feet. 

The store is designed with a large cen- 
tral court or rotunda covered over at the 
fifth floor with an ornamental glass dome, 
and again covered over at the top of the 
building by a skylight. There is a great 
deal of glass surface and exposed wall 
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surface, the windows coming down to with- 
in two feet of the floor and occupying a 
large proportion of the walls. The stories 
are high, the first floor being twenty feet ; 
second floor, sixteen feet; third floor, fif- 
teen feet; fourth floor, fourteen feet, and 
the upper stories, thirteen feet six inches 
high in the clear. 

The elevator equipment includes thir- 
teen main passenger, two special, four 
freight and service, and one sidewalk ele- 
vator and three electric dumbwaiters. 

There are 1,450 are lights, and outlets 
with a capacity of 8,136 sixteen-candle- 
power incandescent lights, 600 horse- 
power of motors driving fans, blowers for 
pneumatic cash system, sewing machines, 
pumps, etc. 

Electricity is also supplied for heating 

irons, glue pots and other utensils, for 
winding clocks, signaling, automatic gas 
lighting and fire protection. 
. There are 20,000 square feet of direct- 
heating surface in the form of coils and 
radiators, and 10,000 square feet of in- 
direct-heating surface in the form of 
wrought-iron pipe stacks. 


Fresh tempered air is supplied to the 


first floor and basement by four main 
fresh-air supply fans having a total ca- 
pacity of 200,000 cubic feet of air per 
minute. Three main exhaust fans having 
a capacity of 150,000 cubic feet of air per 
minute take away the air from basement 
and sub-cellar. Two smaller supply fans 
are installed for vestibule heating, and one 
small exhaust fan for toilet ventilation. 

The power plant consists of eight high- 
pressure water-tube boilers having a rated 
capacity of 2,100 horse-power ; five direct- 
connected medium-speed Corliss valve 
steam engines operating 115-volt, direct- 
current dynamos, three of these sets hav- 
ing a capacity each of 500 kilowatts for 
two hours, or 400 kilowatts continuously, 
and the two smaller sets having a capacity 
of 250 kilowatts each for two hours, or 
200 kilowatts continuously. 

PRELIMINARY DESIGN OF PLANT. 

In making the preliminary design of 
the equipment of such a building it is 
first necessary to tabulate data showing the 
probable quantities of electricity that will 
be used for lighting, for power and other 
purposes at different periods of the day 
and year, and also the quantities of steam 
that will be used for heating, and the 
quantities of steam that will be ob 


tainable at low pressure, as exhaust 
steam from the engines, pumps or 
other apparatus. There is only one 


way of getting these data, and that is 
to obtain figures showing the actual re- 
quirements in other installations of sim- 
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ilar, character, not merely qne installa- 
tion, but a number more or less similar, 
and with these as a guide prepare a table . 
showing the probable use for the building 
in question, making due allowance for dif- 
ferences in construction and character of 
service. Therefore, curves. showing the - 
light and power requirements in one of 
the principal store buildings in New York © 
city were used as a basis for the design of 
this building equipment. ee eS 

The load curve as figured in the pre- 
liminary design was as follows: In win- 
ter, from 8 a. M. to 5 P. M., from 750 to 
800 kilowatts; from 5 P. M. to 6.15 P. M., 
from 900 to 1,000 kilowatts; from 6.15 
P. M. to? P. M., from 350 to 400 kilowatts; 
from 7 P. M. to 9 P. M., from 200 to 300 
kilowatts; from 9 P. M. to 12 midnight, 
200 to 250 kilowatts; from midnight to 
8 in the morning, from 125 to 150 kilo- 
watts. In summer, from 8 A. M. to 7 
P. M., 500 to 600 kilowatts; from 7 P. M. 
to 11 P. M., from 200 to 350 kilowatts; 
from 11 P. M. to 8 a. M., from 125 to 200 
kilowatts. These figures include light and 
power. C | 

The maximum heating requirement was 
figured at 25,000 pounds of steam per 
hour, and the average requirement in cold 
weather about 17,000 pounds of steam per 
hour. This preliminary estimate of the 
steam required was based on the quantity 
of coal required to heat buildings of sim- 
ilar character. The quantity of steam 
available per hour from the electric plant 
and other apparatus, using the most eco- 
nomical engines, was estimated for average 
winter requirements at: l 


TE Lbs. 

o Hlectrie plattere 640s wien ee 26 aaa 25,000 
Elevator pumps..,................. = 6,500 
Ice machine and auxiliaries......... 4,000 

Total S604 Seer ee hese ee ew es 35,500 


The maximum steam requirements per 
hour were estimated as follows: 


Lbs. 
Electric plant.................00068, 30,000 
Elevator pumpS.............000050. 10,000 
Ice machine and auxiliaries......... 7,000 


In the design of this plant provision 
was to be made in the smokestack for ad- 
ditional capacity sufficient to take care 
of a building about three-eighths larger 
than the present building. . 

This plant was designed for the use of 
small low-grade fuel capable of evaporat- 
ing seven pounds of water into steam per 
pound of fuel. Allowing a rate of com- 
bustion of fourteen pounds of coal per 
square foot of grate surface for the aver- 
age maximum, the total grate surface re- 
quired was 470 square feet for the present 
equipment without any spare units, and 
the boiler. horse-power required, without 


——_—— = 
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spares, 1,600. The location of columns 
was such that with a maximum depth of 
grate of eight feet it was necessary to 
divide the units into three batteries of 
two units each, approximately 250 horse- 
power each, and two units of 300 horse- 
power each, thus allowing one battery or 
one unit to be kept in reserve at all times. 
The question of available grate area was 
in this case, as in almost every other case, 
a determining factor, as there was suffi- 
cient head room to allow much greater 
boiler capacity in so far as the tube sur- 
face was concerned, but without the grate 
surface on which to burn the fuel to sup- 
ply the heat units to be absorbed by the 
tube surface, there was no advantage in 
increasing the quantity of tube surface. 

Before proceeding with the preliminary 
design of the plant, all available means 
of obtaining a supply of electricity and 
steam were considered, 1. e., electricity 
could be purchased from a central station, 
or it could be generated in an isolated 
plant. There was no central steam sup- 
ply available, so that a steam plant was 
required for heating the building, whether 
electricity was purchased outside or not. 
If electricity were purchased from a central 
station it could be purchased for lighting 
only, or for lighting and for driving the 
ventilating fans and elevator pumps, cash 
svstem and other motors. The use of elec- 
tricity from a central station for driving 
motors for elevator pumps was first aban- 
doned as the requirements of steam for 
heating the building for seven months in 
the vear were such that the cost of opera- 
tion of the elevator pumps in so far as 
fuel was concerned would be practically 
nothing, as all the exhaust would be used 
for heating. Careful estimates were made 
of the cost of operation of the heat, light 
and power equipment with a private plant, 
and a figure obtained for supplving the 
electricity for lighting and purposes other 
than elevator operation. An extremely low 
rate per kilowatt-hour was offered on ac- 
count of the large guaranteed use of cur- 
rent and the great advertising benefit to 
be derived from the supply of so large i 
equipment by the central service. 

It was found that the cost of manufac- 
turing electricity on the premises would 
be less than sixty per cent of the cost of 
purchasing it outside after including the 
cost of manufacture, the interest and de- 
preciation charges on the cost of installa- 
tion. The cost of installation on which 
these fixed charges were figured included 
not only the cost of engines, dynamos, 
switchboard and steam and wiring con- 
nections to plant, but the additional boil- 
ers and the excavation and preparation of 
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the additional space necessary for the in- 
stallation of the power plant. 

The total cost per kilowatt-hour was 
estimated to be a little more than one and 
four-tenths cents, of which 0.62 cent is 
fixed charges and 0.80 cent is manufac- 
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costs is the cost of manufacturing elec- 
tricity, and this cost divided by the num- 
ber of kilowatt-hours gives the cost per 
kilowatt-hour. The low cost in this in- 
stance per kilowatt-hour is due to the 
large quantity to be furnished and the 
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View tn ENGINE Room. 


turing cost. The saving by the private 
plant was estimated at more than $22,000 
per year, or over fifteen per cent in addi- 
tion to fixed charges on the investment. 


GENERAL 


high class of skilled labor required in a 
building of this character, whether a plant 
is installed or not. Skilled labor is needed 
for the care of high-speed plunger ele- 
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IN THE BoILER Room. 


The cost of electricity was determined 
by estimating in detail the cost of operat- 
ing the whole equipment, purchasing elec- 
tricity from a central station, and the cost 
of supplying everything from a private 
plant. The difference between these two 


A VIEW 


vators, cash-tube apparatus, large heating 
plants and ventilating systems, whether 
an electric plant is installed or not; and 
the installation of the electric plant adds 
mainly to the quantity of fuel burned, 
which is. low-grade (cheap) fuel, and the 
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quantity of low-pay labor, such as firemen 
and oilers. The value of the exhaust 
steam for heating is not a determining 
factor in such installations, as the exhaust 
steam available from pumps and other ap- 
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With a properly designed isolated plant 
with duplicate supply and exhaust mains 
and duplicate water connections, a shut- 
down, except through earthquake, could 
only be caused by the employment of un- 
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ENGINEERING THE MECHANICAL EQUIPMENT OF A LARGE STORE BOILDING. 
THe SWITCHBOARD. 


paratus goes a long way toward heating 
the building. 

In estimating fixed charges the interest 
is figured on the whole cost at five per 
cent, and depreciation is figured at five 


~~? > 


skilled engineers and ẹxtremely bad man- 
agement. 

Of boilers, the three main types, water- 
tube, marine or horizontal tubular boilers, 
were considered. Horizontal tubular boil- 
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House AND VACUUM PUMPS. 7 


Per cent on all machinery and two and 
one-half per cent on all building and sim- 
lar work, These items are higher than 
practice would warrant, but they are the 


usual rates adopted by disinterested engi- 
neers, 


ers were not adopted for this service on 
account of the high steam pressures to be 
carried, 150 pounds per square inch, and 
the large size of units. Up to 150 horse- 
power with steam pressures of 100 pounds 
per square inch or less a horizontal tubular 
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boiler has no superior in efficiency, ease 
of maintenance or low first cost. With 
higher pressures and larger sizes the thick- 
ness of the shells becomes too great, and 
some form of divided heating surface must 
be used. The water-tube boiler of the 
Babcock & Wilcox type was chosen in 
preference to the marine type, because of 
ease of repair and maintenance and greater 
safety. 

In the choice of engines, a medium 
speed of 150 revolutions per minute was 
chosen in preference to low-speed Corliss 
or the high-speed automatic cut-off four- 
valve engine. The preference was given 
over the Corliss low-speed on account of 
direct connection with the dynamos, less 
Space requirement, hence lower total an- 
nual operating cost. And the compound . 
non-condensing engines were chosen in- 
stead of simple engines because of supe- 
rior economy. They were not designed to 
run condensing, because this would have 
necessitated a cooling tower in order to 
reuse the condensing water, and the fixed 
charges on the cost of condenser, pumps 
and cooling tower more than balanced any 
saving that could be obtained in fuel. 

Direct-connected dynamos were chosen 
instead of alternating current on accoun! 
of the large motors, lower first cost of 
apparatus, greater simplicity, and further 
because more illumination is obtained per 
unit with direct-current arc lamps than 
with alternating-current are lamps. The 
voltage chosen was 110 volts. It was pos- 
sible to obtain these 110 volts either by 
winding the dynamos for 110 volts di- 
rectly or by using three-wire dynamos 
operating at 220 volts, but giving 110 
volts between each pair of wires. 

In considering the question of lighting 
the choice lay between arc lighting for 
the large spaces and incandescent or 
Nernst lamps. Are lighting was chosen 
because of the whiteness of the light, 
which is of major importance in a store 
dealing in colored goods, and also because 
of its lower cost of operation. 

Incandescent lamps in small units were 
used entirely for localized leghting, such 
as showcases, as this light is particularly 
suitable for such work. 

In the determination of the kind of 
heating system to adopt, steam was pre- 
ferred to hot water on account of its lower 
first cost and lesser amount of radiating 
surface and lesser complication of appa- 
ratus. The direct-heating system with 
radiators and coils was adopted for the 
floors above the ground floor in preference 
to the indirect system because of lower 
operating cost. | 

The indirect heating system was adopt- 
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ed for the first floor because of the neces- 
sity of fresh air and ventilation on account 
of the large crowds which at certain times 
of the year will fairly fill the first floor. 
This system is also used in the basement, 
because the only way to get fresh air is to 
blow it in. 

There are two systems in general use 
for supplying the steam to radiators, one 
running the mains in the basement and 
feeding up, the other running the mains 
under the roof and feeding down. The 
latter was adopted because of the quantity 
of conveyer ducts and cash tubes and 
sprinkler pipes in the basement, also be- 
cause it is less expensive to install, and 
the heat radiation from the mains is ust- 
ful on the top floor, while it would be a 
detriment in the basement. Further, the 
size of risers running through the first 
floor is reduced to the size of a drip pipe. 

The two-pipe system is used with auto- 
matic thermostatic trap valves on the drip 
from cach radiator and pumps in engine 
room sucking condensed water away con- 
tinuously. This vacuum system was 
adopted to do away with back pressure 
on the engines and insure perfect circula- 
tion through the coils or radiators, and 
also to allow the steam in radiators or 
coils to be turned on partially without 
water-hammer. 

In deciding upon the type of pumps for 
boiler feed and house service, steam-driven 
duplex and simplex pumps and electric- 
driven triplex and centrifugal and rotary 
pumps were considered. Both steam and 
electric pumps were adopted for house 
service, the electric pumps to be run in 
summer on account of superior efficiency. 
Steam pumps were used for boiler-feed 
purposes because of their greater simplic- 
ity and easier speed adjustment, and these 
pumps were of the outside packed plunger 
type on accounť of the high pressure 
against which they were to work and the 
necessity of a positive displacement when 
pumping hot water. 

For low lifts, such as drainage, the elec- 
tric centrifugal pumps were used because 
of their simplicity and ability to handle 
gritty water. They were not adopted for 
high lifts because of their inefficiency. 

In the choice of elevators the hydraulic 
plunger was chosen in preference to the 
hydraulic horizontal or vertical cylinder 
type, because of its low cost of repairs, 
efficiency and safety. 

In deciding on the tvpe of pumps for 
these elevators, the high-duty pump was 
chosen for regular operation, on account 
of its economy over the ordinary com- 
pound duplex pump, but two of these com- 
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pound pumps were also installed to act 
as spares and for night service. 

With the types of apparatus settled, it 
was only necessary to determine on the 
sizes to complete the preliminary design. 
‘he reasons governing the choice of thie 
sizes of boilers have been partially treated. 
The load curve showed that the average 
boiler horse-power during the winter 
should be between 1,200 and 1,400, with 
a peak-load requirement of 1,800. It 
would have been possible to install three 
500-horse-power boilers and two 300- 
horse-power. This would mean that, if 
the three large boilers were in operation, 
the cleaning of one or any mishap occur- 
ring throwing one of the boilers out of 
commission, would throw too great a load 
on the other two, while under the plan 
decided upon, with six 250-horse-power 
boilers and two 300-horse-power the cut- 
ting out of one of the boilers would still 
leave the others capable of handling the 
load. For all practical purposes the two 
250-horse-power boilers act as one boiler, 
except that the subdivision gives added 
safety. hi 

The size of the engines and dynamos 
was fixed by the load conditions. The 
load of from 750 to 850 kilowatts, which 
it is estimated will be the average load 


‘during the winter months, can be carried 


readily by two 400-kilowatt units, and 
these 400-kilowatt units have overload 
capacities sufficient to carry a peak load 
of 250 to 300 kilowatts additional if neces- 
sary. The two smaller units are capable 
of replacing either of the big ones, and, at 
the same time, one of them is not too 
large to run the night load, or may be 
used to throw in at the peak of the load. 
The conditions could have been met by 
four units of different sizes, but by having 
only two sizes in the plant a complete sct 
of repair parts for each size can be readily 


maintained. 
(To be concluded.) 


—__<-@—-—___—_ 
Annual Meeting of the Electric 
Properties Company. 

At the annual meeting of the Elec- 
tric Properties Company the retiring 
board of directors was re-elected, and 
Horace E. Smith was elected to fill a 
vacancy in the board. The directors or- 
ganized by electing John F. Wallace presi- 
dent and the following executive com- 
mittee: Charles A. Allen, N. W. Halsev, 
Paul D. Cravath, F. D. Underwood, R. B. 
Van Cortlandt and John F. Wallace, Mr. 


Wallace being an addition to the com- 
mittee. 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


ey, ee S 


AMERICAN RAILWAYS COMPANY. 


The subsidiary companies of the Amer- 
ican Railways Company report gross earn- 
ings for May and eleven months ended 
May 31, as follows: May gross, $246,- 
897, a decrease of $2,272 from the figure 
for the same period of 1907. Eleven 
months’ gross, $2,641,896, an increase of 
$51,547 over the same period in 1907. 


TAMPA ELECTRIC COMPANY. 

The Tampa Electric Company has sold 
to a syndicate composed of Redmond & 
Company, of New York, and Warner, 
Tucker & Company, of Boston, $600,000 
first-mortgage, five per cent bonds matur- 
ing June 1, 1933, which are being offered 
to the public by the bankers and by Stone 
& Webster, general managers of the prop- 
erty, at ninety-three and one-quarter, to 
yield five and one-half per cent. 

The Tampa Electric. Company oper- 
ates the equivalent of forty-one miles of 
single track, of which thirty-one miles are 
in the city of Tampa and ten miles inter- 
urban line to Port Tampa. The system 
serves a population of about 45,000. Gross 
carnings have expanded during the eight 
years of the company’s existence from 


$152,123 in 1900 to $521,181 in the fiscal 
year ended December 31, 1907, an increase 
of over 200 per cent. Net earnings for 
the eight years of the company’s operation 
have averaged $126,000, which is slightly 
better than four times the interest 
charges on the present $600,000 bond 1s- 
sue, the only lot of bonds the company 
will have outstanding. 


RUTLAND RAILWAY, LIGHT AND POWER 
COMPANY. 

The report of the Rutland Railway, 
Light and Power Company, of Rutland, 
Vt., for the twelve months ended May 
31 shows gross earnings of $254,556; ex- 
penses, $142,015; net, $112,541. This 
compares with a net return of $95,258 for 
the same period in 1907. Of the net earn- 
ings for the period ended May 31, those 
of the gas department were $12,650; of 
the water power and electric light depart- 
ment, $52,450, and of the railway depart- 
ment, $47,440. 


CUMBERLAND TELEPHONE AND TELEGRAPH 
COMPANY. 

The report of the Cumberland Tele- 
phone and Telegraph Company for the 
month of May and five months ended May 
31 shows gross earnings for May of $503,- 
357; expenses, $292,790; charges and 
taxes, $36,107; Mav surplus, $174.460. 
Five months’ gross, $2,552,614 ; expenses, 
$1,489,999; charges_and taxes, $187,635; 
five months’ surplus, $874,980; 


set 
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BOOK REVIEWS. 


Questions and Answers {f Electrical En- 


gineering.” 
New York. Longmans, Green & Company. 
Cloth. 152 pages. Illustrated. 5 by 7% 
inches. Supplied by the ELECTRICAL REVIEW 
for ninety cents. 


This is a compilation of questions which 
have been set by the City and Guilds, of 
London Institute, in the preliminary 
grade of electric lighting, from 1899 to 
1907, inclusive. The book gives also the 
solutions to all the questions. 


“Engineers’ Descriptive Charts.” Joseph 
G. Branch. Chicago. Rand, McNally & Com- 


pany. Cloth. 75 pages. Illustrated. 6 by 
9 inches. Supplied by the ELECTRICAL Re- 
VIEW for $1. 


This book contains a number of colored 
charts illustrating the principles of oper- 
ation of various types of the steam boiler, 
selected types of steam engine, and a few 
of the important electrical experiments, 
such as Oersted’s and Faraday’s arrange- 
ments for illustrating electromagnetic 
action, and several charts showing the 
operation of an electric generator. Ac- 
companying the charts are questions and 
answers on the apparatus illustrated. 

‘Electric Power and Traction.” F., H. Davies. 
New York. D. Van Nostrand Company. Cloth. 


204 pages. Illustrated. 6 by 5l, inches. Fur- 
nished by the ELECTRICAL REVIEW for $2. 


This book has been written with the 
object of offering, in suitable form, a good 
deal of information concerning electrical 
apparatus for those who have not made a 
special study of electrical science. The 
application of the electric motor for power 
purposes has spread so rapidly that it is 
becoming necessary for all engineers and 
those connected with industries in which 
the motors are being introduced to learn 
something of their characteristics and pe- 
culiarities, and the means by which they 
have been adapted to various purposes. 
The author first discusses the subject of 
generation and distribution of power, both 
by means of direct currents and alternat- 
ing currents. He then describes types of 
motors, and shows how they work, follow- 
ing this with a more detailed consideration 
of the application of electric power in 
mines, workshops, textile factories, print- 
ing and at sea. The use of the electric 
motor for traction purposes is next con- 
sidered. Then the various systems of 
canal haulage and electric railways are de- 
scribed, nearly one-half of the book being 
given up to the last two subjects. 


“Electricity, What Is It?’ W. Denham 
Verschoyle. New York. The Macmillan 
Company. Cloth. 260 pages. Diagrams. 5 


by 714 inches. 
Review for $1. 


_ Holding the view that a purely imag- 
inative explanation of the universe may be 


Furnished by the ELEcTRICAL 


A. E. Moore and Frank Shaw. 
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as strictly true as one based on mathe- 
matical deductions, the author of this book 
undertakes to build up in a purely specu- 
lative way a theory which will account for 
all natural phenomena. He postulates 
first an ever-present medium such as the 
ether, and conceives matter to be formed 
of groups of elementary bodies, each of 
which is merely a gyratory disturbance in 
the ether. To avoid confusion with other 
hypotheses, he terms this fundamental cle- 
ment the “gyron.” The gyron corre- 
sponds to Thomson’s corpuscle, but has 
no material existence other than that due 
to its motion. On account of the forces 
set up through the ether from these gyra- 
tory centers, the forces set up by these 
particles are of three kinds: those due 
to the motion of the periphery of the 
gyrons, those due to the motion of its 
sides and those caused by the translation 
of the gyron through the ether. When 
the gyrons are properly oriented, forces 
due to the motions of the sides will cause 
them to attract one another. This is sup- 
posed to be force of gravity. The gyrons, 
when they come into favorable positions, 
tend to group themselves, first in pairs, 
and then in more complex groups, forming 
various harmonic series. 

Consideration of the most likely group- 
ings of gyrons shows that they correspond 
to the relative values of the atomic weights 
of the elements. The numerical relations 
of the atoms are then gone into at some 
length, and a remarkable agreement be- 
tween the computed weights, according to 
the author’s theory, and the actual weights 
is shown. Having thus constructed a 
mathematical table of the chemical atoms, 
the same method is pursued to build up 
the molecule, and it is here shown why, 
according to the theory, certain atoms 
will combine more readily with certain 
others. Having now built up a theory to 
explain matter, the forms of energy 
known as heat and light are discussed, 
these being considered motions of the gy- 
rons, groups of gyrons, sub-atoms, atoms, 
and of the molecules themselves. Al- 
though the gyrons are attached more or 
less firmly to atoms and molecules, some 
of them may, under certain conditions, be 
released to pass from one to another. This 
constitutes a transfer, or flow, of electric- 
ity. The forces set up by this motion of 
the gyrons are electromagnetic. 

Dissociation and devolution are then 
considered, the first being the forcible 
separation of particles ; the second being 
a natural change or decay by means of 
which energy is transferred from the dy- 
ing atom to another. Life is explained 
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in much the same way. Organic bodies 
are those which are going through a con- 
stant stage of evolution, coming into ex- 
istence, giving rise to other similar bodies, 
and finally breaking up. This process must 
have been started at some period of time, 
for we know of no spontaneous genera- 
tion, but it may be that the primary cause 
was a highly complex atom, which is not 
now in existence. It has also been necessary 
to assume some origin of the gyron, or 
whirl, in the ether. It is utterly im- 
possible to define what this was, but it 
has been called absolute energy, thus put- 
ting it in the same category as the ether. 
The book, while admittedly entirely specu- 
lative, is intended to lead to a logical ar- 
rangement of our knowledge of natural 
phenomena, rather than to point out plans 
for increasing this knowledge. It will 
furnish interesting reading for those 
philosophically inclined, and the style and 
entire absence of mathematical argument 
will make it understandable by any with 
a slight scientific knowledge. 
——___-@—-—___— | 
Electrical Porcelains 

The manufacture of porcelain for elec- 
trical purposes was recently discussed 
before the Birmingham and District 
(England) Electric Club by H. W. Brady. 
An abstract of his paper follows. That 
part dealing with the selection, prepara- 
tion and mixing of the clays is interesting. 
The substances employed for manufactur- 
ing insulators are all clays, or closely re- 
lated to the clays. They have been formed 
by the action of the weather on feldspathic 
rock, such as granite and porphyry. This 
process washes away practically all the 
materials except the aluminum silicate, 
which in the pure form is known as kaolin. 
This is the basis of all clays, and the 
several varieties of clays are due to other 
different substances included in their com- 
position. Clays are classified in the fol- 
lowing way: Strong clay is rich in iron, 
and used for making bricks. Mild or 
loamy clay contains gravel and sand, 
which must be washed out. The texture 
of this clay is loose, calling for an addition 
of chalk to act as a flux. Marl is a clay 
containing a considerable amount of 
chalk, which is useful for brick-making. 
Plastic or potter’s clay occupies an inter- 
mediate position between the colored-burn- 
ing common clay and the white-burning 
china clay. The cause of its extreme plas- 
ticity is not certain. This is usually 
called ball clay, and is frequently colored 
by organic matter. Fire clay is simply 
highly refractory clay, and hence the best 
fire clay is the purest. (Kaolin, or china 
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clay, is the finest kind of clay. It is the 
most distinctive ingredient in the composi- 
tion of porcelain. It is less plastic than 
the commoner clays, and when burnt be- 
comes white and porous. In its finest 
form it is used for porcelain; in its less 
pure form it is used for ware intended to 
withstand very high temperatures. ‘The 
latter is not true porcelain, as it exhibits 
no translucency. Kaolin, however, usually 
contains some impurities which must be 
removed by washing. It is generally al- 
lowed to stand in the open for some time to 
weather. For this purpose as large a face 
of the quarry as possible is exposed. It is 
easily crumbled when dry to a fine powder 
and takes up a large quantity of water, 
which makes it plastic and tenacious. 
When molded into shape and allowed to 
dry, it toughens and becomes feebly co- 
herent. If fired, it shrinks about eight 
per cent and becomes hard, though it 
does not fuse. The formula for mixing 
clays for insulator pottery are usually 
secret, but the following is a mixture 
which is in use. This consists of three 
parts of china clay, twelve parts of ball 
clay, two parts of flint, two parts of Cor- 
nish stone, and four parts of feldspar. 
The preponderating portion of this is ball 
clay. The latter gives plasticity and 
ductility to the mixture, making it easy 
to work. The flint counteracts the shrink- 
ing and liability to crack and the distor- 
tion which would take place due to the 
fusibility of feldspar. Feldspar and Cor- 
nish stone are the fluxes, and both seem 
to be necessary for success, but neither 
one alone gives the desired result. It is 
not a little peculiar that the five ingre- 
dients called for above seem all to be 
necessary for successful porcelain-making, 
although they are all so similar.—Llec- 
trician (London), May 29. 
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Notes on the Electrical 
Engineering Department, 
Massachusetts Institute of 
Technology. 

The faculty of the Massachusetts In- 
stitute of Technology has just conferred 
the degree of master of science on three 
graduate students in the electrical engi- 
neering course: R. B. Anthony, a grad- 
uate of the University of Wisconsin; E. L. 
Moreland, a graduate of the Johns Hop- 
kins University, and F. W. Willey, a 
graduate of Purdue University. Thirty- 
eight students, ten of whom are already 
graduates of liberal arts courses and three 
graduates of the mechanical engineering 
course of the institute, have been granted 
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the degree of bachelor of science in the 
electrical engineering course. 

Graduate fellowships for electrical en- 
gineering study during the next year have 
been granted to Walter S. Rodman, now 
instructor in electrical engineering at the 
Rhode Island Agricultural College, and 
H. S. Osborne, who graduates from the 
electrical engineering course of the insti- 
tute this year and who has been elected 
Saltonstall Fellow. 

In connection with the lectures on elec- 
tric light and transinission of power dur- 
ing the last term, A. S. Michener, comp- 
troller of the Stone & Webster organiza- 
tion, lectured to the senior students in 
electrical engineering on the theory of 
accounting and the relations of the engi- 
neering, operating and executive depart- 
ments to the accounting department, and 
R. A. Phillip, of the Stone & Webster 
Engineering Corporation, lectured on 
modern switching practice with high-ten- 
sion circuits. Last term Walter Good- 
enough, of the same company, lectured on 
boiler-room practice in connection with 


the course. 
— 0 


Annual Meeting of the Na- 
tional Electrical Trades 
Association. 


The annual mecting of the National 
Electrical Trades Association was held in 
Philadelphia, Pa., on Thursday, June 11. 
Delegates at large were as follows: Nor- 
man Marshall, representing the New Eng- 
land section; John H. Dale, representing 
the New York section; C. M. Wilkins, 
representing the Pittsburg section; James 
S. Woolf, representing the Chicago section 
and Mr. Van Valkenberg, representing the 
Pacific Coast section. There were twenty- 
five representatives altogether in attend- 
ance. 

The following were elected officers for 
the ensuing year: President, C. M. 
Wilkins, president Patrick, Carter & 
Wilkins; vice-president, Norman Marshall, 
president Marshall Electric Manufactur- 
ing Company; secretary-treasurer, Fre- 
erie P. Vose, attorney, Chicago. 

The attendants were the guests of the 
Philadelphia Electrical Trades Associa- 
tion, with which they made a trip to 
Atlantic City, N. J. 
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Rallroads and Wood Preser- 
vation. 


The board of directors of the Railway 
Engineering and Maintenance of Way 
Association has appointed a committee of 
seventeen to investigate and report upon 
the subject of wood preservation. A. L. 
Kuehn, engineer of track and roadway, 
Cleveland, Cincinnati, Chicago & St. Louis 
Railway, is chairman of the committee. 
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Inspection of Tunnels of the 
Niagara Falls Power 
Company. 

In-order that divers might examine the 
American abutment of the upper steel 
arch bridge the floodgates to the Niagara 
Falls Power Company’s tunnel were shut 
down at midnight, June 13. The tunnel 
leads from the turbines above the falls to 
the base of the bridge. During the last 
three years the abutment has shown signs 
of such a battering that the safety of the 
structure was feared. A concrete wall two 
and a half feet thick has been beaten 
away. An attempt a few months ago to 
place ten tons of steel armor against the 
abutment failed, the steel being torn from 
the bridge cables and crumpled up in the 
river, and there was no other way to ex 
amine the abutment than to turn off the 
water. 

The United States Government took 
this opportunity to determine if the falls 
have been damaged by the use of the 
water by the power companies. Major 
Charles W. Kutz, U. S. A., a member of 
the Taft commission, was on the scene to 
take observations and measurements. 
Readings were taken all along the river, 
and although the waters rose one-tenth of 
an inch at the brink just at the close of 
the shutdown, folk who watched the cata- 
ract all day could see no change. 

‘The engineers found the bridge as solid 
as a church, although they admitted a 
new foundation might have to be built 
on the American side. R. S. Buck, who 
built both foundations, and Franklin 
Moran, who laid the foundation of the 
Singer Building, looked at the structure. 
The foundation of shale on which stand: 
the protecting wall for the abutment of 
the big bridge has been undermined by 
the current. They decided that a firmer 
foundation might be secured by going 
down about sixty feet with concrete. 

The Niagara Falls Hydraulic Power 
and Manufacturing Company closed down 
its floodgates to make the shutdown on 
the American side complete so that the 
government engineers might observe the 
changes in the cataract. The wheel pits 
of the Niagara Falls Power Company were 
stopped at midnight, and at four o’clock 
the other company shut down. 

About sixty persons made the trip 
through the tunnel. It is understood that 
there was not a brick displaced and not à 
mark of erosion in the big tube was to be 
found in all its mile and a half of winding 
from the upper rapids to where it carries 
its toad to the river below. 
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The New Ganz Three-Phase Locomotive. 


HE new electric locomotives which 
have been constructed by Ganz & 
Company, of Budapest, Hungary, 

present considerable interest from differ- 
ent standpoints. The present locomotives 
were built for the Italian railroads, which 
are under the contro] of the government, 
and were ordered after ihe successful oper- 
ation of. the preceding locomotives which 
were built by the same firm and which 
have already been described in these 


columns. In external appearance the new - 


type is about the same, and it operates on 
the three-phase system. However, there 
is a considerable difference as regards the 
arrangement of the motors, as well as the 
construction of the latter. The new loco- 
motive adheres to the former design which 
proved quite successful from a mechanical 
standpoint, and when first brought out 
was of a somewhat original character. In 
this case the motors are mounted on either 
side of the centre of the locomotive. Each 
motor has a projecting crank at the side, 
and the two cranks are cross-connected by 
a horizontal bar of short and stout con- 
struction. In the centre of the bar is a 
joint which is adapted to receive the ends 
of the driving bars which are connected 
to each of the main driving wheels of the 
locomotive. In this way the action of the 
motors upon the combined set of driving 
bars carries out the movement of the main 
wheels in a very effective manner. The 
present system suppresses the use of gear- 
ing entirely, which is a great advantage. 
The upper cross-bar is balanced by tri- 
angular counterweights, one of which is 


THREE-PHaAsE MOTOR. 


mounted upon each of the motors. On 
each side the locomotive carries, therefore, 
three main driving wheels and two small 
running wheels at the ends. 


By C. L. Durand. 


On the roof of the locomotive are 
mounted two trolley devices, which are 


of about the same construction as those | 


tice in the three-phase system is to use two 
main speeds at most, these being obtained 
by series switching or by pole changing. 


which proved successful on the former 
Valtellina locomotives. These trolleys are 
formed of a straight cross-bar which is of 
some length and therefore is always in 
contact with the wires. The cross-bar has 
an insulated metallic portion at either end 
which comes under each of the two wires. 
A compressed air system is used for rais- 
ing and lowering the trolleys, this being 
controlled by a set of valves in the motor- 
man’s cabin. The different switching ap- 
paratus of the locomotive are also operated 
by compressed air, together with the water 
resistance. 


The general appearance of the new. 


three-phase motor is well shown in one of 
the engravings herewith. Its general con- 
struction, as a whole, is somewhat the same 
as the former motor, but it differs from 
this in the winding and also from the fact 
that it is built of laminated iron and 
forged plates entirely, thus avoiding the 
use of cast-iron pieces. This is found to 
be a decided advantage in this class of 
motor. In general, the new motor is of 
cylindrical form and contains a rotor and 
stator. The rotor carries a three-ring col- 
lector, and it will be noticed that the 
latter is mounted well outside the motor, 
upon the end of the crank of the driving 
bar. In this position it is quite accessible 
from the side of the locomotive. The 
brush-holders are fixed above and upon 
the locomotive frame, being housed in a 
removable sheet-iron case. 

What is specially to be noticed in re- 
gard to the present locomotives is the ar- 
rangement of the motors, which allows for 
the use of three speeds. In the former 
locomotives only two speeds were employed 
and up to the present the general prac- 
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ELEVATIONS AND PLAN OF THE TWELVE-POLE, 
THREE-PHASE MOTOR IIAVING THREE SPEEDS. 


However, it is of advantage to be able to 
use three speeds, and the present arrange- 
ment of motors was adopted with this end 
in view. Of the two motors which are now 


WATER RHEOSTAT. 


mounted on the locomotive, one is an 
eight-pole motor, while the other has 
twelve poles. Each of the motors is de- 
signed to use the line, current of 3,000 
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THe NEW Ganz THREE-PHASE LOCOMOTIVE. 
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volts upon its terminals. 


This current is 
generated at fifteen cycles, which is found 
to be the best adapted for the present case. 
To obtain the three main speeds the fol- 
lowing method is adopted: For the two 
highest speeds one or the other of the 


ELECTRICAL REVIEW 


motors, and this was adopted in the pres- 
ent case. It has proved very successful in 
actual practice, especially in the case of 
high-power motors. One point also is that 
it allows of frequent starting of the 
motors without any drawback. The pres- 


SWITCHING DIAGRAM FOR THE THREE-PuaseE LocoMOTIVE GIVING THREE SPEEDS. 


motors is used alone. To give the lowest 
or third speed, the two motors are coupled 
in series. It has been found a difficult 
matter to properly connect two high-ten- 
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ent method of coupling will be seen in the 
accompanying diagrams, taking the case 
of the twelve-pole motor. For each phase 
the stator is provided with three separate 
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SHOWING THE CONSTRUCTION OF THE WATER RHEOSTAT FOR THE THREE-PHASE LOCOMOTIVE. 


sion, three-phase motors in series, such as 
stator-rotor, rotor-stator, seeing that the 
high-tension portion of each motor must 
be worked upon a resistance. In order to 
overcome the difficulty, M. Kalomon von 
Kando devised a method of coupling such 


windings. Thus there are nine different 
windings for the entire motor, and the 
nine ends of the windings are brought 
out to the coupling device. The first dia- 
gram shows the method of connecting 
when the motor is used directly upon the 
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line voltage of 3,000 volts. In this case 
the three coils of each phase are connected 
in series, and the whole of the three phases 
is coupled according to the star system. 
The same method applies for the eight- 
pole motor. On the other hand, when the 


> 
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COIL GROUPING FOR CASCADE GROUPING. 


30,000 VOLTS. 


two motors are operated in series to give 
the lowest speed, the three coils of each 
phase are connected in parallel by means 


Top-VIEW, SPEED-CHANGING SWITCH. 


of the coupling device, and the combina- 
tion is coupled upon the delta system. 
The Ganz firm has built four locomo- 


FRONT VIEW, SPEED-CHANGING SWITCH. 


tives of the above type for the Italian 
railroads. The speeds corresponding to 
the above-mentioned method of coupling 
the motors are forty, twenty-five and 
fifteen miles an hour. It is found that 
the starting of the—locomotive ¿can be 
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carried out to the best advantage with the 
new locomotives. On the tests which were 
made to this effect, no less than thirty 
successive starts could be made with full 
load within two minutes time, which is 
a remarkable performance. The use of 
three speeds does not prevent the regula- 
tion of the power absorbed in the locomo- 
live in proportion to the load which is 
carried, and the grade, but this is in fact 
carried out with the best efficiency. There 
is less energy lost in the resistances, and 
the latter can be made smaller in propor- 
tion to the current which is used. 

The new locomotive has about the same 
power as the former type, this being 3.85 
tons normal tractive effort, and at the 
slowest speed it gives 6.6 tons. According 
to the conditions of the tests, the locomo- 
ives were worked at this rate for a period 
of ten hours, and the rise of temperature 
was not above sixty degrees centigrade. 
However, the engineers wished to work 
the motors at a heavier load in order t» 
obtain data for future work. Thus the 
eight-pole motor was given a one-hour test, 
and it furnished as high as 1,500 horse- 
power with a rise of temperature of 
seventy-five degrees. Under the same con- 
ditions the twelve-pole motor furnished 
1,200 horse-power. The weight of the 
eight-pole motor is 14.7 tons, while the 
twelvye-pole motor weighs 13.6 tons. 

A new device which has been designed 
specially for the present type of locomo- 
tive is the motor-coupling switch. It is 
shown in one of the engravings, and con- 
sists of a cast-iron box provided with a 
hinged cover. At the upper end is 
mounted a piston which works by com- 
pressed air and drives the central shaft up 
and down so as to give the switching 
movement. On the sides of the box are 
mounted sets of contacts which are 
coupled to the primary switch and the 
speed-switch. The corresponding sets of 
brushes which are mounted on the shaft 
are made to produce the desired coupling 
of the motors under the vertical movement 
of the shaft.» The method of mounting the 
contacts on the side of the box by means 
of a special type of porcelain insulator 
vives a solid support as well as a good 
insulation, as has been found in practice. 
The inside of the cast-iron box is covered 
with micanite sheet to give an additional 
protection. : 

The apparatus which is known as the 
“speed switch” is also illustrated in two 
views, one of which shows the top part 
of the device and the compressed-air 
cylinders. The switch is used for connect- 
ing the motors and the water resistance 
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for each of the three speeds of the loco- 
motive, and it is accordingly provided 
with three sets of contact points. The 
fixed contacts are held in three vertical 
cast-iron uprights of rectangular section. 
In the centre is a shaft which can be 
rotated by means of the compressed-air 
cylinders so as to secure the three positions 
of switching. On the shaft are mounted 
three sets of contact pieces which engage 
with the fixed contacts in turn. As will 
be seen in the top view of the device, the 
shaft is rotated through 120 degrees at 
each movement by means of three separate 
compressed-air cylinders which are spaced 
accordingly, Each piston of the evlinders 
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MoTor-CHANGING SWITCH. 


carries a cam, and the three cams are 
superposed and connected with the top of 
the shaft so as to rotate the latter in the 
proper way. 

The water resistance which is used on 
the present locomotive is also illustrated 
in its general appearance and also in dif- 
ferent sectional views. It is of especially 
solid construction. As usual, the appa- 
ratus consists of a number of parallel 
plates, and the water is made to rise be- 
tween them in order to regulate the resist- 
ance for the motors, by means of hydraulic 
pressure. At the top of the apparatus will 
be noticed a special arrangement which 
consists of a choke-coil with variable mag- 
netic circuit. This is also shown on the 
left of the view of the general connections 
of the locomotive. The choke-coil is used 
to vary the current according to the needs 
of operating. A short-circuiting switch 
is also provided in order to cut the water 
resistance out of circuit. Referring to 
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the sectional view of the water resistance 
it will be noted that the cooling is carried 
out by means of vertical tubes. These are 
placed in the spaces which lie on either 
side of the middle plates. The use of 
vertical tubes is one point in which the 
present device differs from the preceding 
ones. It is found that on account of the 
heavy loads which are carried in the pres- 
ent type of locomotive a more efficient 
cooling method is needed and the present 
arrangement answers very well under 
these conditions. The outside of the box 
is provided with cooling wings which are 
cast with it. 

In one of the diagrams will be observed 
the general connections for the various 
parts of the locomotive, these being some- 
what different from the preceding type. 
Referring to the letters, a indicates the 
trolley wires; b, the trolley; c, trolley 
switch; d, main fuses; e, choke-coil; f, 
section box; g, lightning arrester; h, 
transformer fuses; 1, shunt for ammeter; 
j, ammeters; k, primary switch; l, con- 
troller for the twelve-pole motor ; m, speed 
switch ; n, eight-pole motor; o, twelve-pole 
motor; p, short-circuiting switch for water 
resistance; q, regulator for same; r, water 
resistance; s, transformer; t, hand con- 
troller for air pump; u, automatic air- 
pressure regulator; v, air-pump motor: 
z, resistance for voltmeter, x, voltmeter. 

SE 
Merchants’ Rate from the Ter- 
ritory of the Central Pas- 
senger Association. 

On July 25 to 29, inclusive, and again 
on August 15 to August 19, inclusive, 
merchants’ rates will be in effect to New 
York city from the territory of the Cen- 
iral Passenger Association. The special 
rate will be a fare and one-half for the 
round trip, granted under the certificate 
plan. The return limit will be thirty 
days. | 

The Central Passenger Association 
railroads traverse territory roughly de- 
scribed as follows: Points west of, but 
not including, Buffalo, Niagara Falls, 
Suspension Bridge and Salamanca, N. Y.: 
Pittsburg and Allegheny, Pa.; Bellaire - 
and Marietta, Ohio; Wheeling, Charles- 
ton and Huntington, W. Va., and points 
on and north of the Ohio River and east 
of the Mississippi River, and south of a 
line from Keokuk, Iowa, to Chicago, Ill.. 
including Cincinnati, Louisville, All towns 
in Kentucky on the Chesapeake & Ohio 
Railway, St. Louis, Keokuk, Chicago, 
southern peninsula of Michigan, and 
Canadian towns on the Michigan Central 
Railroad>and Wabash Railroad. 
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SWITCHGEAR-CONTROL APPARATUS 
AND RELAYS FOR ALTERNATING- 
CURRENT CIRCUITS.: 


BY CHARLES C. GARRARD. 


The installation of control relays on 
high-tension alternating-current circuits 
has become standard practice, and is like- 
ly so to continue. The correct design and 
layout of such relays is of the highest 
importance. On their proper action a 
large part of the success of. the system 
depends. Recognizing this, it is somewhat 
remarkable that many systems are in oper- 
ation to-day designed on wholly erroneous 
lines. This is due, no doubt, in part to 


the fact that the relay control apparatus | 


has not been deemed worthy of great at- 
tention in comparison with, say, the per- 
formance of the generators and prime 
movers. Another reason is that of ap- 
parent economy. The object of this paper 
is, first, to deal with a number of such in- 
stances which have come under my notice, 
and, secondly, to examine some other sys- 
tems of contro] working at present in use 
or proposed to be put into application. 
Polyphase Maximum Time Element Re- 
lays—A considerable number of such re- 
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in each phase for thirty seconds the relay 
operates. It is obvious, of course, that 
each phase contributes under these condi- 
tions one-third of the operating torque in 
the relay. If T be the operating torque, 
we may set— | 


3 3 3 
T=K (yat Cz + 9 cs), 


where K is a constant and c, = c, = 
C3; = c = full-load phase current. Sup- 
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Fic. 1.—CALIBRATION CURVE OF SOLENOID 
RELAY. 


pose now that instead of the overload oc- 
curring on each of the three phases simul- 
taneously, it only took place in one phase, 
as is quite possible on a four-wire system, 
due to the breakdown of one phase to 
earthed neutral. It is clear that in order 
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Fig. 2.—CurvEs SHOWING VARIATION IN RELUCTANCE AND CHANGE IN POTENTIAL DROP 
Across A SOLENOID RELAY A8 THE AIR-GAP CHANGES. 


lays have been installed in various supply 
stations. They consist of a polyphase- 
wound relay having a single moving ele- 
ment which moves under the action of the 
currents in two or three of the phases. 
We will consider such a relay in use on a 
three-phase, four-wire circuit, in which 
case it would have three windings ener- 
gized by each of the three phases. Let us 
suppose it to be set to operate after, say, 
thirty seconds continued overload at 150 
per cent of full load. This means that 
after 150 per cent of full load has flowed 


1A paper read before the Institution of Electrical 
Engineers of Great Britain, May 14. 


to operate the relay the overload on the 
single overloaded phase must be much 
greater than before. If the current flow- 
ing in the other two phases be the normal 
full-load current, we get— 


3 

K (0, + + 6) = -y K (a + + c) 

5c 
Toe 
This is to say, the current in the single 
overloaded phase will have to rise to two 
and one-half times the normal full-load 
current before the relay will operate. Of 
course, these equations are only illus- 
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trative, as the law connecting operating 
torque and current in a relay is generally 
more complex than a simple proportion. 
They, however, illustrate the undoubted 
fact that with polyphase maximum relays 
very large and dangerous overloads can 
continue to flow in any one phase without 
causing the relay to operate and to open 
the circuit. Polyphase relays should never 
be used, but always single-phase relays 
connected entirely separately on two or 
three of the phases on three or four-wire 
systems, respectively. 

Polyphase Reverse Relays—Exactly the 
same objection applies to the use of these 
as to the use of polyphase maximum re- 
lays. If, for example, the reverse relay 
be set for fifteen per cent reversal on 
any one phase, it is clear that if the re- 
versal occurs on all three phases at once— 
as, for example, when a had attempt at 
svnehronizing is made—a reversal of five 
per cent is sufficient to operate the 
relay, which would be too delicate a set- 
ting for the case in question. On the 
other hand, if a reversal of fifteen per cent 
in all phases at once is required to operate 
the relay, a very large reversal in any one 
phase can take place before the circuit be 
open-circuited. In fact, under some con- 
ditions with a reversal in one phase only 
the tendency toward operation in the re- 
lay due to this reversal is neutralized by 
the increased forces in the opposite direc- 
tion due to the unreversed phases, and the 
relay quite fails in its action. The only 
perfect solution is to install a separate 
single-phase relay on each phase, either 
two or three, as the case may be. 

Solenoid Relays—A considerable nun- 
ber of maximum time-limit relays, operat- 
ing on the solenoid principle, are in use 
at the present moment. They consist of 
a solenoid having a movable iron plunger 
which is sucked up when the current in 
the solenoid exceeds a certain value. The 
iron plunger is attached to a dashpot or 
air-bellows which retards the travel of the 
plunger, the amount of the retardation 
being varied by means of a small valve 
which controls the clearance in the dash- 
pot, or the rate at which air can pass in 
or out of the bellows, etc. Thus the 
plunger is caused to take a certain time 
to travel to its top position. When the 
top position is reached contact is made in 
the trip-coil circuit and the controlled cir- 
cuit is opened. A typical relay, made by 
a well-known firm, operating upon this 
principle was experimented upon, and its 
calibration curve is shown in Fig. 1.. The 
coil in this relay consists of about 325 
turns of wire. Some measurements made 
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on this instrument are represented in Fig. 
2. Phe current through the coil was main- | 
tained constant at ten amperes, fifty cycles 
per second, and while the position of the 
plunger in the solenoid was varied the 
volt-drop across the terminals of the coil 
was measured. It will be noted that as 
the plunger is raised within the solenoid 
the volt-drop across the same is increased 
largely, and, of course, the volt-ampere 
consumption of the relay goes up. From 
these measurements and the known ohmic 
resistance of the coil it is possible to cal- 
culate the coefficient of self-induction in 
henrys L, and from this, and the number 
of turns S, the magnetic reluctance of the 
circuit can be calculated from the formula 
4S? 

Reluctance = TOL 

The variation of the magnetic reluc- 
tance of the relay with alteration of the 
position of the plunger is given in curve 
B of Fig. 2. As the plunger goes up the 
magnetic reluctance goes down. Now, 
with a constant magnetizing force in the 
relay the attractive force on the plunger 
varies inversely as the square of the re- 
luctance. It follows that if, due to the 
passage of a certain current through the 
relay, the plunger is caused to travel up- 
ward, the higher the plunger goes the less 
the current necessary to keep it in its new 
position. Thus the current in the con- 
trolled circuit can fall again to its normal 
value, but the plunger will not fall, but 
remain “floating” for an indefinitely long 
period near its top position. If, now, the 
current again increases, the plunger will 
complete its upward journey, but without 
any time element whatever, this being 
due to the fact that the first small move- 
ment in a dashpot is unretarded, no mat- 
ter from what position in its travel the 
plunger starts. 

Experiments made to test this theory 
confirmed it in every particular. It was 
found that if the plunger was allowed to 
travel upward, due to the passage of an 
excess current, and the current was re- 
duced to its full-load value before contact 
had been made in the trip-coil circuit, the 
plunger did not fall, but remained float- 
ing near its top position. The next time 
the overload came on the relay closed the 
trip-coil circuit without any time element 
whatever. This test is in exact parallel 
with actual practical conditions. The fig- 
ures of an actual test are as follows: The 
relav was adjusted so that contact was 
made between the trip contacts when nine 
amperes (that is, the starting current) 
flawed through the winding. On reduc- 
ing the current, however, the plunger did 
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not at once fall. At seven and one-half 
amperes the trip circuit was just broken, 
but not until 5.2 amperes was reached 
did the plunger fall back to its bottom 
position. Now, 5.2 amperes in the relay 
would correspond to about full-load cur- 
rent in the primary circuit. Translated 
into practical conditions, these results 
mean as follows: At time of full load a 
short comes on the system which is 
intermittent in nature. The current in- 
creases sufficiently to pull the plunger of 
the solenoid relay, but not for a sufficient 
time to close the trip contacts. The short 
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F > fuse. 


Fic. 8.— CIRCUIT-BREAKER SHUNTED WITH 
FUBE FOR TIME-ELEMENT CHARACTERISTIC. 


goes off, but the full load remains flowing 
in the circuit. Consequently the plunger 
does not fall, but remains floating near its 
top position, and the next time the short 
comes on the relay operates without any 
time element whatever, and the whole ob- 
ject of the apparatus is vitiated. These 
results show pretty conclusively that the 
dashpot solenoid type of maximum relay 
is not to be relied upon for dealing with 
intermittent overloads or shorts. 
Fuse-Shunted Trip-Coils—A method 
sometimes adopted to impart a time ele- 
ment characteristic to an ordinary circuit- 
breaker is to shunt the trip-coil with a 
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Fic. 4.—CURVES SnNowiInc CHANGE IN TIME 
ELEMENT WITH THICKNESS OF COPPER FUSE. 


fuse (Fig. 3). Normally the secondary 
current of the current transformer flows 
through the fuse and not through the trip- 
coil, until the fuse blows and the current 
is diverted through the coil. The time 
taken for the fuse to blow gives the time 
clement. It is only possible to use this 
scheme for alternating currents, as with 
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continuous currents the whole of the cur- 
rent passes through the trip-coil, and a 
sufficient volt-drop to blow the fuse can 
not be obtained. The chief advantage of 
this scheme is cheapness. Its efficiency 
may be judged from the following con- 
siderations. The two essential functions 
of a time-element device are as follows: 

(1) The time lag should prevent the 
circuit-breaker opening with every mo- 
mentarily abnormal rush of current. 

(2) A discriminating action should be 
obtainable—that is, if two time-element 
circuit-breakers are in series it should be 
possible to adjust one to open before the 
other. 

The second function is vital in all im- 
portant circuits. As an example, consider 
a high-tension feeder going to a substation 
in which motor-generators are working. 
Maximum time-element circuit-breakers 
would be installed in the generating 
station on the outgoing feeders, and also 
in the substation between the bus-bars and 
the motors. In the event of a dangerous 
overload on a machine it is necessary that 
its circuit-breaker should operate before 
that installed on the feeder at the generat- 
ing station. If this happens the faulty 
machine is cut out satisfactorily and a 
disturbance of the supply does not result. 
The point to be ascertained is how far 
this discriminating action can be attained. 
The following experiments were made to 
elucidate this: 

The trip-coil used was a standard ten- 
ampere one, having a volt-drop of 2.8 volts 
at fifty cycles, the plunger being set so 
that it was pulled up with ten amperes 
through the coil. In order to approximate 
to working conditions, the current through 
the coil and fuse in parallel was kept con- 
stant at eight amperes and then suddenly 
increased by definite amounts, and the 
time noted which elapsed before the trip- 
coil operated. The curves (Fig. 4) give 
the results obtained by varying the thick- 
ness of the copper fuse wire. It will be 
seen that altering the thickness of the wire 
not only alters the current at which the 
combination works, but also affects the 
time element enormously. Thus inde- 
pendent adjustments of the time and the 
current calibrations are not feasible—at 
least, if fuse wires of constant length and 
of the same material are used. 

The resistance of two inches of No. 30 
standard wire gauge copper wire is 0.011 
ohm at sixty degrees Fahrenheit. . 

As the impedance of the trip-coil 18 
0.28 ohm, it will be seen that prac- 
tically all the current flows through the 
fuse. It follows that regulation of the 
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current at which the arrangement works 
can only be effected by altering the fuse 
wire, and simply raising or lowering the 
plunger in the solenoid will have no effect. 

A characteristic of all the curves of 
Fig. 4 is that on large overloads the times 
taken all become practically zero. That 
is to say, on heavy overloads any time dis- 
crimination disappears altogether. 

It might be urged that as putting in a 
thicker wire both increases the time ele- 
ment and also the current at which the 
combination works, a solution of the 
problem may be obtained. It must be re- 
membered, however, that the current 
through the fuse is the secondary current 
of a current transformer, and, although 
the primary current in the generating 
station may be larger than the primary 
current in the substation, yet, the 
secondary currents are generally equal, 
the ratios of the current transformers be- 
ing varied according to the values of the 
primary current. For important dis- 
tributions, therefore, 
trip-coil is not suitable. It may, however, 
find useful application on motor-control 
panels where ordinary fuses are not de- 
sired, and where a discriminating action 
apart from the prevention of the machine 
being cut off to every temporary overload 
is not wanted. 

(a) THREE-PHASE, THREE-WIRE SYSTEMS. 


For three-phase, three-wire systems two 
separate single-pole relays are theoretically 
necessary to afford complete protection. 
When what may be designated the “re- 
sultant” scheme of connections has been 
used a single-phase relay only has been 
installed, but in conjunction with two 
current transformers, so connected that 
the current in the relay is the vectorial 
resultant of the current in each of the 
phases in which the current transformers 
are situated (Fig. 5). A superficial ex- 
amination would lead one to think that 
as the relay current is the resultant of the 
currents in the two phases, an overload 
in either will cause the relay to operate 
and thus afford complete protection. A 
number of supply stations in England 
have protective apparatus’ installed in this 
manner. On working out the currents in 
the relay vectorially, however, it will be 
found that the protection afforded by this 
method is doubtful. We will assume the 
normal full-load secondary current of the 
transformers to be ten amperes, and that 
the relay is set to operate at 200 per cent 
of full-load current; that is, it will oper- 
ate when 34.6 amperes flow through it. If 
now the overload occur on both the phases 
connected to the relay, and the phase dis- 
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placement in each phase is the same, then 
the circuit is opened when twenty am- 
peres secondary current flows in each 
phase. It is quite likely, however, that 
the overload will only occur in one of the 
phases, and in this case the phase dis- 
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THREE-PHaskE, THREE- WIRE CIRCUIT. 


placement will most probably not be the 
same in each phase. If the angle of lag in 
each phase is equal, and only one of them 
is overloaded, it will require 282 per cent 


Fic. 6.—CLock DIAGRAM FOR SHOWING THE 
POSSIBLE OVERLOADING WHEN THREE-PHASE 
RELAYS ARE USED. 


full-load current in the single overloaded 
phase to cause operation. Should, how- 
ever, the current in the overloaded phase 
lag sixty per cent more than the other 
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Fie. 7.—Fautty RELAY CONNECTIONS ON 
THREE-PHASE, FouR-WIRE CIRCUIT. 


phase, which is quite possible, then the 
current in the overloaded phase would 
have to increase to 386 per cent of full- 
load current before the circuit is broken. 
That is to say, with this scheme of con- 
nections and the circuit-breaker set so that 
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it comes out with the ordinary test at 100 
per cent overload, one of the phases, and 
of course the unprotected phase, could be 
overloaded to the extent of 200 or 300 
per cent without the circuit being opened. 
It will be agreed that such a scheme of 
protection is somewhat illusory. 

The figures given above can be obtained 
from a simple clock diagram (Fig. 6). 
The three full-load normal currents are 
OA,OB,andOC. If O E = 20O A, 
then E D = the current through the re- 
lay which causes it to operate. If a circle 
with radius = D E be struck from A as 
centre, then the current flowing in the 
phase O C for any particular angle of lag 
x is O F, it being supposed that the cur- 
rent O A remains constant. The two cur- 
rent transformers are, of course, in phases 
O A and O C. 

(b) THREE-PHASE, FOUR-WIRE SYSTEMS. 

The three-phase, four-wire system is 
shown in Fig. 7. It will be seen that 
three current transformers are necessary, 
but only two relays are used, the idea — 
being to save the cost of the third relay. 
At first sight it would seem that, as 

Current in R, = current in c + cur- 
rent in a, 

and Current in R, == current in b + 
current in a, 
there could not be an abnormal current 
in any one of the three current trans- 
formers without there being a correspond- 
ing current in R, or R,. 

Exactly the same consideration, how- 
ever, can be applied to this case as in 
section (a), as it is quite possible for one 
phase to be overloaded since it has a 
return path through the fourth wire. If 
this overload has a large. phase displace- 
ment relative to the currents in the other 
phases, then the condition may arise of 
very big overloads in the one phase and 
the circuit-breaker not operating. 

The only safe arrangement is to have 
the same number of relays as current 
transformers. If the circuit be a four- 
wire one, then three relays are necessary ; 
if three-wire, then only two relays are 
essential. 

Alternating-Current Reverse-Power Re- 
lays—Such relays are installed between 
bus-bars and sources of electrical energy ; 
thus they are used for controlling gener- 
ator switches and the switches at the far 
ends of feeders. In such positions com- 
plete protection is afforded by the reverse 
relay, and the installation, in addition, 
of maximum-current circuit-breaking ap- 
paratus at the same places must be re- 
garded as bad practice. The requirements 
to be met on generator circuits and on . 
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the ends of feeders are, however, different, 
and also vary with the type of prime 
mover. 

Reverse Relays on Generators—These 
should only come into operation when a 
serious fault has developed on the gener- 
ator or prime mover of the nature of an 
insulation breakdown in the winding, or 
a total failure of steam power. A short 
consideration will show several cases of ac- 
cident to the prime mover, in which an 
automatic disconnection from the bus-bars 
would only be an aggravation of the 
trouble. For example, consider two or 
three large compound Corliss engines, 
with three-phase generators running in 
parallel. A not uncommon fault is the 
failure of one of the admission valves to 
open, with the result that steam jis ad- 
mitted to only one side of the piston. 
Under these circumstances a large surging 
current passes backward and forward from 
the faulty to the good machines. This is 
due to the very uneven turning moment 
in the engine caused by the unequal dis- 
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From this instance it follows clearly 
that a generator relay which operates in- 
stantaneously on a reversal is not desir- 
able. In fact, it can not, under the above 
set forth circumstances, be used at all. 

Failure of Field Current of Generator 
—With the diminution or total failure of 
the field current of a generator, the cur- 
rent in the windings increases greatly and 
leads considerably on the machine volts. 
Provided the set remains in synchronism, 
and the steam supply is in order, the alter- 
nator continues to supply energy to the 
system, and there is no reason why it 
should be disconnected from the bus-bars. 
The large increase of current is noticed by 
the switchman, who immediately seeks for 
and remedies the fault without any serious 
disturbance of the supply. If, when the 
field circuit fails, the set drops out of step, 
then it should rightly be disconnected, but 
this would generally follow, as, with the 
set out of step, a large flow of power into 
the machine from the bus-bars would most 
probably take place. 
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Fic. 8.—ALTERNATING-CURRENT REVERSE RELAY. VARIATION OF 
CALIBRATION WITH VOLTAGE. 


tribution of steam in the evlinders. The 
wattmeter and ammeter needles are set 
into a violent state of oscillation, but the 
generator remains in step. The fault 
with the valve is but a small matter, and 
is noticed at once by the driver, who 
attends to it immediately, the surging cur- 
rent ceases, and everything goes on as 
before. If, however, this set had been cut 
off the bus-hars. the other generators would 
have become seriously overloaded, with 
probable variation in volts, and all the 
trouble of synchronizing would have had 
to he gone through. A satisfactory gencer- 
ator reverse relay should withstand there- 
fore, without operating, such a surging of 
power from one machine to the other, pro- 
vided) the two remain in synchronism. 
These surges into the faulty set are, of 
course, reversals, and, morcover, of con- 
siderable magnitude, 


Effect of Reduction of Bus-bar Voltage 
on Generator Reverse Relavs—It will be 
understood that any form of relay, one of 
whose constituent parts is a shunt coil, 
will be affected by variation in the volt- 
age applied to the same. The shunt coil 
of the generator reverse relay is excited 
(through the intermediary of potential 
transformers) directly from the bus-bars. 
On the occasion of an accident to one of 
the generators the bus-bar volts will tend to 
vo down. The trouble is intensified by 
the fact that, as has been shown, an in- 
stantaneous relay can not be used, there- 
fore there is more time for the voltage to 
fall. It must be remembered, however, 
that a failing generator in parallel with 
one or more good ones is not likely to pull 
the volts down to any very alarming ex- 
tent. Probably a fiftv-per cent reduction 
is the maximum to be expected. It is 
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clear, however, that the calibration of the 
relay should be as little affected by varia- 
tion in the bus-bar voltage as possible. 
Curve Fig. 8 shows the effect of reduction 
of the shunt voltage on the calibration of 
a reverse-power relay, consisting of a 
specially designed wattmeter movement. 
It will be scen that the calibration is prac- 
tically unaffected down to ten per cent of 
the normal voltage. The limit down to 
which it works is seven or eight per cent, 
below that it becomes inoperative. The 
relay is also absolutely inoperative on for- 
ward power under all conditions. Tests 
made up to ten times full-load current 
in the forward direction proved this. 
Setting of Reverse Relay on Generators 
—The most suitable value to which a 
generator reverse relay should be set is 
such that it will operate, after the requi- 
site time element, with an energy reversal 
of ten per cent of the full rating of the 
machine. With this setting the current 
which can flow in the generator windings 
is never very excessive. It has been sug- 
gested that ten per.cent is too fine. A case 
which came under my notice was that of 
some triple-expansion three-crank engines, 
driving 6,600-volt, three-phase generators. 
These engines were fitted with emergency 
stop valves. Owing to the method adopted 
for operating these valves they would oc- 
casionally close accidentally and shut off 
the steam. Under these conditions the 
energy reversal would exceed ten per cent, 
and therefore a twenty-five per cent set- 
ting was asked for, so that the machine 
should not be cut out of circuit, but re- 
main in step, allowing the driver time to 
open the valve again. The proper cure for 
the trouble would be, however, to arrange 
the emergency valve so that it did not 


operate in this manner. 
(To be concluded.) 
———__*@-__- —_—_- 


Reunion of Thomson-Houston 
Employes. 


George Cutter, of the George Cutter 
Company, South Bend, Ind., announces 
that the reunion of Thomson- Houston 
employés bids fair to become quite an im- 
portant event, as many men prominent in 
the electrical business have expressed a de- 
sire to participate. Reports indicate that 
a large gathering will mect in Chicago at 
ihe electrical show next January for this 
reunion of Thomson-Houston veterans. 

—— 0 
Public Service Commission 


Bili Killed. 


On June 11 Senator Pages bill ex- 
tending the jurisdiction of the Public 
Service Commissions of New York state to 
telegraph and telephone companies was 
lost upon a motion to discharge the Sen- 
ate committee having the bill in hand from 
the further consideration of the bill. 
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' POWER DEVELOPMENT IN SMALL 
‘STATIONS.’ 


BY CHARLES ROBBINS AND J. R. BIBBINS. 


The opportunity for the sale of power 
is large in any. manufacturing commu- 
nity, and there is also a considerable de- 
mand even where manufacturing is not 
highly. si Nia This latter demand 
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Fig. 1.—Errect OF Loap-FacTor ON: Cost OF 
PRODUCTION, 20,000-KILOWATT TURBINE STA- 
TION, NEWCASTLE-ON-TYNE, ENGLAND. 

comes from department stores, hotels, res- 

taurants, small machine and repair shops, 
power buildings renting space to small 
manufacturing enterprises, printing 
houses, garages, apartment houses, resi- 
dences, and so on. 

In developing a power load, one of the 
first problems that confronts the central 
station management is, how to make rates 


Fie. 4.—Loap CuRVEs, 800-KILOWATT STA- 
TION, DECEMBER 1-7. 


that will encourage power business and 
still yield a profit. 
The question of power rates i is, and per- 


haps always will remain, a complex one. 


The subject has been thoroughly discussed 
at previous meetings, and it is not our 
intention to here advance suggestions as 
to what the power rate should be, but 
rather to show the influence of long-hour 
service as a factor in decreasing cost per 
kilowatt per hour. 


1 Abstract of a paper read before eet NaMio Electric 
Light Association, Chicago, Ill., May 19 
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The cost of a unit of power comprises 
two distinct and dissimilar charges: First, 
that termed the fixed or investment cost, 
and, second, that represented by the oper- 
ating expense or variable cost. The fixed 
charges comprise bond interest, taxes and 
insurance, depreciation or sinking fund 
and apportioned executive charges. These 
continue whether the plant is working or 
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Fie. 2.—ANALysis oF LOAD pres BASED 


oN LOGS FROM LIGHTING STATION—EVENING 
PEAK LOADS—BRADFORD, PA. 


idle; operating charges, comprising fuel, 
wages, supplies and repairs, vary with the 
running or operating conditions, or in 
more concrete terms, with the load-factor. 
Combined, these two charges create a con- 
dition in which the relative total cost of 
power generated is very seriously depen- 
dent upon the output or load-factor. 

By way of illustration, the curve shown 
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Fie. 5.—Loap Conves, E STA- 
. TION; JULY 1-7. 

in Fig. 1 was prepared from data obtained 
in the operation of one of the largest and 
most efficient power stations in Great 
Britain—the 20,000-kilowatt station at 
Newcastle-on-Tyne. This station is en- 
tirely equipped with turbine machinery 
of the Parsons type, and holds the record 
in British territory for lowest total power 
cost—largely through effective ‘power- 
load development. This curve shows the 
variation in station efficiency, and, there- 
fore, the increase or decrease in cost per 
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kilowatt-hour with different load-factors, 
and is plotted on the basis of power de- 
livered to customers—that is, the income 
of the station. It, therefore, takes into 
account line and transformer and meter 
losses. This curve shows clearly that as 
the load on the station approaches the 
generating capacity, the cost per unit de- 
creases. This, of course, follows from the 
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FG. 3. —TIME OF OCCURRENCE OF PEAK 
LOAD. 


fact that the efficiency of the generating 
apparatus continues to improve up to 
about full rating. But, even more impor- 
tant, an increase in the hours of heavy- 
load service, which has a direct bearing 
on the interest and depreciation charge, 
tends to decrease the cost of fixed charges 
per kilowatt-hour, as is very effectively 
shown in Fig. 9, discussed later. 
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Fig. 6.—Cost Curves, 800-KiLowarr STA- 
TION, DECEMBER 1-7. 


To -obtain a true idea of the cost of 
power in a central generating plant it is 
not sufficient to examine the average cost 
over a considerable period of changing 
loading ; there should also be available two 
distinct sets of data, each reduced to the 
form of representative curves. (a) The 
hourly cost of fixed charges; (b), the 
hourly cost of operating expenses. From 
this information a composite curve may be 
drawn showing the cost for any hour of 


the day or night ofveach kilo te ener- 
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ated at 100 per cent loading-factor., But. 
as commercial conditions are such that 
a 100 per cent loading-factor is in most 
stations unattainable, it is necessary to 
provide data showing the cost per hour of 
each kilowatt generated at various station 
load-factors. 

Analysis of Curves—The importance of 
these data is well illustrated in the accom- 
panying cost curves, which represent the 
results of a study of a typical case based 
on actual load curves for an existing light- 
ing station. The case will serve as an ex- 
ample of the method pursued in similar 
studies. Table I shows the data on which 
the cost curves were based, and it must 
he understood that these data are of a 
purely relative nature—to exemplify a 
principle rather than to establish specific 
facta. 

The proposed station will be within the 
1,000-kilowatt class, and, as such, repre- 
sentative of a great majority of stations 
serving the smaller cities of the country. 
Equipped with steam turbines, its opera- 


IITYITIITIT. 
ae 


° uN 
H ETETETT 
s... 
e eve a 
H oe 
i 


TEEI 


safo 


ON E E E Pare wears 
- r ve 
0306 68068 TILGE SE 


t 
CLL 


LELER od 


-ere 


Fic. 7.—Cost Curve, 800-KrLowatT STA- 
TION, JULY 1-7. 


tion will be characterized by fairly high 
economy even at the load-factors usually 
occurring in lighting systems of such lim- 
ited scope. 

Through the courtesy of J. H. Rose, 
manager of the Bradford (Pa.) Electric 
Light Company, we are permitted to place 
before you some actual curves from a 
lighting system similar in extent and 
character to that under discussion. Al- 
though gas-engine motive power is at pres- 
ent used in this station, due to the liberal 
supply of natural gas, the load character- 
istics are typical and may be used as a 
direct basis for our computation. The 
Bradford system is largely 1,100-volt, al- 
ternating-current lighting with direct- 
current series ares on moonlight schedule. 
Power load is incidental, and, as may be 
seen from the curves, a large opportunity 
exists for day power load. 

In order to best study the load chanyes 
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throughout the year, load curves were plot- 
ted for the first seven days of each month. 
These showed a fairly consistent change 
with the seasons, as expected. Fig. 2 
shows a change in the time that peak 
loads occur during the various seasons, and 
Fig. 3 the gradual shifting of the evening 
peak as summer approaches. Here the 
sudden rise in load occurs about two hours 
before the evening peak is reached. 

Reverting to Fig. 2, it will suffice to 
examine two typical periods, summer and 
winter, giving the extreme conditions aris- 
ing in the operation of the plant. Fig. 4 
and Fig. 5 depict the average weekly load 
for December and July with the maximum 
and minimum peaks for the seven-day 
period shown by dotted lines. Note the 
entire absence of morning peak in the 
summer, also the steeper rise and flatter 
evening peaks in the winter. 

We may now proceed with our projected 
plant, using these load curves as a basis. 
While it would be entirely possible to 
handle this load efficiently with a greater 


2 A ere reas : 
wee * Vy eee droge + HETEN EL ta ot Ww oe 
ae Bae a Bie ; seen RIEA och a Dh PeTReLC PRORA pola Ga So ee eel 
SH Tae Mitel teers atte SA H 
aes ERS FOUT TATA Era by = pose dy wc ars 4 Oty S caer bee 3 

ae CEEE Ead K . ET. 
eE R e i $ 

y 
ae 


EI Se BO) iT pilier diji: E 


tet 
PaaS 
coe 


ote rert] 
cee rer 

soir 
ragor ezea 
pans e 
terje theese 

bee a a sr.. 
EEE TESES EREE] 
ERE ERETI EEEE 
. 


Fie. 8.— EFFECT or Loap-FactoR oN CosT 
PropuctTion, 800-KrLowatr PROJECTED STA- 
TION. 


6 
number of units, as is actually the case 


at Bradford, we have assigned but two 


TABLE I 
DATA SHEET FoR CURVES 


Lighting station, rated capacity .... 800 kilowatts 
Lighting station, overload capacity 

W per cent 55: -.4.5545 seb ta ok daa eee 1200 kilowatts 

f f 11 30kw 

Number turbine units, two ..... .... 11 500-kw 
Maximum peak loads..............-- 600 to 800 kilowatts 
Boilers (one SpAres......... cece ee eee 3 350-hp 
Coal—bituminous run-of-mine, 13,500 

B.t.u., hand-firing, natural draft.$2.25 per ton 
Condenser, surface type............. 27.5 inch vacuum 

(Condensed steam returned to . 

boilers.) 
Steam consumption (dry saturated, 

full log \siienas Seeds Jenine 20 pounds per kilo- 

watt-hour 
Evaporation (full load) pounds water 

per poun | coal... eee eee 7 pounds 
Coal corsumption (full load)........ 2.46 pounds per kilo- 
watt-hour 
No extra allowance for banking 

fires. 

No charge for cost of make-up 

water 
Cost of station complete. $166 per kw.$182,800 
Labor and supplies (12-hour shifts) 

PET FOal ek ees dice deowey wanes 7.800 
Fixe | charges per year.............. 19,120 
Interest. 5 per cent; taxes, 1.5 per 

cent; running repa'rs, 15 per 

cent; sinking fund (15-year lite) 

and executive. 7 per cent........ 15 per cent. 
Deprecintion here considered as 

sinking fund, based on 15-vear 
life -- 6.66 per cent depreciation 
fund ats per cent interest, total 
depreciation and repairs, 8 per 
cent 


Vol. 52—No. 25 


units, relying upon the high light load 
economy of the steam turbine to compen- 
sate for the operating and other disadvan- 
tages resulting from a further subdivision 
of generating capacity. Taking, then, 
these actual load curves, we may obtain 
the per cent loading of both the generating 
units and the station by integrating the 
areas lying beneath the respective curves. 
Thus, during December the station gen- 
erated thirty-nine per cent of the possible 
capacity, and during July but -twenty- 
seven per cent. Similarly, during Decem- 
ber the average turbine load in rating was 
as high as seventy per cent, during July 
but fifty-eight per cent. By operating 
three smaller units instead of the two sizes 
chosen, these percentages might undoubt- 
edly be improved, but not to any great 
extent, at least hardly sufficient to compen- 
sate for the higher installation cost and 
the complexity of operation. 

Here is the starting point of our real 
subject: How best may we increase the 
average load on the generating plant above 
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$54.57: TOTAL GENERATING CAPACITY. 800 
KILOWATTS. . i 


this low figure of fifty-eight to seventy 
per cent of rating? The problem may first 
be approached by determining the varia- 
tion in efficiency and cost of power during 
various periods of the day—in fact, for 
each successive hour. Knowing the per 
cent of rating at which each unit is work- 


ing, the water rate corresponding to this 


load may be found from the steam-con- 
sumption curve of the machine, available 
from tests. Again, assuming proper boiler- 
plant operation, the coal-consumption rate 
may be estimated within reasonable limits 
of accuracy, or, better still, from actual 
tests on the boiler plant, making due al- 
lowance for standby losses of idle boilers. 
With a given price of coal, the cost of 
fucl per kilowatt output of the station 
thus becomes a widely varving quantity, 
decreasing as the average unit load in- 
creases. This variation will, of course, 
become smaller as, the efficiency of al 
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parts of the power plant increases—boil- 
ers, turbines, auxiliary and electric ap- 
paratus—especially at light loads. 

= Refer now to Fig. 6 and Fig. 7, in which 
the station cost per kilowatt output is 
plotted for each hour of the day and seg- 


regated into the principal factors grouped 
as follows: (a) Fuel, (b) labor and sup- 
plies, (c) fixed charges and repairs. 
Items (a) and (b) form together with 
running repairs what are usually known 
as operating or station costs. Item (c) 
includes all capital charges, such as inter- 
est, taxes and insurance (if carried), de- 
preciation (or sinking fund for replace- 
ment of the plant at the end of the term 
of years), and such a proportion of execu- 
tive charges as may be assigned to the 
power department. For simplicity, re- 
pairs are here considered as fixed charges, 
to permit spreading over the term of years 
as an average rather than as a variable 
quantity increasing annually, hence, the 
proportion of fixed costs is, in these dia- 
grams, somewhat larger than is usual in 
the average power plant. 

These curves might, perhaps, have been 
more readily apparent by plotting for each 
hour of the day the actual cost in dollars 
for various operating and fixed charges. 
While the fuel item would have practically 
followed the load curve, the remaining 
items would naturally be regarded as con- 
stant charges. Hence, it follows that the 
total expense would also have followed the 
load curve. 

But it is the cost per kilowatt-hour gen- 
erated, rather than the actual outlay, with 
which we have to deal, and upon which 
any analysis of power-station operation 
depends. Referring to Fig. 6, the coal 
curve shows an abrupt change at 4.30 
P. M., which is, of course, due to the start- 
ing of the second unit, and is accompanied 

y a reduction in the unit loading-factor. 
Outside of these changes, however, the coal 
cost is fairly uniform. Labor, on the 
other hand, varies inversely with the eta- 
tion loading-factor, and hence is highest 
in the early morning, and lowest during 
the evening peak. Likewise, fixed charges ; 
but, being practically half of the total ex- 
pense, the variations are wider. Finally. 
the curve of total cost shows the combined 
characteristics and extreme range of fluc- 
tuation from 0.75 cent per kilowatt-hour 
to 2.1 cents per kilowatt-hour for the 
month of December, and one cent to 2.3 
cents per kilowatt-hour for July. More- 
over, during the summer months particu- 
larly, the general average lies well above 
the arithmetical average of these two ex- 
tremes—about 1.5 cents for December and 
1.9 cents for July. | 

These fluctuations represent, then, the 
actual variation in total cost of power at 
various periods of the dav. It remains 
to plot these values in the form of Fig. 8 
to appreciate their full significance. Here, 
within the range of an actual day’s oper- 
ation, we have exactly tripled the cost of 
power production due entirely to the poor 
lav loading. | 

Obviously, our endeavor to improve this 
condition could be directed along lines dic- 
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tated by Fig. 6 and Fig. ?—smoothing 
out the humps by the addition of Limited 
day load, not increasing them by short- 
hour peaks. The former loads the existing 
equipment to better advantage; the latter 
may actually decrease instead of increase 
the loading-factor, due to the extra peak 
capacity required, and hence increase 
rather than decrease the cost of power. 

Having brought out the necessity for 
analyzing power cost for each hour of the 
day to obtain a true idea of the relative 
cost of day and night power, there remains 
the application of this same method to 
typical days of the vear, to show the proper 
distribution of fixed costs. In our pros- 
pective study, Fig. 6 and Fig. 7, fixed costs 
have been spread evenly through a 365- 
day year, and hence are represented as at 
the minimum. But as the net effect of 
Sundays and holidays is to largely reduce 
the station load-factor, these periods 
should bear the same relation to the entire 
period as the short-hour to the long-hour 
customer. Hence, in any study of the cost 
of limited service, fixed charges should be 
apportioned in a manner illustrated bv 
Fig. 9 for the particular period under 
consideration; that is, the annual charge 
should be distributed over a 305-day year 
for ten-hour day power. 


ea 
Railroad Electrification. 

An article in a recent issue of the Wall 
Street Journal estimates that there is 
$100,000,000 worth of railroad electrifica- 
tion under consideration. A representa- 
tive of one of the leading electrical engi- 
neering firms in the United States is 
quoted as follows: 

“We figure that there is $100,000,000 
of electrical equipment for steam roads 
under consideration in this country, in- 
cluding work planned by the New Haven, 


New York Central, Pennsylvania, Harri- 
man lines and others. 

“One of the Eastern trunk lines is plan- 
ning an expenditure of $35,000,000 in 
electrification. 

“The New Haven Railroad electrifica- 
tion will be extended to New Haven, Ct., 
and work upon this section will soon be 
started. Plans are also prepared for elec- 
trical installation on the New Haven road 
between Providence and Boston. 

“The New York Central will likewise 
extend its system running out of New 
York and has plans in embryo for the 
electrification of the Boston & Albany out 
of Boston. 

“As between the New York Central and 
New Haven systems it is claimed that the 
New Haven is showing the greatest econo- 
mies in operation, but the New York Cen- 
tral has $2,500,000 tied up in its Yonkers 
power plant, which it is not using at 
present and from which it is getting no 
returns. Its Port Morris power plant is 
able to furnish the necessary power re- 
quirements. 

“The electrification of steam roads is 
fast assuming shape and is unquestionahlv 
the next big move in the electrical world.” 
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Chinese Telegraph Lines. 

‘Consul-General James W. Ragsdale, of 
Tientsin, submits the following informa- 
tion with reference to the Imperial Chi- 
nese telegraph lines, gathered from reports 
recently published: 

At the end of 1906 the administration 
had a system of 22,419 miles of telegraph 
lines, with 34,473 miles of wires and a 
submarine cable of 946 miles; 379 offices, 
of which sixty-two were open for day and 
night service and 317 for day service only. 
The number of instruments in actual use 
was 768. The staff of the head office in 
Shanghai numbered sixty-seven and the 
general staff 3,175, while inspectors, line- 
men, etc., totaled 2,400. In addition there 
are many provincial lines, usually con- 
structed by the administration, but worked 
and məùuaged independently by the pro- 
vincial authorities. 

The telegraph companies having con- 
nections with China are the Great North- 
ern, Eastern extension, German, Dutch 
and Commercial Pacific, while the French 
cable connects Touraine with Amoy, a 
German cable Shanghai with Kiachow and 
Chefoo, and a third cable, partly Chinese, 
Chefoo with Port Arthur. China also has 
frontier connections with Burma, Indo- 
China, and Russian Siberia. 
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Civil Service Examination for 

Electrical Engineer and Me- 

chanical Draftsman. 

The United States Civil Service Com- 
mission announces an examination on | 
July 22, 23 and 24 to secure eligibles 
from which to make certification to fill 
one or more vacancies in the position of 
electrical engineer and mechanical drafts- 
man, at an entrance salary of from $100 
to $200 per month and upward, in the 
reclamation service, and vacancies requir- 
ing similar qualifications as they may oc- 
cur. Eligibles from this examination may 
be appointed as electrical engineers or 
assistants for the design, installation or 
operation of hydroelectric and steam 
power plants in the West, or as mechan- 
ical draftsman for office work and draft- 
ing in connection with preparation of 
plans. Applicants should apply at once 
to the United States Civil Service Com- 
mission, Washington, D. C., for applica- 
tion form 1,312. No application will be 
accepted unless properly executed and filed 
with the commission at Washington prior 
to the hour of closing business on July 
11. In applying for this examination the 
exact title “Electrical Engineer and 
Mechanical Draftsman” "should. be-1ised. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A New Method of Determining Light- 
Distribution Curves. 

A brief description is given here of a 
method devised by W. Voege for taking 
the place of the usual laborious and 
tedious method of determining the mean 
spherical candle-power of a lamp. For 
this purpose a thermopile is substituted 
for photometric screen and two screens are 
employed: One of thick glass to cut off 
the heat ravs, and another of thin green 
glass to reduce the effect of the red rays, 
since the thermopile is more vigorously 
affected by these than is the human eve. 
This thermopile is mounted on an arm 
which can be rotated about the lamp in a 
vertical plane, while the latter may be 
rotated about a vertical axis. The thermo- 
pile is attached to a galvanometer for 
giving deflections which are proportional 
to the intensity of the light at every in- 
stant. The stand of the thermopile has a 
sight tube for centring it about the lamp. 
The beam of light coming through this 
tube is conveniently used for illuminating 
the reflecting galvanometer. ‘The method 
of taking readings then consists in rotat- 
ing the arm about the lamp and observing 
the deflections, or the instrument may be 
made self-recording by attaching a dark- 
box to the stand supporting the thermo- 
pile. Within this is a dise attached to 
the rotating arm, on which bromide paper 
is placed. A narrow slit in the dark-box 
allows the spot of light from the galva- 
nometer to fall upon the paper, and as the 
thermopile is rotated slowly about the 
lamp, a curve is traced showing the rela- 
tive intensities of the light at each instant. 
Bv. integrating this curve the average 
value is at once obtained.—.1hstracted 
from the Electrical Review (London), 

9 
May 29. ‘a 
British, American and German Stand- 
ards for Electrical Apparatus. 

A comparison is made here by J. N. 
Peck between the standardization rules of 
the American Institute of Electrical En- 
gineers, those published by the German 
Technical Society, and a preliminary re- 
port upon the same subject which has 
recently been submitted by the Engineer- 
Standards Committee, of Great 
The subject is now under con- 


ing 
yritain. 
sideration in England, and tests are being 


carried out in the National Physical 
Laboratory, London, so that probably be- 
fore long a more complete set of rules will 
be reported. Comparison of those rules 
which have already been submitted in 
England with the other two shows that 
in England and in the United States a 
temperature rise of twenty-five degrees 
centigrade above the room temperature is 
allowed. In Germany a rise of thirty-five 
degrees is permitted, which adds ten de- 
grees to the allowable working tempera- 
{ure and considerably increases the rating 
of the machines. Moreover, according to 
the German rules, different temperature 
rises are permitted for different classes of 
insulation. Cotton is allowed the least 
temperature rise, which is followed by 
paper with an addition of ten degrees, 
while mica and asbestos are permitted 
about thirty degrees rise as compared with 
cotton. In the British and American 
rules if is stated that when the latter 
materials are employed a greater tempera- 
ture rise is allowable, but no limits are 
given. The author thinks that this is a 
step in the right direction, as there is no 
reason why a machine insulated with as- 
bestos and mica should be operated at a 
temperature as low as that allowed for one 
insulated with cotton. But the great 
danger resulting in such classification is 
the opportunity offered for fraud, on ac- 
count of the inability of the purchaser 
to determine whether all of the insulation 
of a machine is really of a fireproof nature 
or not. It is not probable that any con- 
scientious engineer would ever accept elec- 
trical apparatus operated at a tempera- 
ture of 125 degrees, regardless of the class 
of insulation employed, and it is doubt- 
ful whether many German engineers 
would accept such machines: vet this tem- 
perature is permitted by the German rules 
for certain classes of insulation. For ex- 
ample, squirrel-cage rotors, according to 
the American rules, must not rise above 
cighty degrees centigrade. The German 
rules allow eighty-five degrees for cotton, 
105 degrees for paper, and 125 degrees 
for mica’ The American rules limit 
transformer temperatures to eighty-five 
degrees. The German rules allow a rise 
to ninety-five for cotton, and 105 and 125 
for paper and mica, respectively. The 
American rules limit the temperature rise 
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with a continuous rating of railway motors 
to 100 degrees, as determined by the 
thermometer, and 125 degrees, as deter- 
mined by the resistance of the machine. 
German rules make no difference between 
the two methods of determining tempera- 
ture, and allow a rise to 105 degrecs in 
one hour with cotton insulation, to 115 
degrees in the same time with paper, and 
to 135 degrees if the insulation be mica. 
The American standards are generally 
more conservative than the German, while 
the British, sc far as proposed, lie between 
these two, but are nearer to the former. 
It is possible that the keener competition 
in Europe may have something to do with 
these ratings. Moreover, to secure safe 
working at higher temperatures the Ger- 
man manufacturers have been studying 
the use of non-combustible materials. In 
this country also, the manufacturers have 
heen investigating in this direction, 
though as yet they show no disposition to 
increase the temperature ratings, but give 
the purchaser the benefit of the improved 
insulation, thus insuring the apparatus 
longer life and greater immunity from 
breakdown.—A bstracted from the Elec- 
tric Journal (Pittsburg), June. 
< 
An Emanation from Sodium. 

A description is given here of the action 
of what appears to be an emanation, or 
volatile vapor, liberated by the surface of 
freshly cut metallic sodium. This was ob- 
served by ©. E. S. Phillips during the 
course of some experiments upon the con- 
tact potential difference between the al- 
kaline metals and glass. It was noticed 
that the freshly cut sodium rapidly dis- 
charged an eclectroscope. Further exami- 
nation showed that this action occurred 
only if the gold leaf was charged negative- 
ly. Little or no effect was produced when 
it was positively charged. The action 
could be completely stopped by a mem- 
brane of eclluloid sufficiently thin to give 
interference colors. This fact alone points 
strongly to the discharging action being 
due to a vapor. In fact, it was found 
that a slight current of air directed s0 
as to carry the supposed gas away from 
the charged plate of the electroscope en- 
abled the leaf to retain its ‘charge. This 
effect is different from that ohserved with 
fresh phosphorus, since’ the vapor of the 
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Jatter discharges positive and negative 
electricity equally well. It does not, there- 
fore, appear to be due to the air becoming 
ionized by a change occurring at the sur- 
face of the sodium, but more probably to 
the emission of an electrified gas. The 
rapid oxidation of the surface seems to 
have little or nothing to do with the 
existence of the emanation, and it is sig- 
nificant that all action ceases after pro- 
longed heating to the melting point of 
the metal. However, if allowed to stand 
for some hours, the sodium shows signs of 
recovering its power. All portions of the 
same block of sodium do not exhibit the 
action to the same extent. This seems 
to indicate that the effect may be due to 
a radio-active impurity in the metal, and 
attempts are being made to concentrate 
the active parts to decide whether this is 
the case or not.—Abstracted from Nature 
(London), May 28. 
< 
Electric Driving in Cotton-Spinning 
Factories. 

A discussion is given here by William 
Hanna of the opportunities offered to the 
British cotton-spinning factories to in- 
crease and improve their output by the in- 
troduction of the electric drive. Of all 
the textile trades in Great Britain, cotton 
spinning seems to be the most important, 
and it has reached a remarkably high state 
of perfection and organization. In Lan- 
cashire alone there are now about 56,000,- 
000 spindles running, and the power re- 
quired to drive these is about 1,000,000 
horse-power. This is a figure well in 
excess of the aggregate output of all the 
clectric-power stations in the British Isles 
and more spindles are being put into serv- 
ice every year. If, therefore, it can be 
proved that the electric drive is advan- 
tageous for cotton spinning a great boom 
in the electrical manufacturing business 
should follow. This method of driving 
has not been taken up very widely, and at 
present there are about 1,500,000 spindles 
only being, or about to be, driven electric- 
ally. A sufficient number of good results 
have been obtained to demonstrate some of 
the advantages which have been claimed 
for this method, so that the outlook for 
the further introduction of electric driving 
is good. It is to be remembered, however, 
that the efficiency of operation of a 
modern cotton-spinning factory is high, 
taken as a whole. Mechanical engineers 
are entirely conversant with the require- 
ments of the business, and have brought 
the mechanical drive to a high state of 
development, so that whenever a change 
is contemplated it behooves an electrical 
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engineer to be very judicious in advising 
or introducing the electric system. More 
or less experience in this matter is neces- 
sary to insure success. The general layout 
and consiruction of modern factories vary 
but little. The mills practically all fol- 
low the same plan, but with regard to the 
selection and proportion of the various 
protective machines and other details, 
hardly two are alike. Asa rule, each mill 
makes its own specialties and keeps to 
one class of cotton and spins one or two 
counts of yarn. Hence, every factory 
must be considered separately. In each 
factory just sufficient preparing machines 
are installed to keep the spinning and 
finishing machinery in full operation. ‘The 
production is practically continuous in all 
its stages, consequently every machine is 
kept on or about full load, and the load- 
factor of the whole mill is uniformly high. 
When this is the case individual driving 
is hardly advisable, as a separate motor 
for each carding machine, for example, 
would not be economicaliy successful. A 
carding machine takes about one horse- 
power, and the number of cards installed 
in a modern mill is great enough to ad- 
mit of the arrangement of several groups, 
each group being driven by a motor of 
sufficient capacity and speed. Group-driv- 
ing should also be adopted for the 
combers, Drawing frames, roving frames 
and other machines having frequent stop- 
pages usually require power enough to 
adinit of the individual drive, but when 
speed-reduction gearing is required, group- 
driving is again more economical. ‘There 
are two distinct types of spinning ma- 
chines in use at the present time: The 
self-acting mule and the ring frame, 
Grouping is the only satisfactory method 
of driving mules on account of the vary- 
ing power required by each machine. 
Ring frames are cheaper to install and 
operate than mules, but are now used only 
for coarse yarns; hence any improvement 
affecting the running propertics and in- 
creasing their usefulness is eagerly sought. 
With electric driving the range of this ma- 
chine has certainly beea extended with 
gratifying results. The load is steady and 
the stoppage infrequent and the specd 
high, so that the induction motor is ideal 
for driving them. Sometimes machines 
can be grouped together in pairs, driven 
by a single larger motor, with excellent 
results. It should be remembered that the 
cotton-rope drive is very efficient, and 
under good conditions there is no slippage 
at this end of the line-shaft, but the belts 
to the machines give rise to considerable 
fluctuation in the speed. Hence, merely 
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to replace the ropes by a: large electric 
motor, as has been done in a number of 
installations recently, is really a retro- 
gression as far as internal economics goes. 
Success can only be looked for by judi- 
cious grouping of machines. For cotton- 
spinning machinery the polyphase motor 
is excellent, and seems to have given better 
all-around service than any other type. 
When induction motors are used, supplied 
from a turbo-generator, there is a very 
noticeable improvement in the quality of 
the yarn spun.—A bstracted from the Elec- 
trical Engineer (London), May 29. 
< 


The Value of Metallic-Filament Lamps. 

During the discussion of the paper read 
recently by Hugo Hirst, on “Recent Prog- 
ress in Tungsten Metallic-Filament 
Lamps,” which was published in the 
ELectricaL Review for June 13, Dr. 
Louis Bell said that the large size of the 
lamps first introduced was welcome, as 
it enabled them to be substituted for 
the extremely uneconomical enclosed-are 
lamp. Enclosed arcs, operating at eighty 
volis on a 120-volt circuit, furnish about 
as striking an example of lack of economy 
as could well be found. In America the 
manufacturers have been slow to turn out 
lamps of lower candle-power, but the im- 
portation of German lamps has forced 
them to it. These lamps have an excellent 
life and have been very successful. In 
making life tests of them, he had noticed 
that the specific emissivity seemed to 
change during the life of the lamp, so that 
it was a common thing in taking life 
curves to find individual lamps, and some- 
times nearly all in a batch, rising in 
candle-power after a fall of ten or twelve 
per cent. These lamps eventually break 
after a very long life. An important ques- 
tion regarding the use of the metallic 
lamps is the most economical efficiency at 


which to run them. At one watt per 


English candle most of the lamps are 
being overrun. At one and one-half watts 
the life is excellent, and it will probably 
pay to operate the small forty-watt lamps 
at about this efficiency. As the metallic 
lamps have an intrinsic brilliancy of be- 
tween 1,000 and 2,000 candle-power per 
square inch of incandescent surface, they 
should never be used unfrosted or without 
suituble shades. Dr. Bell said that one of 
the leading central station managers in 
the United States recently told him that 
he purposed putting out tungsten lamps 
free, as he had found that every time he 
reduced his price to his customers, he in- 
creased his net profits—Abstracted from 
Electrical Engineering (London) , May-28. 
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Allis-Chalmers Air Com- 
pressor at Pettibone- 
Mulliken Company’s Plant, 

Chicago. 

The advantages of compressed air for 
innumerable purposes about the modern 
manufacturing plant, such as the chipping 
and cleaning of castings by means of 


MECHANICAL APPARATUS 


A New Testing Wattmeter for 
Direct-Current Circuits. 

Periodical meter calibration is of vital 
importance to every central station or iso- 
lated plant on account of the fact that the 
revenue received from the sale of electrical 
energy is dependent on the accuracy of 
the meters in use. 


INTERIOR View, PETTIBONE-MULLIKEN COMPANY POWER PLANT. 


pneumatic tools, and in many other ways, 
have been realized to the fullest extent in 
the plant of the Pettibone-Mulliken Com- 
pany, of Chicago, Ill., manufacturer of 
railway supplies. An interior view of the 
whole power plant is reproduced and 
shows one of the Allis-Chalmers heavy- 
duty two-stage air-compressors installed. 

The steam cylinders of the newer com- 
pressor are twelve and twenty-four by 
thirty-six inches, and the air cylinders 
twenty and twelve by thirty-six inches, this 
being practically a duplicate of the older 
machine installed some time previous. 
This compressor was designed to furnish 
1,200 cubic feet of free air per minute at 
a discharge pressure of 105 pounds. 

Two-stage compression is now recom- 
mended by experienced engineers for any- 
thing beyond very moderate pressures, the 
air being thoroughly cooled between stages 
by intercoolers such as that furnished 
with the above-named machine; so as to 
take full advantage of the economy obtain- 
able from this system. 


Although the customary method of test- 
ing with indicating instruments is quite 
accurate, the rapid growth of the lighting 
and power industry has necessitated a de- 
mand for a meter with which these tests 
could be made more quickly and still re- 
tain the same high degree of accuracy. To 
meet the demand for this type of meter 
the General Electric Company, Schenec- 
tady, N. Y., has just placed on the market 
the Thomson direct-current test meter 
which is known as the Type “CB.” 

As may be seen by referring to the illus- 
tration, the meter is enclosed in a sub- 
stantial carrying case of quarter-sawed oak 
with an antique finish and owing to its 
small size is very convenient to handle. 
The entire meter can be lifted from the 
case by two buttons on opposite sides, thus 
making it easily accessible for calibration 
and when removed from the case will re- 
main without support in an upright posi- 
tion. The register is large and its loca- 
tion on the top of the meter enables the 
indications to be easily read. This feature 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD Seer ae AND 


is particularly advantageous when making 
tests in places where there is no opportu- 
nity to place the meter close at hand and it 
must be set on the floor or some other 
place below the observer, 

The register is of the three-pointer type. 
The largest pointer indicates directly on 
the dial the dise revolutions. This dial 
can be read to hundredths of a revolution. 
The two smaller pointers make one revo- 
lution, respectively, for each ten, or 100 
revolutions of the large pointer. It is, 
therefore, a simple matter to ascertain the 
number of revolutions of the dise by not- 
ing the position of the three pointers at 
the start and finish of each test. 

In order that low friction be maintained 
for a long period, it is necessary that the 


G. E. Test METER. 


pivot and jewel be of the hardest possible 
material, and to this end the cup diamond 
jewel has been adapted for the lower thrust 
bearing in this type of meter. The pivot 
in the shaft end is drawn from the highest 
grade wire, glass-hardened and highly 
polished. 

This type of meter can be furnished 
in two distinct ratings, 1-2-10-20-40 am- 
peres or 5-10-50-100-amperes, each with 
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: single 110-valt or double 110—220-volt po- 
tential windings—as may be desired. This 
latter form is particularly desirable for 
stations having the Edison three-wire sys- 
tem of distribution. The potential wind- 
ing is suitable for use on voltages ranging 
ten per cent on either side of normal. 

The 1-2-10-20-40-ampere meter has two 
current windings, one divided in two 
sections, the other in four. By means 
of plugs and connection straps these 
windings may be connected in series 
or multiple, giving the five differ- 
ent current capacities. This same method 
is- followed in the 5-10-50-100-ampere 
meter. With any one of the combinations 
the torque developed is the same, pro- 
vided the meter operates at the same per 
cent of full load. In other words, when 
using the one-ampere winding with one 
ampere flowing, the torque is the same as 
that developed by the forty-ampere com- 
bination with forty amperes flowing. This 
feature is extremely valuable as the test 
meter is never operating under light-load 
conditions, thus eliminating any possible 
inaccuracies which might occur if it were 
operated at extremely light loads. 

The five separate windings of the 1-2- 
10-20-40-ampere meter render it possible 
to obtain accurate registration from a ten- 
watt load to a four-kilowatt load. 


—— 


Sprague Octagon Box 
No. 6250. 


The Sprague Electric Company, 527 
West Thirty-fourth street, New York city, 
has recently put on the market an im- 
proved stamped steel outlet box which is 
known as Octagon Box No. 6250. This 
box is a departure from former practice 


SPRAGUE OcTaGon Box,No. 6250. 


in the stamped steel line and will be popu- 
lar with the electrical trade. This box 
affords absolute security and substantial 
metallic continuity, avoiding partial con- 
tacts between bushings or lock-nuts and 
curved surfaces of round boxes. This box 
overcomes that defect by having flat sides 
and round corners. The flat sides give the 
full contact and the round corners save 
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space. The box is smaller than a round 
box of the same diameter or a square box 
of the same width. The Octagon box and 


a full line of standard covers are fur- 


nished in galvanized or black enamel 
finish. The covers are also furnished in 
old brass, oxidized copper, polished cop- 
per and nickel finish. These covers are 
interchangeable with standard three-quar- 
ter-inch round boxes. 

— 0M 
Allis-Chalmers Mining 
Machinery for the Benito 
Juarez Mines Company. 

The Benito Juarez Mines Company, Sa- 
linas, San Luis Potosi, with mines at 
Penon Blanco, Mexico, will shortly have 
in operation a new 150-ton mill and cya- 
nide plant whose equipment of machinery 
has been contracted for with the Allis- 
Chalmers Company, Milwaukee, Wis. 

This plant will comprise a battery of 
twenty 1,050-pound stamps dropping in 
deep mortars of the El Oro type, a No. 3 
style “D” Gates breaker, a sixteen-foot 
wet grinding tube mill and a Dorr classi- 
fier. There will be twenty-three steel cya- 
nide tanks for sand and slime treatment, 
and a complete precipitating and refining 
outfit. Both the mill and the several 
mines of the company at Penon Blanco 
will be operated by electricity. The elec- 
trical energy will be generated at a power 
plant located beside the railroad tracks at 
Salinas station. It is expected to use 
Ebano fuel oil. 

The power-plant equipment comprises 
two 260-horse-power Stirling boilers for 
operating two twelve and twenty-four | 
fourteen-inch cross-compound engines 
direct-connected to two 150-kilowatt Al- 
lis-Chalmers engine-type alternators. 
Electric motors, either direct or belt-con- 
nected, will be used to drive the various 
machines in the plant., There are some 
fifteen motors, all of Allis-Chalmers in- 
duction type, ranging from one-half horse- 
power to fifty horse-power in capacity. 
The batteries will be operated by a fifty- 
horse-power machine operating at 680 
revolutions per minute, the crusher by a 
fifteen-horse-power motor at 850 revolu- 
tions per minute, and the tube mill, which 
is a three and one-half-foot by sixteen- 
foot Allis-Chalmers wet grinding mill, will 
be operated by a twenty-horse-power mo- 
tor at 850 revolutions per minute. The 
current will be transmitted twelve miles to 
Penon Blanco. A great economy will be 
effected by this arrangement, as it avoids 
the necessity of hauling fuel up-hill from 
Salinas to Penon Blanco, and will obviate 
the necessity for separate power plants to 
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-operate hoists, pumps an@ air-compress- 


ors at the various mines, which extend 
over a distance of about two miles. 

The Benito company has suspended its 
shipments to the Aguascalientes smelter 
and is storing up the ore extracted in its 
development work pending the completion 
of the mill. It has been demonstrated 
that the saving in the cost of sorting, haul- 
ing, railroad freight and smelting charges, 
by milling all ores at Penon Blanco, will 
result in an additional profit to the com- 
pany of about $15 per ton. 

T. J. Leavitt, formerly chief electrician 
of the Real division of the Real del Monte 
Company at Pachuca, is in charge of the 
mechanical and electrical departments of 
the Benito Juarez Company. 

— 0 


A New Removable Rolled- 
| Rim Gear. 


The illustration shows a new gear for 
high-speed and heavy-haulage trolley serv- 
ice now being placed on the market by the 
R. D. Nuttall Company, Pittsburg, Pa. 
In conformity with the well-established 
principle of this company the gear, known 
as the Nuttall removable rolled rim, was 
first put to severe tests in actual service. 
In all of these tests the performance 
proved exceptionally satisfactory. 

The rim is made of a special grade of 
roiled steel of high tensile strength, and 
is shrunk on a cast-steel centre. Thus the 


REMOVABLE-RIM GEAR. 


two members become practically a single 
piece. When worn, however, the rim can 
be easily removed and replaced at nominal 
cost so as to make a practically new gear. 

The rim can be attached to any style of 
centre or spider. It is not limited to 
trolley service, but can be applied to any 
service where fhe diameter does not exceed 
ten feet. 
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The Brilliant Electric Com- 
pany “Tungstoliers.” 
The Brilliant Electric Company, Cleve- 
land, Ohio, has placed on the market a 


Fig. 1.—'‘ Mission” FIXTURE. 


fine line of fixtures which it has desig- 
nated as the Brilliant “Tungstoliers.” The 
accompanying illustrations show a few ex- 
amples of this line of fixtures. These con- 
stitute concrete units which have been de- 


Fie. 2.—'‘ AURORA” FIXTURE. 


veloped along absolutely scientific lines, 
and combine the Brilliant tungsten lamp. 
which is equipped with proper Holophane 
reflectors, and specially designed nickel- 


Fic. 3.—‘‘ Mercury” FIXTURE. 


plated supporting members. They are sup- 
plied ready wired and complete, includ- 
ing lamps and reflectors, and are designed 
to produce definite, predetermined result- 
in foot-candles of illumination, properly 
distributed over given areas. These 
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“Tungstoliers” are at once the most effi- 
cient and desirable units available for in- 
terior lighting. While they are correctly 
designed for general illumination, thev 


Fic. 4.—‘‘SaTuRN” AND ‘‘ NEPTUNE” 
FIXTURES. 


can be adapted by the company’s engi- 
neers to fit special cases and conditions. 
In the accompanying illustrations Fig. 
1 shows the “Mission” Brilliant tungsten 
lamp unit. This is a very popular fixture 
for many classes of installation. Fig. 2 


Fic. 5.—‘* VENU8 ” FIXTURE. 


shows the “Aurora.” This unit is spe- 
cially designed for store lighting, where 
a wide spread of illumination is desired. 
Fig. 3 shows the “Mercury.” This is a 
substantial unit for general use and wil! 
fit into any scheme of decoration. Fig. 4 
shows two forms of unit. The unit with 
the straight-line fixture is termed the 
“Saturn,” and the one with the round 
lines the “Neptune.” Both are one-light 
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units, and will conform to any ‘lighting 
scheme. ‘The length of the light unit is 
twenty inches. Fig. 5 shows the. “Ve- 
nus,” also a one-light unit, but equipped 
with an artistic dome applicable in the 
store window, over the dining-room table, 
wherever fine wares are displayed, and in 
a hundred other places. The length of 
the unit is fifty-six inches. | 

The Brilliant tungsten lamps, thirty- 
two-candle-power, forty-watt; forty-eight- 
candle-power, sixty-watt, and eighty-can- 
dle-power, 100-watt, are used. . 
eee eee 


The Armor-Plate Vaults of the 
Carnegie Safe Deposit 
Company. 

On Thursday, June 11, the Carnegie 
Safe Deposit Company entertained a large 
number of representative New York busi- 
ness men and newspaper men at a recep- 
tion attendant upon the opening of the 
new armor-plate vaults located in the 
Trinity Building at 115 Broadway, New 
York city. The vaults are entirely con- 
structed of armor plate five inches thick, 
and the statement is made that the weight 
of the armor plate used is greater than the 
weight of armor plate on any American 
ship afloat. Entirely surrounding the 
armor plate’ is a fire wall of concrete, 
twelve inches thick. Underneath the 
vaults is ten feet of alternate layers of 
concrete and railroad rails laid flange to 
flange, built up from the bedrock of Man- 
hattan Island.. The vaults comprise two 
stories, the lower vault being 108 feet 
long, thirty-one feet wide and ten feet 
high: the upper vault being eighty-five 
feet’ long, twenty fcet wide and ten feet 
high. An elevator serves the two floors 
of the vaults. 

The ventilation system supplies filtered 
air, either cooled or heated to the temper- 
ature desired. A complete change of air 
is effected every five minutes. 

The spectacular features of these vaults 
are the doors, seven and one-half feet in 
diameter, at each end of the upper vault. 
These each weigh twenty-five tons, and 
are forged in one solid piece of armor 
plate. The front plates, upon which the 
doors are hung, weigh thirty tons each, 
and are the largest pieces of armor plate 
ever forged. Each bolt in the big doors 
weighs 100 pounds, and there are twenty- 
four of these bolts in each door. The 
bolts work a locking mechanism weighing 
five tons. | | 

To move this great weight a new time 
lock was invented. When the door is 
closed an electric motor on the inside of 
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the door throws the bolts automatically. 
It is then beyond human power to open 
the door until, at the hour predetermined, 
the time locks release the bolts from their 
grip upon the neck of the vault. 
— 0 
Printing Attachment for 
Power Wattmeters. 


The accompanying illustration shows ° 


one week’s registration, giving the 
quantity of electricity consumed during 
each hour of the entire week, by means 
of the “Chicago” printing attachment for 
integrating wattmeters. This attachment 
can be applied to any high-grade direct- 
current or alternating-current, single or 
polyphase integrating wattmeter, and 
prints in ordinary figures on a one and 
one-half-inch strip of paper the actual 


PRINTING ATTACHMENT FOR WATTMETERS. 


registration in kilowatt-hours at the end 
of every fifteen-minute, or longer, interval 
as may be desired. This printed record 
is removed and a new roll of paper in- 
serted at the end of each week. The 
printed registration slip shows the actual 
consumption during every fifteen-minute, 
or longer, interval, from which can be im- 
mediately ascertained the particular hour 
of the day and day of the week when the 
Maximum demand occurred. This maxi- 
mum is not momentary, but is the average 
for the fifteen-minute, or longer, period 
desired as registered by the integrating 
wattmeter. . 

The “Chicago” printing attachment is 
especially advantageous in the sale of elec- 
tric power, and particularly for large con- 
Sumers. It enables the central station or 
Power company to know absolutely all the 
Vital conditions and hence the cost of the 
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energy which it supplies to the particular 
consumer, and lends itself to the sale of 
power under different methods. 

The accuracy of the reading of the 
“Chicago” attachment is limited only by 
the accuracy of the wattmeter, the error 
of which may be reduced as low as one- 
half of one per cent. The use of the 
printing attachment eliminates all pos- 
sible disputes regarding the reading of the 
meter, as the readings are printed in plain 
figures. The printing attachment takes 
no additional space on the switchboard, 
and requires the calibration of only one 
instrument. There has been a great deal 
of interest manifested in the device, and 
while it was intended in the first place for 
installations of 150 horse-power or over, 
a great many customers expect to use it 
on small installations. 

The Minerallac Company, Monadnock 
Building, Chicago, Ill., is the sales agent 
for this device. 

— 0 
A New Nernst Lamp Holder. 

The Nernst Lamp Company, Pittsburg, 
Pa., is putting on the market a new type 
of holder for use in connection with 
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holder porcelain is provided with a groove 
to admit the wafer. The wafer can be 
changed in a moment’s time. It requires 
no instrument for its removal, and the 
operation can in no way injure or inter- 
fere with the glowers or connections. 


SHOWING THE UTILITY OF THE NEW NERNST 
LAMP HOLDER. 

Since the testing and replacement of 
heater tubes has always been one of the 
chief items in the maintenance of Nernst 
lamps, the labor required to maintain them 
will, through the use of the new holder, 


THE ‘‘ WAFER” NERNST Lamp HOLDER. 


multiple glower lamps. It is to be known 
as the “Wafer” holder and is characterized 
by extreme simplicity of design. The part 
from which it gets its name takes the 
place of the heater tubes used with the 
older holder and does away with the use 
of the heater porcelain entirely. The 
wafer consists of a long thread of heater 
material wound back and forth over the 
surface of a porcelain base and firmly at- 
tached to it by means of wires. The wafer 
is secured in position by two wire prongs, 
which at the same time serve as terminals, 
to which it connects automatically. The 


be greatly reduced. Likewise the cost of 
maintenance will be reduced, since the 
heater porcelain will not have to be con- 
sidered. 

The successful development of this 
heater permits of a non-renewable holder 
for single glower units, employing hori- 
zontal glowers. The use of such a renewal 


in the single-glower units simplifies the 
maintenance, as no mounting of heaters 
and glowers is required—in fact, the trim- 
ming of the A lamp is similar 
to that of incandescent lamp systems, ex- 
cept that the renewal is “pushed”? into 
place instead of being screwed into place. 
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DOMESTIC AND EXPORT. 

BIG IMPROVEMENTS AT ASHLAND, WIS.—The new man- 
agement of the Ashland Lighting Company has voted $450,000 of 
bonds to extend the lines of the street-car system through the 
residence portion of the city, to build a new gas plant, to buy more 
cars and secure its own water-power and power plant. The direct- 
ors also ratified the recent action of buying Prentice Park and 
about sixty acres of land, and elected as new directors C. L. Wright, 
of Chicago; F. T. Sullivan, of Chippewa Falls, and M. M. Reed and 
A. E. Appleyard, of Boston. Mr. Appleyard is the moving spirit 
in the new management. The line will be extended to Washburn, 
also to Odanah and the Copper Falls water-power eighteen miles 
from Ashland will be developed. 


ANNUAL MEETING OF INDIANAPOLIS TRACTION AND 
TERMINAL COMPANY—The annual meeting of stockholders of 
the Indianapolis Traction and Terminal Company was held June 
10 in the offices of that company in the Terminal] Building. The 
old board of directors was re-elected and the statement of the 
earnings of the company was read. The company made a good 
showing despite the industrial depression during the last months 
of the year. Gross earnings for 1907 were $2,680,506.41 and the 
net earnings during the same time totaled $315,560.19. A verbal 
statement of the company’s earnings during the last five months 
showed that they would probably equal the earnings of the same 
time last year. The directors elected were Hugh McGowan, H. P. 
Wasson, Robert I. Todd, John J. Appel and W. K. Schoepf. 


PHILADELPHIA RAPID TRANSIT—It is stated that the new 
loan of $5,000,000 which President Parsons, of the Philadelphia 
Rapid Transit Company, has asked the Philadelphia council’s con- 
sent to, would be of a temporary nature, but President Parsons’ 
letter to the council makes it plain that it will be of a permanent 
character. Mr. Parsons says in his letter: “For these reasons we 
ask your assent to the pledging of such franchises, leaseholds and 
securities, etc.” Such authority would mean a new mortgage and 
a permanent fixed charge. The fixed charges for the fiscal year 
will be increased by the addition of one per cent to the Union Trac- 
tion dividend, amounting to $300,000, and if the new bonds bear at 
least five per cent interest that would be $250,000 more. The 
interest on the subway bonds will be a charge against income after 
September 1, so that the increase in fixed charges after July 1 will 
be material. It is expected that the earnings will be increased after 
the opening of the subway and that a very large amount of money 
will be saved to the company after the abolition of free transfers. 
There is also reason to believe that the claims for damages will 
be less in the next fiscal year than in this, and the earnings in 
general may be expected to show an improvement. 


UNIFORM RULES ON MICHIGAN INTERURBANS—At a meet- 
ing of representatives of nearly every suburban street railway 
company of the state with the Michigan State Railroad Commis- 
sion Thursday afternoon, June 4, a general discussion of several 
topics finally resulted in the appointment of a special committee 
of the railway men to formulate uniform rules for the manage- 
ment of the lines. Harry Bullen, general superintendent of the 
Detroit United Railway, was named chairman of the committee, 
and with him are Streathern Hendrie, of the Grand Rapids & Hol- 
land line; Superintendent O'’Mera, of the Michigan United Rail- 
way, and General Manager Morley, of the Muskegon lines. This 
committee will hold a series of conferences in Detroit and else- 
where and is expected to report back to the commission within the 
next two months, and after a further meeting with the commission 
the report will be submitted to all the roads for adoption, giving 
the suburban lines of the state a uniform method of operating the 
roads. One of the matters to receive serious consideration by the 
committee is that of written orders, where orders outside of those 
contained in the time tables are given. Chairman Glasgow, of the 


commission, stated that if it was finally agreed that the written 
order should be adopted it must be uniform with a third copy of 
the order left in the telephone booth. This will be a change from 
any of the written order systems used in the state at the present 
time. After the Egry system is put into operation on the Monroe 
& Toledo division of the Detroit United Railways the various rail- 
way Officials are to be invited to inspect its workings. 


EDUCATIONAL NOTES. 
MICHIGAN AGRICULTURAL COLLEGE—Michigan Agricul- 
tural College, Agricultural College Station, Mich., will dedicate 


its new engineering building on June 22, the dedicatory exercises 
being held on the afternoon of that day. 


FRANKLIN INSTITUTE NIGHT SCHOOLS—tThe following 
schedule has been announced for the Franklin Institute, Philadel- 
phia, Pa., night schools: Drawing School—-Winter term, Septem- 
ber 15, 1908, to December 17, 1908, with Christmas holidays from 
December 17 to January 5, 1909; spring term, January 5, 1909, to 
April 8, 1909. School of Machine Design—Classes in mathematics, 
mechanics, strength of materials and machine design; winter term, 
September 14 to December 16, with Christmas holidays from De- 
cember 16 to January 4; spring term, January 4 to April 7. School 
of Naval Architecture—Winter term, September 18 to December 
18, with Christmas holidays from December 8 to January 8; spring 
term, January 8 to April 9. l 


STEVENS INSTITUTE OF TECHNOLOGY—Ninety-four gradu- 
ates received the degree of mechanical engineer at the thirty-sixth 
annual commencement of Stevens Institute of Technology, Hoboken, 
N. J., on June 11. Following the opening prayer by Bishop Edwin 
S. Lines, President Alexander C. Humphreys made an address, tell- 
ing of the needs of Stevens and plans for its future. He asked 
$1,000,000 to carry out much-needed extension work. Included in 
this work is a larger and better-equipped laboratory of electrical en- 
gineering. The honorary degree of science was conferred upon 
Henry S. Pritchett, Ph.D., LL.D., president of the Carnegie Founda- 
tion for the Advancement of Teaching. Dr. Pritchett made the ad- 
dress to the graduates. The salutatory was delivered by Kenneth 
Hamilton Condit, of East Orange, and the valedictory by Thomas 
Watts Kirkman, of New York city. 


UNIVERSITY OF MINNESOTA—The University of Minnesota 
has increased the length of its engineering courses from four to 
five years. This is for the purpose of adding to the amount of 
general culture work required heretofore, and at the same time 
rearranging and increasing to a small extent the technical work. 
It is believed that this will result in turning out a still better grade 
of engineers, although it may cut down the number of students for 


a time. The added work consists of additional requirements in 
modern languages, economics and political science. The first year 
is uniform for all courses, so that students need not choose thelr 
special course until after one year’s work at the university. AS 
the first four years provide a good general education, it is pro 
posed to give the degree of bachelor of science at the end of the 
fourth year. Most of the purely technical work comes in the fifth 
year, upon the completion of which the degree of electrical, or 


other, engineer is conferred, 
NEW PUBLICATION. | 

“PATENT PROGRESS’—Patent Progress is the latest periodical 
to make its appearance. This magazine reprints each week the 
drawings, etc., of all the patents, designs and trade-marks issued 
by the United States Patent Office, classified so that busy people can 
see at a glance what is being done in the way of invention in the 
particular lines in which they are interested. There are elso several 
pages of editorial comment relative to matters of immediate interest 
to those having to do with any branch of applied science. The 
magazine is published by the Manhattan Technical Publishing Com- 


pany, 13-21 Park Row, New York city, at ten cents per copy, or $2.50 
per year. 
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PERSONAL MENTION. - 

MR. BERNARD E. SUNNY, president of the Chicago Telephone 
(Company, was given the honorary degree of doctor of engineering 
at the commencement exercises of Armour Institute, Chicago, Ill., 
on June 4. 


MAJOR E. L. ZALINSKI, U. S. A. (retired), has been elected 
.. president of the Bureau of Illuminating Engineering, New York 
city. Major Zalinski is a pioneer in the development of illuminat- 
ing engineering, and this recognition of his great services to the 
art and industry is certainly due him. 

MR. EDWIN R. WEEKS, of Kansas City, Mo., one of the well- 
known pioneers in electrical engineering and central station man- 
agement, delivered an address last week at Columbus, Mo., before 
the general assembly of the university students and teachers and 
the women’s clubs, on humane work in Missouri, and before the 
university school of engineering on the value of technical education. 


MR. W. J. A. LONDON has recently accepted the position of chief 
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engineer of the Terry Steam Turbine Company, Hartford, Ct., suc- | 


ceeding C. E. Terry, recently deceased. Mr. London's experience in 
the turbine industry has been extensive, dating from his early 
connection with the C. A. Parsons Company, Newcastle, England, 
and about fifteen years later with Brown-Boveri Company, Baden, 
Germany, and the British and American Westinghouse companies. 
His work has taken him into the field not only of land turbines, 


turbo-generators and condensers, but also that of marine propulsion. | 


MR. ADOLPH HERTZ, statistician of the New York Edison 
Company, was united in marriage on June 14 with Miss Frances 
Loewenberg. A farewell luncheon was tendered Mr. Hertz on Sat- 
urday, June 13, by his associates and a few friends in the electrical 
industry. Among those present were Fred Schmidt, A. Nichols, 
Gustave Lieberman, William Gordon, E. Bondy, Benjamin Wall, 
Alvin Johnston, H. M. Slauson, J. L. Prince, H. S. Ferguson, W. 
Miller and Frank Garabrant. A very enjoyable afternoon was spent 
and Mr. Hertz was sent on his way feeling that he had the best 
wishes of all for a long and prosperous married life. 


NEW INCORPORATIONS. 


AUGUSTA, ME.—Chattanooga Electric Company. $3,000,000. 
President, J. Berry, Augusta. 
MADISON, WIS.—Clyde Telephone Company, Clyde, Iowa 


Incorporators: Frank Flannery, Pat Shelton and 


County. $300. 
8. F. Gile. 
INDIANAPOLIS, IND.—Carroll Electric Light Company, Delphi. 


$10,000. Directors: J. H. Burr, Nathaniel Mohr, F. C. Smith and 
A. V. Smith. 

WILMINGTON, DEL.—Postal Telegraph-Cable Company, Wil- 
mington. $50,000. Incorporators: L. Lemon, Philadelphia, Pa.; 
J. T. Johnson, W. W. Anderson, Wilmington. 

INDIANAPOLIS, IND.—Farmersburg Telephone Company, 
Farmersburg. $10,000. Directors: Ameridath J. Aikers, James 
Branson, Thomas H. Kendall, Arthur Hook, i Bennett, Har- 
vey Lewis and James H. Forbes. 

MAMMOTH SPRING, ARK.—Mammoth Spring & Memphis Long- 
Distance Telephone Company. $3,000. W. B. Pace, president; E. C. 
Bellamy, vice-president; C. W. Dixon, treasurer, and L. M. Hynson, 
secretary and general manager. To connect at Imboden with the 
Bell system. 

INDIANAPOLIS, IND.—Vincennes & Wabash Transit Company. 
$60,000. Directors: J. J. Burns, Chicago; M. C. Peoples, Monroe 
City; C. F. Burns, Chicago; W. W. Claycomb and G. S. Nosette, 
Monroe City; J. F. Munro, Chicago, and P. M. Davidson, Troy. To 
construct and operate an interurban line from Vincennes, through 
Monroe City, Washington, Green and Martin counties, Bloomington, 
and from Linton to Bloomington. The general offices are to be 
located at Monroe City. 

PARKERSBURG, W. VA.—The Union Traction Company, with 
headquarters at Sistersville. The line to commence near the 
division line between Wetzel and Marshall counties, and run thence 
to New Martinsville, on to Brooklyn, to Paden City, to Sistersville 
and thence to St. Marys, in Pleasants County. $150,000, with 
$50,000 paid. Incorporators: H. W. McCoy, G. E. Work, S. G. 
Messer and R. Broadwater, of Sistersville, and I. D. Morgan and E. 
L. Robinson, of New Martinsville. 
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-| ELECTRICAL SECURITIES: ~~ - 

Notwithstanding the many items which in rioa times would 
affect the stock market, dormant conditions existed almost the 
whole week. Present prices discounted any result which might 
have been hoped for on good news, and the adverse factors only 
served to increase the hesitancy which has characterized the atti- 
tude of outside speculators for some weeks past. The price cut in 
steel and iron seems just at present to have been ineffective, but it 
is hoped that it will help over the dull period now ensuing. Pres- 
ent indications point to a bountiful cereal crop, and with the de- 
pleted condition of the stores of foreign countries this should mean 
large rewards for our farmers. The principles to be enunciated by 
the dominant political party this week are awaited with world- 
wide interest, not to say anxiety. It is pretty well established, 
however, that immediately after the close of the coming national 
conventions, business will. take a quick turn for the better, no 
matter what may be the outcome of the dictum of the politicians. 

Dividends have been declared upon the following electrical securi- 
ties: United Gas Improvement Company, Philadelphia; regular quar- 
terly dividend of 2 per cent, payable July 15. Portland (Ore.) Rail- 
way, Light and Power Company; regular quarterly dividend of 1% 
per cent upon the preferred stock, payable July 1 to stockholders of 
record June 15. Mexican Light and Power Company; a dividend of 
1 per cent on the common stock. This is not a quarterly or half- 
yearly dividend, but simply 1 per cent declared to the shareholders 
out of earnings. The present dividend is payable July 15 to share- 
holders of record June 30. Manhattan Railway Company, New York 
city; guaranteed quarterly dividend of 1% per cent, payable July 1. 
Chicago City Railway Company; regular quarterly dividend of 1% 
per cent, payable June 30. Columbus Railway and Light Company; 
dividend of % per cent on the capital stock, payable June 15 to stock 
of record June 1. Union Traction Company, Philadelphia; regular 
semiannual dividend of 24% per cent, payable July 1. Western Union 
Telegraph Company; a quarterly cash dividend of 1% of 1 per cent. 
The old rate was 114 per cent. The last two dividends were made 
payable in stock. The Western Union dividend is payable July 15. 
Books close June 20 and reopen June 22. Bell Telephone Com- 
pany of Missouri; regular quarterly dividend of 2 per cent, payable 
July 1. Cumberland Telephone and Telegraph Company; regular 
quarterly dividend of 1% per cent, payable to stockholders of record 
June 20. Stark Electric Company, of Canton, Ohio; an initial 
quarterly dividend of 44 of 1 per cent on the $1,000,000 stock, pay- 
able July 1 to stock of record June 25. Louisville Traction Com- 
pany; regular quarterly dividend of 1 per cent on the common 
stock, payable July 1. 

ELECTRICAL SECURITIES FOR THE WEEK ENDED JUNE 13. 


New York: Closing 
Allis-Chalmers common............e.cccccce 9% 
Allis-Chalmers preferred..............0.000- 29% 
Brooklyn Rapid Transit.................006. 46% 
Consolidated Gas.......... 0... ccc cece ce wes 121% 
General Electric........... ccc cece cece cee 134 
Interborough-Metropolitan common......... 10% 
Interborough-Metropolitan preferred......... 2814 
Kings County Electric...................5. 112 
Mackay Companies (Postal Telegraph and 

Cables) ComMON.......... cece eee 65% 
Mackay Companies (Postal Telegraph and 

Cables) preferred...............c cc eee 64% 
Manhattan Elevated........... ccc. ccc cece 133 
Metropolitan Street Railway................ 23 
New York & New Jersey Telephone.......... 100 
Western Union.......... ccc ccc ccc cee ewe 54 
Westinghouse Manufacturing Company...... 46 

Boston: Closing 
American Telephone and Telegraph.......... 118% 
Edison Electric Illuminating. ............... 209 
Massachusetts Electric........ 0... cece ee een 46 
New England Telephone.................... “111 


Western Telephone and Telegraph preferred. 60 


Philadelphia: Closing 
Electric Company of America............... 10% 
Electric Storage Battery common........... 31 
Electric Storage Battery preferred.......... 31 
Philadelphia Electric. .......... 0. ccc wccees 914 
Philadelphia Rapid Transit................. 13% 
United Gas Improvement................... 847% 

Chicago: Closing 
Chicago Telephone.................cccecees 129 
Commonwealth Edison.............cccueees 97 
Metropolitan Elevated preferred....s....... 48 
National Carbon common......../....wo&ee 66 
National Carbon preferred? oo. ay. Pe RAS 110 
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ELECTRIC LIGHTING. 


CARTHAGE, MO—A $3,975 contract for the improvement of the 
municipal electric light plant has been awarded. 


COLLINGSWOOD, N. J.—A committee has been appointed to 
look into the matter of installing a municipal gas, water and elec- 
tric plant. 


MINNEAPOLIS, MINN.—The board of aldermen has granted the 
Minneapolis General Electric Company a satisfactory renewal of its 
franchise for thirty years. 


POSEYVILLE, IND.—Frank Seib, Joseph Shaffer, Herman 
Stallings, Martin Dilger and August Seib have formed a company to 
install an electric light plant at Poseyville. The capital is to be 
$10,000. 


WENATCHEE, WASH.—The county commissioners have granted 
a franchise to the Entiat Power Company to erect poles and wires 
on the public highways in the county to transmit power for heating 
and lighting. The franchise will run thirty-seven years, 


LAFAYETTE, IND.—At a meeting of the directors of the Mer- 
chants’ Electric Light Association Charles Fleming, of Indianapolis, 
was awarded the contract for all the outside work to be done in 
counection with providing the city with new street lights. 


ROCKPORT; TEX.—The Rockport Ice and Light Company, 
through its manager, R. H. Ellis, has closed a contract with Turner 
& Prior, electrical engineers, for the installation of a modern 
electric ight plant in Rockport. Work will begin at once. 


CUMBERLAND, WIS.—The city council has ordered a special 
election to be held June 29, for the purpose of voting upon the 
proposition to borrow $25,000 from the state. The money is needed 
to install a new electric light and water plant and for other purposes. 


LITTLE ROCK, ARK.—A decree of foreclosure has been entered 
in the United States Court in the case of the New York Trust Com- 
pany, of New York, against the Pine Bluff Light and Water Com- 
pany for $525,000 and the property of the light company was ordered 
sold. 


LAWRENCE, MASS.—The Pacific Mills will shortly place in 
operation at its mills a 3,00U-horse-power electric plant. The plant 
is equipped with three steam turbines of 1,000-horse-power capacity 
each, and the building is constructed on lines which will permit 
an increase in the capacity to about 12,000 horse-power. 


NEW YORK, N. Y.—Plans have been filed for enlarging and 
remodeling the two and three-story power station of the United 
Electric Light and Power Company on‘l4itth street. A three-story 
extension will be added and the operating gallery enlarged. The 
improvements are to cost $18,000. Frank W. Smith is the architect. 


JERSEY, CITY, N. J.—Mayor Wittpenn has vetoed an ordinance 
giving the Mutual Benefit Electric Light and Power Company per- 
mission to lay wires underground to furnish electricity for light, 
heat and power. The mayor said he did not feel that such fran- 
chises should be granted unless reasonable assurance is obtained 
that good results would follow. 


NORFOLK, VA.—Federal Judge Edmund Waddill, Jr., has dl- 
rected the issuance of $6,000 in receivers’ certificates in the bank- 
ruptcy proceedings of the Public Service Corporation, of Hampton. 
These certificates are to be issued in sums of $500 and to be used 
by Receivers Whetstone and Dudley in making necessary extensions 
and bettering the lighting plant of the bankrupt concern. 


GREEN BAY, WIS.—The Stephenson Hydro-Electric Company, 
of Marinette, is arranging to string wires to this city and to furnish 
power to factories over the equipment of the Green Bay Gas and 
Electric Company. It is said that the Stephenson company intends 
to convey a large part of the power generated at its 5,000-horse-power 
plant at Chappie Rapids on the Menominee River to Green Bay. 


WESTERLY, R. I.—At a recent meeting of the stockholders of 
the Westerly Light and Power Company, held in Providence, these 
officers were elected: William Clark, of Westerly, president; Walter 
L. Mauran, vice-president; T. E. Steere, secretary and treasurer; 
Herbert B. Rust, general manager; Stephen O. Metcalf, Henry F. 
Lippitt, William L. Hodgeman, directors; Martin H. Spellman, local 
manager. 


TACOMA, WASH.—Mary D. Fairbanks, wife of the local man- 
ager of the Westinghouse Electric and Manufacturing Company, has 
filed a petition asking for valuable water right privileges on the 
Puyallup River and on Lake Kipowsin. On the Puyallup River 
she asks for 1,500 cubic feet of water per second and at Lake 


Kipowsin 500,000 cubic feet per second. Both locations are valuable 
for water power plants. 


ST. LOUIS, MO.—Articles of incorporation have been filed by 
the West End Light and Power Company. The incorporators are: 
Arthur R. Kloos, manager of Browning, King & Company; J. D. 
Dana and S. L. Swarts, and the capital stock of the company is 
$50,000. The company has purchased the franchise held by Brown- 
ing, King & Company, which was granted several years ago. The 
franchise gives it all the rights and privileges necessary to generate 
and sell electric current. 


SIDNEY, IOWA—A stock company of about twenty business 
men has been organized to put in an electric light plant at Sidney, 
The company is capitalized at $15,000, $8,000 of which is paid up. 
An election has been called for July 1 to grant the company a fran- 
chise. The company is to be known as the Sidney Electric Light, 
Heat and Power Company. J. S. Hodges is president; A. V. Penn, 
vice-president; C. J. Esden, treasurer, and A. Wildbinger, secretary. 
Board of directors: L. Wankel, C. A. Metelman, W. S. Stephens, 
T. E. James and F. Branden. 


ST. LOUIS, MO.—The West St. Louis Water and Light Company 
is arranging to issue $1,000,000 of new bonds which are to be voted 
at a special stockholders’ meeting July 2. The new bonds will be 
used to pay off and retire the present bond issue of $600,000 put 
out five years ago on which the interest rate is six per cent. The 
majority of these bonds are held by the directors of the company. 
The new bonds will be five per cent. Authority will also be given 
the directors to issue an additional $1,000,000 of bonds to be in- 
cluded under the first mortgage. 


CLEVELAND, OHIO—A group of Cincinnati capitalists is said 
to contemplate harnessing the waters of Paint Creek, in Ross 
County, Ohio, to generate power. The company which is being 
organized intends to erect a ninety-foot dam. The main dam and 
power plant are to be erected at Alum Cliffs, but two smaller stor- 
age dams are to be erected in the creek between the big dam and 
Greenfield to keep a full head of water at the large dam. It is 
claimed that power enough will be generated to supply Cincinnati, 
Dayton, Hamilton, Springfield, Columbus and all southern Ohio. 


BUFFALO, N. Y.—The stockholders of the Niagara Falls Power 
Company have elected the following as members of the board of 
directors: Edward D. Adams, John Jacob Astor, Temple Bowdoin, 
Charles Lanier, Joseph Laroque, Darius O. Mills, Ogden Mills, 
Victor Morawetz, Francis Lynde Stetson, Frederick W. Whitridge, 
Edward A. Wickes, of New York; DeLancey Rankine, of Niagara 
Falls, and Edward T. Stotesbury, of Philadelphia. The annual 
meeting of the stockholders of the Canadian Power Company was 
also held at Niagara Falls, Ontario, and resulted as follows: Will- 
iam H. Beatty, W. H. Brouse, Wallace Nesbit, of Toronto; A. Munro 


Grier, of Niagara Falls, Ontario, and DeLancey Rankine, of Niagara 
Falls, N. Y. 


CHATTANOOGA, TENN.—The Chattanooga Electric Company 
has applied, in the state of Maine, for a charter in order that it 
may take over the local plant of the Chattanooga Electric Company, 
incorporated under the laws of New Jersey. Application for the 
privilege to transfer the franchises to the new company has been 
made to the city by the local attorneys. The object of the change 
is to increase the capitalization of the company in order that a 
number of improvements may be made on the local plant. A 
similar change was made four years ago when the name of the 
local company was changed from Chattanooga Light and Power 
Company to the Chattanooga Electric Company. At that time the 
capitalization of the company was materially increased in order to 
allow for the improvements in accordance with the growth of the 
city, as it is the policy of the company to increase its capitalization 
instead of issuing bonds. Since the last time a change was made 
in the incorporation, all of the surplus capital has been used up in 
improvements. It is said that over $200,000 a year is consumed 
by the company in keeping up with the progress and growth of the 
city. One improvement which will_probably be made on the plant 
in the near future is the installation of a, new-turbine. 
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ELECTRIC RAILWAYS. 


BABYLON, N. Y.—The Village board has granted a franchise to 
the South Shore Traction Company. 


LOS ANGELES, CAL.—San Bernardino supervisors have sold a 


railway franchise from Redlands to Redlands Junction to John H. 
Fisher, of Redlands. 


NORFOLK, VA.—The Norfolk & Portsmouth Traction Company 
has authorized an issue of $1,800,000 six per cent convertible notes, 
of which $1,358,000 have been gold to Philadelphia and Baltimore 
bankers, 


AUSTIN, TEX.—The Northern Traction Company, of Fort 
Worth, has increased its capital from $2,500,000 to $3,000,000, and 
the El Paso Electric Railway Company, of El Paso, from $750,000 
to $1,500,000. 


BUFFALO, N. Y.—The Buffalo & Lake Erie Traction Company, 
organized to build a trolley line between Buffalo and Erie, has 
placed in operation the first division of its line, which extends to 
Wanakah, a distance of eight miles. 


NEW ROCHELLE, N. Y.—Permission has been granted the 
Westchester Electric Railway Company to issue $90,000 in bonds 
for the purchase of new cars running on the line between Larch- 
mont, New Rochelle, Mount'Vernon and New York. 


AUBURN, N. Y.—N. L. Bundy, of the Auburn & Cortland Electric 
Railroad, reports that work on the Cortland end of the line will 
begin in a few weeks, and be pushed throughout the summer in the 
endeavor to complete the thirty-six miles of track before the end of 
two years. 


SAN FRANCISCO, CAL.—The board of supervisors of Alameda 
County has granted A. W. Maltby and Joseph Napthaly permission 
to construct and operate an electric railway through the tunnel 
which penetrates the Berkeley hills, connecting Alameda and Contra 
Costa counties. 


TOLEDO, OHIO—The Chicago, Lake Shore & South Bend, which, 
on July 1, will begin operation as an electric railroad between South 
Bend and Chicago, has given a trust deed for $350,000 to the Cleve- 
land Trust Company, of Cleveland, to secure a six per cent bond 
issue running twenty years. 


CHEYENNE, WYO.—A twenty-five-year electric street-railway 
franchise has been granted by the city council to T. A. Cosgriff. 
The franchise provides that work must begin within thirty days 
and the system be in operation within six months. An electric light- 
ing clause is embodied in the franchise. 


FREEPORT, ILL.—Local capitalists are back of a project to 
build an interurban railroad from this city northward through the 
villages of Cedarville, Red Oak, Buena Vista and Orangeville, Il., 
and to Monroe, Wis., a distance of about thirty-five miles, tapping a 
rich cheese-making and poultry-raising district. 


WEBSTER CITY, IOWA—Plans are being made for an electric 
road between this city and Fort Dodge. It is proposed to take over 
the Crooked Creek road with the view of electrifying it. Business 
men of this city have met the officials of the Fort Dodge, Des Moines 
& Southern Interurban and discussed the feasibility of the plan. 


FARIBAULT, MINN.—The city council has granted a franchise 
to the Dan Patch Air Line. One of the features of the franchise 
is that it will require the road to build a branch line northwest to 
Shieldsville, opening up a territory not reached by any railroad for 
many miles; also, connecting with French, Roberts and Shields- 
Ville lakes. 


WINDSOR, ILL.—The members of the city council have passed 
an ordinance granting a franchise to the Mattoon, Shelbyville, Pana 
& Hillsboro Company. The old ordinance was outlawed on 
account of the company not accepting the same until the time 
limit had expired. A franchise has also been granted the company 
by Shelbyville. 


JOHNSTOWN, PA.—It has been officially announced that work 
will start within a few weeks upon the extensive line improvements 
Planned by the Johnstown Passenger Railway Company. The Mor- 
rellville extension is to be constructed along the lines originally 
laid out, tracks are to be renewed along the valley pike, and minor 
improvements made on the Dale line. 
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REDLANDS, CAL.—Electricity, instead of gasolene, will be the 
motive power for the Redlands-Yucaipa Railway, which is now build- 
ing to the Yucaipa Valley. The statement is made that the com- 
pany will install two substations, one of which will be in the 
Yucaipa Valley. The road, when completed, will tap one of the 
richest agricultural sections in this section. 


BOONE, IOWA—Announcement has been made by Joseph W. 
Gillis, representative of the Iowa Railroad, incorporated to build an 
interurban line from Waterloo, through Boone to Perry, to the effect 
that a branch of the road will be built from ‘Ames to Des Moines. 
President Loring, of the Fort Dodge & Des Moines interurban, 
agrees to give the new interurban rights for the time being over his 
line into Des Moines. 


COLUMBIA, MO.—A proposition has been made to the city of 
Columbia by the Mexico, Santa Fé & Perry Traction Company to 
extend the electric line from Macon to Columbia. The project, as 
outlined by the promoters, involves a spur to Jefferson City and 
South to Springfield. The line would also run northeast from Perry 
to Hannibal. Grading is under way on the line between Mexico and 
Perry and steel will be laid by August 1. 


SPRINGFIELD, MO.—J. B. Quigley, civil engineer, of Sedalia, 
states that the electric road projected from Mansfield to Ava, the 
county seat of Douglas County, will be built this year. The name of 
the new road will be the Kansas City, Ozarks & Southern. The 
preliminary surveys for the road were made December 29, 1907. 
The city of Ava has raised a $30,000 bonus for the road, and main 
offices and repair shops will be located there. 


BIRMINGHAM, ALA.—The Birmingham-Gulf Railway and Navi- 
gation Company, the concern that will build an electric railway 
from Gadsden, Ala., to Tuscaloosa, Ala., and then operate a barge 
line to Mobile and New Orleans, has filed a notice in the probate 
office of a meeting at which the capital stock was increased from 
$3,000 to $10,000,000. Work will be started on the electric railway 
before the expiration of this year and will be completed within 
two years. 


ALBIA, IOWA—A contract has been secured for a sixty-mile 
extension of the seventeen-mile road which the Engineering Con- 
struction and Securities Company, of Chicago, Ill., built from 
Atlantic to Kimballton, Iowa, last year. The extension rung forty 
miles south from Atlantic and twenty miles north from ‘Kimballton. 
The contract has been secured by C. A. Ross, vice-president of the 
Engineering Construction and Securities Company; C. B. Judd and 
H. S. Rattenborg. 


TACOMA, WASH.—Henry Hewitt, Jr., has begun the construc- 
tion of an electric railroad in the Coos Bay region in Oregon. Asso- 
ciated with Mr. Hewitt are Seymour Bell, who will be manager of 
the road, and L. V. Simpson, manager of the Simpson Lumber Com- 
pany, and mayor of North Bend. The road will connect Marshfield 
and North Bend. Mr. Hewitt and Mr. Bell own the electric light 
and power plant on Coos Bay and have just completed the installa- 
tion of a gas plant. 


BENTON HARBOR, MICH.—Charles A. Applegate, a Chicago con- 
tractor, announces that he has obtained a contract for building the 
Chicago, Benton Harbor & Grand Rapids electric railroad. He says 
the line will start in Saugatuck, where connections wil] be made 
with the Holland & Grand Rapids interurban, which will go along 
the lake shore to South Haven, thence to Paw Paw Lake and 
Benton Harbor. Present plans include the extension of the line 
from here to Michigan City, making a through Benton Harbor- 
Chicago line. 


MONTREAL, QUEBEC—The city council has passed twenty- 
eight clauses of the new by-law permitting the Southern Counties 
Railway Company to enter the city. The desire of the company is 
to operate an electric line on the south shore of the river. In 
order to reach the city the company will cross the Grand Trunk 
bridge. The company’s contention is that a large passenger and 
freight business can be done by tapping the south shore with an 
electric line. In addition to passengers, freight will be brought 


into the city. 
GREENVILLE, PA.—The council has voted to extend the time 


for the acceptance of the trolley franchise bythe Mercer Construc- 
tion Company until February 10, 1909, on which; date) the state 
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charter held by the Glatzan syndicate expires. The company was 
required to give a $1,000 bond to be forfeited in the event of 
failure to accept the franchise. Immediately on the granting of a 
state charter the company will be required to put up a $5,000 bond, 
guaranteeing the construction of the line. The proposed line will 
run from Greenville to Sharon and Mercer. 


MASON CITY, IOWA—Articles of incorporation have been filed 
by the Mason City & Clear Lake Traction Company for the purpose 
of changing the name of the company to that of the Mason City 
& Clear Lake Railway Company and making the capital stock $200,- 
000. The articles read that the object of the company shall be to 
build lines in Iowa and Minnesota. While the officers of the com- 
pany will give out no definite information, it is understood that 
the filing of the articles is for the purpose of paving the way to an 
extension of the line in the near future. 


MADISON, W1S.—The attorney-general has approved the articles 
of incorporation of the Oshkosh, Winneconne & Waupaca Railroad 
Company, of Oshkosh, which intends to build a road from Oshkosh 
to Waupaca, through Oshkosh, Vinland and Winneconne, in Winne- 
bago County, Poysippi and Bloomfield, in Waushara County, and 
Fremont, Weyauwega and Lind, in Waupaca County, a distance of 
fifty miles. The company has a capital of $100,000. There are five 
incorporators: William M. Bray, E. H. Steiger, Elmer Leach, Ed- 
ward W. Murphy and L. J. Monahan, all of Oshkosh. 


PATERSON, N. J.—Arrangements are said to be under way for 
the incorporation of the North Jersey Transit Company, a corpor- 
ation which intends to operate a trolley between this city and 
Suffern. The capital stock of the company will be $1,000,000, nearly 
all of which has been subscribed. The plans propose that the new 
road shall join the Hudson River line and extend through Glenrock, 
Ferndale, Ridgewood, Undercliffs, Allendale, Ramsey and on to 
Suffern. The road will be fifteen miles in length and it is esti- 
mated that the construction will cost $40,000 a mile. There are 
also plans under way for the construction of a trolley line from 
this city to New Foundland, running through Haledon, Pompton, 
Bloomingdale, Butler and Charlottsburg. 


PORTLAND, ORE.—Budegets aggregating almost $1,500,000 for 
improvements and extensions to Portland trolley lines, both city 
and interurban, and city lighting and power systems, have been 
authorized by the directors of the Portland Railway, Light and 
Power Company, and the Oregon Electric Railway Company. Presi- 
dent B. S. Josselyn, of the Portland Railway, Light and Power 
Company, has returned from the East with authority to expend 
$1,199,500 during the current year in betterments. President George 
Barclay Moffatt and other directors of the Oregon Electric Railway 
have instructed General Manager G. W. Talbot that he may expend 
$300,000 during the summer in substantial improvements to the 
Portland-Salem line and for new rolling stock. 


NEW MANUFACTURING COMPANIES. 


SALEM, ORE.—The Electrical Construction and Supply Com- 
pany has been incorporated with a capital of $30,000. The incor- 
porators are: Garfield B. Jolley, Leo L. Goodman and H. C. Browne. 


OLNEY, ILL.—The American Lock-Out Telephone Company has 
been incorporated to manufacture telephones and supplies, with a 
capital of $5,000. The incoporators are: Guy E. Terhune, W. R. 
Huston and Alfred H. Pope. 


ALBANY, N. Y.—The Stave Electrical Company, of New York 
city, has been incorporated with a capital of $100,000 by T. Stave, 
A. Watson and R. H. Smith, New York city, to manufacture steam 
turbines, engines, boilers, etc. 


ALBANY, N. Y.—The Miniature Telephone Booth Company has 
been incorporated with a capital of $100,000 to manufacture tele- 
phone apparatus. The incorporators are: E. F. Hutton, G. A. Ellis, 
Jr.; W. F. S. Hart, New York city. 


ALBANY, N. ¥.—The Thomas Brace Rail Company, of New York 
city, has been incorporated with a capital of $2,000,000 to manu- 
facture railroad rails and appliances, motors, cars, car wheels, struc- 
tural fron or steel or metal castings. The directors are: Eddy T. 


Thomas and John Ochler, of New York; W. A. Campbell, T. H. Ross 
and C. B. Schellenburg, of Brooklyn. 
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TELEPHONE AND TELEGRAPH. l 


PROVIDENCE, R. I.—The Providence Telephone Company will 
ask stockholders in September for authority to increase the capital 
from $2,500,000 to $3,000,000. The company has declared a quarterly 
dividend of $1, payable July 1. 


BIRMINGHAM, ALA.—The People’s Home Telephone Company 
will start work shortly on extensive improvements to its system. 
The company plans to cover much new territory. F. G. McConnell 
is vice-president and general manager. 


WENATCHEE, WASH.—A franchise has been granted A. L. 
McMullen to erect, maintain and operate a telephone line along the 
Stemilt Hill road, giving ranchers living in the south end of the 
county telephone communication with Wenatchee. Work will com- 
mence immediately. l l 


LUDDINGTON, MICH.—Improvements that will entail an out- 
lay of nearly $50,000 have been started on the lines of the Michigan 
State Telephone Company in Mason County. Reconstruction of the 
entire system and extension of lines to the resorts at Hamlin Lake 
are among alterations just begun. 


CHRISTIANSBURG, VA.—A new franchise has been granted to 
the Virginia-Tennessee Telephone Company by the town council, 
The system will cost $12,000. The cost of service will be increased 
from $10 for private telephones to $12 and $15, and from $12 for 
office telephones to $18 and $20. The new system will be completed 
by October. 


FREDERICKSBURG, VA.—At the annual meeting of the stock- 
holders of the Upper Rappahannock Telephone and Telegraph Com- 
pany the following officers were elected: Robert Beverley, president; 
E. J. Smith, Harry L. Baylor and A. F. Turner, vice-presidents; 
C. B. Conway, secretary; Dr. C. U. Gracatt, treasurer. A dividend 
of four per cent on the stock of the company was declared. 


FLINT, MICH.—The Genesee Telephone Company, a new inde- 
pendent concern composed of local capitalists, has filed a trust mort- 
gage for $250,000, to secure an equal bond issue. Fifty-one per cent 
of the stock has been placed in the hands of a Detroit trustee, as 
a guarantee that the plant will not be sold for ten years. James 


Martin, of Detroit, who promoted the company, has secured 4,000 
contracts. 


TOWANDA, KAN.—A number. of farmers of Towanda and 
Augusta are planning the organization of the Augusta & Towanda 
Mutual Company. The intention is to connect with other mutual 
and independent lines. Connection can be had with the Potwin 
line at this city and a line is already under consideration to connect 


with the Whitewater line at Benton. A committee has been ap- 
pointed to sell stock. 


DATES AHEAD. 


Society for the Promotion of Engineering Education. Annual 
meeting, Detroit, Mich., June 22-27. 


i American Railway Master Mechanics’ Association. Atlantic City, N. J., 
June 22-24, 
American Society for Testing Materials. Atlantic City, N. J., June 23-27. 
American Society of Mechanical Engineers. Semiannual meet- 
ing. Detroit, Mich., June 23-26. 


American Society of Civil Engineers 
Col., June 23-26. & . Annual meeting, Denver, 


Association of Railway Telegraph Superintend | 
; À é ents. nual meet- 
ing, Montreal, Quebec, June 24-26. j A 


American Institute of Electrical Engineers n n ion 
Atlantic City, N. J., June 29-July 2. j a ADNak Conven o 


Street Railway Association of the Stat 
] e of ; 
meeting, Niagara Falls, N. Y., June 30-July 1. i i 
National Electrical Contractors’ 
Chicago, Ill., July 15-17. 
Michigan Electric Association 
Mich., August 18-21. l 
International Association of 
convention, Detroit, Mich., August Po~ ac 


American Society of 
Atlantic City, N. Jo October. P= TmPrevements. Annual meeting, 


Illuminating Engin 


Association. Next meeting, 
Annual meeting, Grand Rapids, 


Annual 


phia, Pa., October 6-7. eering Society. Annual convention, Philadel- 
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June 20, 1908 


INDUSTRIAL ITEMS. 


THE F. BISSELL COMPANY, Toledo, Ohio, has issued another- 


of its interesting souvenir postal cards playing upon the trade-mark, 
the “Bissell Frog,” in making business engagements for its traveling 
representatives. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, keeps up its good work with its little magazine, 
“Common Sense.” This small monthly is making a great hit all 
through the field, and it is worthy of all the attention that is being 
paid to it. In addition to the very interesting reading matter there 
is some modest advertising which is worthy of perusal. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has re- 
cently secured an order for 180,000 “Columbia” incandescent lamps, 
to be delivered at the rate of 15,000 per month, for Seattle, Wash. 
This is one of several large orders recently secured, and is an 
indication of improving business conditions. The western business 
of the Central Electric Company is being looked after by Burton R. 
Stare, Seattle, and J. A. Savage, traveling representative. . 


THE M. W. DUNTON COMPANY, Providence, R. I., manufac- 
turer of uncoated armature tapes and sleevings, also “Nokorode” 
soldering compound, reports a general improvement in the volume 
of business along this line. The company also states that the high 
quality of its soldering flux has won for it the business of many 
of the largest and best-known users in the country. Once having 
ordered ‘“‘Nokorode”’ customers rarely leave it for other products. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill, has re- 
cently issued a wall circular descriptive of the various types of 
“Sunbeam” lamps which it distributes. This wall circular will be 
found very useful by dealers, contractors and to central stations if 
hung up for reference. The circular is very comprehensive, covering 
all the standard types of “Sunbeam” lamps on the market, such as 
battery, miniature, candelabra, round-bulb, tubular, reflector, stere- 
opticon, train-lighting, street series, Gem, tantalum, tungsten, etc. 
A copy will be sent to any one desiring it upon request to the 
Western Electric Company, Chicago, New York or any of the com- 
pany’s branch houses. 
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THE HOLOPHANE COMPANY, 227-229 Fulton street, New York 
city, has ready for distribution new price sheets on Holophane 
globes and reflectors. The new price sheets take effect as of June 
15, and all orders received after that date must be in accordance 
with these prices. The list has been altered to read “price per 
hundred” instead of “price per dozen,” as heretofore. This will 
greatly facilitate the figuring of the price of each, as all that will 
now be necessary to find the list price of any single globe or re- 
flector will be to point off two decimal points, There have been 
made a few advances in prices, but these are more than balanced, 
due to cheapening the cost of production of certain globes and 
reflectors. 

THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., which has acquired the offices and works 
of the Hadaway Electric Heating and Engineering Company, an- 
nounces that the latter company has been removed to the Westing- 
house works at East Pittsburg. This change will permit the busi- 
ness to be carried on upon a much larger scale than formerly, and 
all the standard appliances for hatters, confectioners, printers and 
other manufacturers wil] be turned out in larger quantities. Special 
attention will be given to the manufacture of sad-irons, glue pots 
and similar appliances that have recently become so popular. A 
New York office will be maintained on the twenty-second floor of the 
City Investing Building, 165 Broadway. 


THE ELECTRIC CABLE COMPANY, Bridgeport, Ct. whose 
plant was burned a short time ago, is nearing completion with its 
new works. The company manufactures rubber-covered wire, mag- 
net wire, weatherproof annunciator wire, Voltax feeder cables, office 
wire, Voltax insulating compound and Voltax protective compound 
for steel and wood. The company has entirely remodeled its works 
and redesigned its machinery. In fitting up the new plant advan- 
tage has been taken of the opportunity of securing the most modern 
machines for turning out a perfect product at a low operating cost. 
Ideal office and shipping facilities are also secured, and the com- 
pany will be in a splendid position for handling orders of any 
magnitude. Offices are maintained at 17 Battery Place, New York 
city; Monadnock Block, Chicago, Ill., and Old South Building, Bos- 
ton, Mass. 


Record of Electrical Patents. 


Week of June 9. 


889,891. METHOD OF PREPARING CARBON ARTICLES. Peter 
M. Bennie, Niagara Falls, N. Y., assignor to National Carbon 
Company. Carbon is prepared for machining by softening 
locally through the action of an electric arc. 


889,907. SYSTEM OF ELECTRIC-MOTOR CONTROL. William 
Cooper, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Means are provided for suspending 
the closing of the controlling switches, the former being actu- 
ated by the current traversing the motor. 


889,908. REGENERATIVE SYSTEM OF CONTROL. William 
Cooper, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. A method of grouping two motors so 
that one acts as an exciter to the other and at the same time 
the transformer connections are properly adjusted. 


889,911. SYSTEM OF DISTRIBUTION FOR DIRECT CURRENT. 
Frederick Darlington, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. Two machines, coupled 
together mechanically, are connected in series and means pro- 
vided for varying the field excitation. 


889,929. ELECTROLYTIC METER. George Hookham and Sydney 
H. Holden, Birmingham, England. A depolarizing electrode is 
employed, consisting of a metal capable of absorbing hydrogen. 


889,931. ELECTRICAL TRANSFORMER. Svend E. Johannesen, 
Pittsburg, Pa., assignor to Westinghouse Electric and Manufac- 
turing Company. The two coils are divided into sections alter- 


nately disposed, one set being connected in series, and the other 
in parallel. 


889,937. ELECTRODE FOR ARC LAMPS. George M. Little, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. The electrode is formed of a rod of iron with em- 
bedded strips of copper. 


889,956. INSULATOR. John P. Nikonow, Pittsburg, Pa. A suspen- 
sion or strain insulator. 


- 890,183. 


889,963. MERCURY SWITCH FOR RAILWAYS AND THE LIKE. 
Robert Pfeil, Grunewald, near Berlin, Germany, assignor to 
Siemens & Halske, A. G., Berlin, Germany. A diaphragm, de- 
pressed by the passage of a train, closing a signaling circuit. 


889,989. TRANSFORMER REGULATOR. Wilbur H. Thompson, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. A transformer having a circular core with 
coils mounted so as to rock about the centre of the core. 


890,001. ELECTRIC SAFETY AND ALARM SYSTEM FOR RAIL- 
ROADS. Herbert D. Williams and Marcus Leonard, Vermillion, 
Kan.; said Leonard assignor to said Wiliams. An automatic 
system for controlling electromagnetically braked trains. 


890,030. ELECTRIC RAILWAY BOND. John Dolan, Dayton, Ohio. 
A laminated bond with solidified terminals. 


890,042. AUTOMATIC TELEGRAPHIC TRANSMISSION INSTRU- 
MENT. John Gell, London, England. A sender operated by 
perforated tape. 


890,053. ELECTRICAL INSTANTANEOUS WATER HEATER. 
Louis C. Henriksen, Los Angeles, Cal. Heating coils are inter- 
posed between the turns of the water pipe. 


890,058. TROLLEY. Samuel D. Hunt, Youngstown, Ohio. A pair 
of auxiliary side wires is provided, which engage beneath sup- 
plementary trolley wheels on the main harp. 

890,144. AUTOMATICALLY CONTROLLING ELECTRIC MOTORS. 
Harry W. Leonard, Bronxville, N. Y. The combination of a 
motor-generator group supplying power to a driving motor and 
means for controlling the excitation of the generator. 


MAGNETIC CIRCUIT-BREAKER. Ralph Scott, New 
Brunswick, N. J., assignor to Scott Electrical Equipment Com- 
pany. A circuit-breaker opened by a spring-when released elec- 
tromagnetically. 
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890,195. SELEGRAPHONE. Harve R. Stuart, Wheeling, W. Va. 
Means ùre provided far shifting the recording pragnet radially 
over the recording disc. 


390,197. SIGNAL SYSTEM FOR RAILWAYS. Louis H. Thullen, 
Edgewood Park, Pa., assignor to the Union Switch and Signal 
Company, Swissvale, Pa. An alternating-current signaling 
system. 


889,907.—SysTeEM OF ELECTRIC Motor CONTROL. 


890,198. ELECTRIC RAILWAY. Louis H. Thullen, Edgewood, Pa., 
assignor to the Union Switch and Signal Company, Swissvale, 
Pa. An indicator is provided for showing the difference of 
potential between adjacent track sections. 


890,200. ELECTRIC CUTOUT. William C. Tregoning, Cleveland, 
Ohio, assignor to the Tregoning Electric Manufacturing Com- 
pany, Cleveland, Ohio. A form of construction of fixture cutouts. 


§39,937.—ELECTRODE FOR ARC LAMPE. 


890,201.. TROLLEY REPLACER. Jobn Trout, Philadelphia, Pa. 
Arms are provided for guiding the wheel to the wire. 


890,220. ELECTROMAGNETIC SIGNAL-CONTROLLING DEVICE. 
Henry M. Crane, New York, N. Y., assignor to Western Electric 
Company, Chicago, Ill. A magnet with a double air-gap and two 
armatures, one acting when both gaps are open, and the second, 
only after one gap has been closed by the first armature. 


890,144.— AUTOMATICALLY CONTROLLING ELECTRIC Motors. 


890,246. ELECTRO-AUTOMATIC ADVERTISING MACHINE. 
Clarence Myers and Alonzo H. Burchard, Houston, Tex., as- 
signors to Bruce Detrich, Kansas City, Kan. An electrically 
driven card-displaying device. 


890,249. PROCESS OF OBTAINING PURE TIN FROM CRUDE TIN 
OR TIN ALLOY ELECTROLYTICALLY. Otto Steiner, Crefeld 
Germany. Crude tin is dissolved in a solution of an alkali 
sulphide and electrolyzed. 
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INCLOSED FUSE. Frederick H. Weston, Jr., and Frank 

. C. De Reamer, Schenectady, N. Y., assignors to General Electric 
Company. The end caps of the case are provided with contact 
members extending through them. 


CONDUIT COVER. Hubert Krantz, New York, N. Y. The 
cover is held in place by means of screws and clamping bars. 


890,299.— AUTOMATIC REGULATION FOR DyYNAMOELECTRIC MACHINES. 


890,299." AUTOMATIC REGULATION FOR DYNAMOELECTRIC 


MACHINES. Ferdinand Porsche, Vienna, Austria-Hungary. A 
dynamo to be driven by an internal-combustion engine con- 
structed so that the magnetic flux automatically varies inverse- 
ly as the torque exerted on the field magnet. 

ALARM-SIGNAL MECHANISM. Ellsworth E. Flora and 
Robert J. Zorge, Chicago, Ill., assignors to Zorge Safety Rail- 
way Equipment Company. An electromagnetic system for plac- 
ing track torpedoes. 


890,403. TIME-CONTROLLED ELECTRIC SWITCH. Richard B. 


Brauer, Richmond, Va. A time-switch controlled by the joint 
action of two alarm clocks. 


890,451.—GENERATOR OF ELECTRIC O8SCILLATIONSs 


GENERATOR OF ELECTRIC OSCILLATIONS. Valde- 
mar Poulsen, Copenhagen, Denmark. An arc is struck between 
two electrodes, one of which, the true electrode, has a thin coat- 
ing which is continuously renewed. 


SYSTEM OF MOTOR CONTROL. George B. Schley, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. A system employing & 


ete controller which is disconnected by the removal of the 
andle. 


PROTECTIVE DEVICE FOR ELECTRIC CIRCUITS. 
Herbert W. Cheney, Norwood, Ohio, assignor to Allis-Chalmers 
Company. The motor-starter automatically shunts the main 
fuse to prevent blowing it when starting the machine. 
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890,577.—VENTILATED LAMINATED CORE FOR DYNAMOELECTRIC 
MACHINES. 


Jia 
OUST. 
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890,539. FIELD-COIL SUPPORT. Emmett W. Stull, Norwood, Ohio, 
assignor to the Bullock Electric Manufacturing Company. A 
plate of spring metal with bent tabs which provide a ylelding 
support. 

890,577. VENTILATED LAMINATED CORE FOR DYNAMOELEC- 
nes Walter J. Richards, Norwood, Ohio, assignor 

8-Chalmers Company. The laminæ of the core are pro- 


vided with openings and 
ventilating APERE assembled so that-these overlap, leaving 
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ELECTRIC DRIVING IN COTTON-SPINNING 
FACTORIES. 

The value of the electric drive in cotton-spinning factories 
is discussed convincingly in the Electrical Engineer (London), 
for May 29, by Mr. William Hanna. The author first points out 
the great importance of the cotton-spinning industry in Great 
Britain, an indusiry which has reached a very high stage of de- 
velopment, and which requires for its operation about 1,000,000 
horse-power. At the present time about three per cent of the 
work is done electrically, and, as the author says, if it can be 
shown that the electric drive is superior to the old line-shaft and 
belt system, a great field for the sale of electric power and 
apparatus will be opened. If he can make out a good case for 
Great Britain, where the old system of driving has been so 
thoroughly developed, the same conclusion should be applicable 
in this country, where the cost of power is relatively less im- | 
portant, and means of increasing the output and improving the 
quality are likely to have more weight. 

Mr. Hanna points out that, as a general thing, there will he 
no gain by the mere substitution of a large motor for an eflicient 
steam engine, unless, of course, a cheap supply of power becomes 


available. The advantages of the electric system must be looked 
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ELECTRIC VISION. 

The wonders performed by the telegraph and telephone and 
the more recent success achieved in transmitting pictures elec- 
trically seem to have led the less-informed to believe that the 
transmission of vision, that is to say, the instantaneous repro- 
duction of an image of any object at a distance, is a problem 
but a little harder than those which have been solved and that 
its successful solution is a question of a short time only, if it 
has not already been attained, Indeed, not infrequently news- 
paper accounts are published of the invention of a device for 
seeing electrically by some one who confessedly never studied any 
science at all, but has spent a score or more of years on this one 
problem. ‘These two discordant statements are sufficient hall- 
marks to enable any one to place the account of the invention 
in the proper receptacle, but either one of them alone ought to 
be enough for the thinking reader, because no one without a 
considerable scientific knowledge can hope to solve this exceed- 
ingly dificult problem, and any one who attacked it scientifically 
twenty vears ago would probably have turned his efforts in other 
directions by this time, or we should first hear of some notable 
scientific discovery of his which would bring the electrical trans- 
mission of vision within the realms of probability. Up to the 
present time we have made practically no progress in this 
direction. 

Some time ago we called attention to the difference between 
the problem of transmitting vision and that of transmitting the 
voice or of reproducing a picture. The last two problems have to 
do merely with the production of effects in the proper sequence, 
while to transmit vision we must reproduce a multitude of dif- 
ferent effects simultaneously, and the difficulty of the problem 
is directly proportional to the ratio of the number of simul- 
taneous effects necessary. 

Now it happens that a single effect produced upon the 
retina will persist for about one-tenth of a second, so that. if it 
be reproduced ten times in a second the effect appears to be con- 
tinuous. This seems to open a possible solution of the problem 
as it is then only necessary to produce all of the desired effects, 
one after the other, within one-tenth of a second, repeating them 
ten times every second. This could probably be done, but the 
effect produced by any means we now have would hardly be satis- 
factory, as the resulting image would be exceedingly crude. 
The little likelihood of attaining success through this line of 
work is strikingly shown in an article by Mr. Shelford Bidwell, 
on another page of this issue. For instance, an image two inches 
square, if broken up, as is done in the half-tone process, into a 
number of elements, requires that there be about 150,009 of 
these elements to secure definition as perfect as that given by a 
good photograph, and if this image is to persist there will then 
have to be 1,500,000 properly synchronized effects produced 
everv second. If we are to be satisfied with definition as good 
only as that in coarse newspaper reproductions, the number of 
elements might be reduced to 16,000 and the number of syn- 
chronized operations to 160,000, but to attain even the latter 


result seems practically beyond us. 
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Another method of solving the problem is pointed out by Mr. 


Bidwell in which the ‘persistence of visidti is not depended upon, 


but in this case every element of the origifial picture must be 
connected by a wire with the corresponding element of the re- 
produced image. He estimates that such an arrangement would 
require about 90,000 conducting wires, which would constitute 
a cable cight or ten inches in diameter, and the receiving appa- 
ratus would occupy a space of about 4,000 cubic feet. A single 
system would cost about $6,250,000, and even this investment 
would give an image in a single color only, and to produce it in 
two or three colors would increase the size and expense in direct 
proportion to the number of colors employed. 

These deductions should be somewhat discouraging to any 
who are working along this line, as the difficulty of the first 
method seems to render it almost hopeless and the expense of 
the latter puts it beyond commercial possibility. It might be 
pointed out, however, that a sufficiently closely tuned wireless 
system might do away with the cable of wires necessary for Mr. 
Bidwell’s second solution, but the difficulty of tuning the differ- 
ent elements is presented, instead of that of synchronizing con- 


fronted in the first method. 


A NEW KIND OF RAY. 

About fifty years ago it was observed by Pliicker that when a 
discharge takes place in a vacuum tube through a powerful 
magnetic field, parallel to its direction, a luminous ray is formed 
which marks out a tube of magnetic force. Some time later the 
same effect was described by Hittorf, but a considerable time 
elapsed before any satisfactory explanation was offered for this 
phenomenon, In fact, it can not be said even at the present time 
that all of the effects noted when such a discharge takes place 
have been completely accounted for. 

The explanation which is usually given is that this ray, or 
beam of light, is due to the force exerted by the magnetic field 
on the cathode particles. Due to collisions or other interfering 
forces a certain number of these particles will be caused to 
move in paths not exactly parallel to the magnetic field, and the 
force then exerted upon them by the field will cause them to 
take spiral paths as though they twisted around and thus 
marked out a tube of force containing the entire discharge. 
Due, however, to the large number of particles following the 
spiral paths, the spiral character of the path will not be ob- 
served even though the discharge render the gas luminous. 
According to this explanation Pliicker’s luminous beam is merely 
a cathode ray of special shape. 

This explanation, however, does not scem to fit all facts, 
for recent work by Villard led him to the conclusion that a 
different kind of discharge must be taking place. Others, again, 
have reviewed Villard’s work, finding in it nothing discordant 
with the general explanation, but M. A. Righi does not agree 
with the latter conclusion, as he thinks certain of Villard’s ex- 
periments do suggest the existence of what the latter called 
“magnito cathodic raya.” A brief account of M. Righi’s explana- 
tion of the phenomenon is given in the Electrician, London, June 
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12. He says, as is well known, that there are in every such dis- 


charge positive atọms traveling in the same.direction as, the elec- 


trons. It will therefore happen occasionally that an electron will 
come into proximity with such an atom and become associated 
by it, not by direct absorption, as it were, but rather as a satellite 
to a larger body. These pairs will then be affected by the 
magnetic force of the field in which they are moving, and if 
the direction of rotation of the electron about the centre of 
gravity of the pair be such that the electromotive force set up, 
due to its motion, has the same direction as the electrostatic 
If, on the other 
hand, it be revolving in the opposite direction, it will be less 


force, the system will become morc stable. 


stable and collision with another atom will break it up more 
easily and tend to form another pair. These pairs will move 
down the line of force and constitute the so-called “magnito 
cathodic” rays. The fact that the electrons themselves may be 
forced to take up helical paths down the tube of force will assist 
in the formation of such pairs. M. Righi, therefore, imagines 
a new kind of discharge taking place, consisting of positive atoms 
associated with electrons; not combined, as ordinarily imagined, 
so as to produce a neutral atom, but each pair constituting a 
little planetary system, each portion of which may be influenced 
by the magnetic field in which it is moving. He has conducted 
a number of experiments, which are in agreement with this 


explanation, but does not consider his work at all conclusive. 
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ELECTROLYTIC CORROSION. 
An interesting problem presented to the structural engineer 
at the present time is that of accounting for, and preventing, 
corrosion of buried steel structures. This matter is being dis- 


cussed from various standpoints. The civil engineer is inter- 


ested, and even alarmed, because he finds at times corrosion 


going on at a more or less disastrous rate, and he never knows 
when he may find this trouble turning up elsewhere. Attention 
is practically concentrated upon this corrosive action of steel, as 
the ordinary rusting of wrought iron, which takes place uniformly 
over the surface, is slow and not dangerous. Steel, however, seems 
to corrode locally, pits being eaten out of the metal until it is 
finally pierced. One of the latest reports on an actual case of 
such corrosion was submitted briefly at the recent meeting of 
the American Electrochemical Society, by Mr. R. H. Gaines, 
chemist for the New York Board of Water Supply. A more 
detailed account of this is given in a recent issue of Engi- 
neering News. The structure in question is a steel conduit 
furnishing water to the city of Rochester, N. Y. It has been 
found that this corrodes in certain localities in the characteristic 
way, necessitating repairs at different times. 

Explanations of this corrosive action are not all in accord, but 
in the particular conduit in question the trouble occurred in 
certain areas where there was an unusual amount of moisture, 
but apparently no opportunity for stray electric railway currents 
to cause the damage. Mr. Gaines attributes the effect to elec- 
ttolytic action caused by the metal of the pipe, the impurities 
contained in it and the salts present in the moist earth. This 
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is the effect termed local action when it occurs in a primary 
battery, and the method employed there for avoiding it is usually 
amalgamation, which merely amounts to covering over the 
impurities in the zinc with an amalgam of zinc. In fact, the 
entire plate is covered with this amalgam, thus presenting a 
homogenous surface offering no opportunity for local action. 

The attributing of this corrosion to local action seems to fit 
the case fairly well, but there seems unfortunately to be a 
tendency on the part of many to call such action electrolytic. 
Strictly speaking, the action is really voltaic, as the term “elec- 
trolytic” has usually been employed to indicate corrosion of a 
metal by the passage of a current from it into an electrolyte, 
while local action is the reverse, as here chemical action between 
the metal and an electrolyte gives rise to an electric current. 
The difference is that, in the first case, energy is supplied to 
bring about the solution of the metal, and in the second the 
solution of the metal takes place spontaneously with the libera- 
tion of energy, and while the resulting effect upon the metal 
itself may be the same in either case, the methods by which 
it is brought about, and hence the means to be employed to 
prevent it, are different. In fact, the presence of the impurity 
merely makes it possible for the metal to go into chemical solu- 
tion just as a small piece of platinum acts catalytically when 
dropped upon a piece of metal submerged in an acid. : 

It will be unfortunate if the term “electrolvtic,” which has 
heretofore had a more or less definite meaning, comes into gen- 
eral use with a broader meaning, requiring further statement 
to explain what is actually meant, particularly as we have 
another term which has been applied to that specific action. 
Such use not only leads to confusion among engineers, but is 
apt to deceive the public and cause it often to lay blame for 
destructive action where it docs not at all belong. 


THE WESTINGHOUSE REORGANIZATION PLAN. 


It is a cause for congratulation that at the meeting of the 


reorganization committees of the Westinghouse Electric and 
Manufacturing Company on June 23 the reports submitted by 
the various subcommittees working upon their several plans of 
It is stated by the 
attorney for the readjustment committee that the subscriptions 


rehabilitation were highly satisfactory. 


to the $6,000,000 stock offered for cash were much greater 
than had been previously estimated. Of particular significance 
just. at this time, and very gratifying to the Westinghouse 
interests, was the report of the employés’ committee. Although 
organized only a few days, the committee of employés had 
secured subscriptions to $600,000 stock at par. The subscrip- 
tions from the other committees showed large increases. ast 


Saturday it was estimated that $4,000,000 of the $6,000,000 


stock had been subscribed. l 

Since the peculiar circumstances which brought about the 
appointment of receivers for this company last October, a thor- 
oughly conscientious effort has been made to conserve the inter- 
ests both of the creditors and the stockholders. The personal 
sacrifices made by Mr. Westinghouse, the patience and good will 
exhibited by the various creditors and the loyalty of the employés 
have established a record of which all parties may well,beyproud. 
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THE FIRST SINGLE-PHASE RAILROAD 
IN ENGLAND. 


bs 
i 


(By Our Special Correspondent.) 

After so much work of this kind has 
been accomplished in America and on the 
European continent it may seem late in 
the day to attach particular significance 
to the starting of a new single-phase line 
anywhere, but it is only with great de- 
liberation that moves of any consequence 
are made in this country, and our railroad 
authorities like to see their way fairly 
clear before they plunge into costly ex- 
perimental work; especially has this been 
so in the last vear or two, when the pros- 
pects of being able to raise large sums of 
money for new capital have been far from 
bright, however promising the benefits ac- 
cruing from electrification might have 
appeared. 

The year 1908 we shall remember as 
witnessing the completion of the two ex- 
amples of single-phase alternating-cur- 
rent traction—the Midland line, of which 
some particulars follow, and the London, 
Brighton & South Coast Company's Lon- 
don bridge to Victoria section, upon 
which work is proceeding apace now. The 
early autumn is mentioned as the time 
for experimental running to commence. 
In passing we may mention here that the 
London bridge system will have Allge- 
meine lektricitats Gesellschaft) equip- 
ments—these are now being fitted to the 
rolling stock at the car builders’ works at 
Saltlev—whereas the Midland will repre- 
sent the electrical equipments supplied by 
Siemens and the British Westinghouse 
Company, respectively. 

We will now turn attention solely to 
the nearly completed line of the Midland, 
which is the route between Heysham, 
Morecambe and Lancaster. It is a re- 
constructed) steam road, comprises about 
ten miles of double track and takes its 
supply of power from the railway com- 
pany's generating station at Heysham. 
This station was originally put down to 
supply direct current for working cranes, 
lifts and so on at Hevsham Harbor, and 
there has now been added the necessary 
supplying single-phase 

Two Mond gas pro- 


machinery for 
traction current. 
ducers, three 250-horse-power, three-eyl- 
inder Westinghouse gas engines driving 
150-kilowatt, direct-current, 460-volt gen- 
erators and a battery with Westinghouse 
reversible booster, were the original in- 
stallation. To this there has been added 
a 350-horse-powar Westinghouse engine 
and generator producing a 460-volt direct 
current. The single-phase current is ob- 
tained through two Electrical Construc- 


ELECTRICAL REVIEW 


{ion Company motor-generators. The 


_ supply of single-phase alternating current - 


to the line is at 6,600 volts, twenty-five 
cycles. A new battery booster (Lanca- 
shire Company) has also been put in. 
The switchboard was designed and con- 
structed by the railway company, and the 
instruments are of Westinghouse make. 
In all there are three trains—three 
motor cars, two of which have Siemens 
equipments and one Westinghouse. The 
only reason the contracts were so placed 


was that the railway company preferred — 


the all-electric control supplied by Sie- 
mens, while the Westinghouse Company 
wished to adhere to its electro-pneu- 
inatic-control apparatus. As well as the 
motor-cars there are four especially built 
trailer cars, and one or two old bogie 
coaches will serve for conveving workmen, 
luggage, ete, between Morecambe and 
Heysham. Driving apparatus is fixed at 
each end of cars—trailers and motor-cars 
—as the trains will vary considerably in 
length, owing to the vartable traffic from 
season to season, and also as the coaches 
are liable to reversal in the way they 
head owing to the tmangular junction, 
near one apex of which Morecambe Sta- 
tion hes. 

The distance from Heysham to More- 
cambe is five miles and from Morecambe 
There will be 
practically no direct running from Hev- 
sham to Lancaster. There is also a three- 


to Lancaster four miles. 


quarter-mile extension from Lancaster 
Green Avre to Lancaster Castle. A 
twenty-minute continuous — service be- 
tween Heysham and Morecambe and a 
fifteen-minute between | Morc- 
cambe and Lancaster, using a single line 


service 


in each case, are to be run, excepting 
throughout the dav. 

The motor-cars are of the open central- 
corridor type, sixty feet long over all by 
nine feet wide, and there are three com- 
partments seating seventy-two passengers, 
In two of these compartments there are 
trap-doors for easy access to the motors, 
ete. The cars are all lighted from the 
power circuit, and the motor-cars are 
clectrically heated) from the same source. 
The trailers will be little in use in winter. 
To all cars, both hand and power brakes, 
under easy control from either end, are 
fitted. The power brake is of the vacuum 
type obtained by pumps driven from inde- 
pendent motors, and cach trailing bogie 
wheel is braked on both sides. As is usual 
in electric motor trucks, the brakes act 
only on one side of the wheels, lack of 
space making it Impossible to adopt the 


standard railway practice of two brake 


blocks per wheel. 
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Each motor-car has two brake cylin- 
ders,‘ that for thé motor bogie having 
special levers giving the cylinder greater 
purchase than usual. The trailer cars 
have only a single brake evlinder, operat- 
ing brakes on both bogies. The vacuum 
is obtained from a Gresham & Craven 
vacuum pump supplied by the Vacuum 
Brake Company through Messrs. Sic- 
mens. The pump is motor driven with 
a worm speed reduction running in an 
oil bath. A single brake pump is used 
on each motor-car. The control gear for 
the pumps is arranged to give a high speed 
and a low speed, the latter being one- 
fourth of the higher. It has been spe- 
cially arranged that it shall be practically 
impossible for a train to be moved with- 
out proper vacuum having first been ob- 
tained. The drivers brake valve is of 
special construction and is combined with 
a switch which operates the contactors 
controlling the pump. Current is fed up 
to this switch through one contact of a 
three-way plug, of which one of the re- 
maining contacts is the feed wire from 
the auxiliary transformer, and the third 
goes to the master controller; it is, there- 
fore, impossible to move the car by means 
of any of the controllers unless this plug 
is inserted, and its insertion automatically 
operates one of the pump contactors and 
starts if working at either the high or the 
low speed, most probably the former, as 
the driver's brake-valve handle is remov- 
able, but can only be removed in full- 
speed position. The use of this plug also 
insures that only one controller through- 
out the train can be used at a time. 

On each end of each motor-car is car- 
ried an electrically operated horn, the 
sound being produced by the vibration of 
a diaphragm by means of apparatus sim- 
ilar to, but of greater power and more 
substantial construction than, the ordi- 
nary trembling bell, a verv loud and clear 
note being obtained. The sound is mul- 
tiplied considerably by use of properly 
designed trumpets supplied by Boosey & 
Company, and it is stated that a very 
satisfactory sound is produced at an ex- 
penditure of far less power, and much less 
complication, than would be the case with 
a vacuum-operated horn. In fact, the 
electric horn compares well with a “horn 
operated by compressed air; the latter was 
not available on these cars. The vibrators 
are operated by a twelve-volt set of sec- 
ondary batteries, the train wire for operat- 
ing them being carried through the train 
in the ordinary train cable and through 
the Jumpers. — 

Two-anotors per scar were called for. 


both ‘carri¢d) On) One (bogie, it being con- 
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sidered a more economical and mechan- 
ical arrangement to concentrate the motor 
power and reduce the number of parts as 
much as possible, while with single-phase 
traction and voltage step control there i3 
no necessity to consider series paralleling. 
The weight of a normal train is, without 
electrical apparatus or mountings, twenty- 
five tons for the motor-car, and seventeen 
and one-half tons for each of the two 
trailers. The trailer cars are considerably 
shorter than the others and they only seat 
fifty-four passengers each. 

When the contracts were given out it 
was specified that around the speed-re- 
stricted curves a speed of twenty-five 
miles per hour would be permitted. It 
was also stipulated that the coaches, if 
the order for them were divided, should 
be made by the contractors so that their 
equipments would be capable of -being 
worked from the same master controllers. 
Considerable difficulty had to be overcome 
in order to meet this condition, but it was 
found possible to work the Siemens and 
Westinghouse equipments in conjunction. 
Two 150-horse-power motors per coach 
were specified by the railway company, 
and the two contractors supplied their 
nearest standard sizes, the Siemens motors 
being 180 horse-power nominal and the 
Westinghouse 150 horse-power. The con- 
trol gear was specified to be preferably 
all-electric multiple-unit type, but the 
Westinghouse car has becn accepted with 
its standard celectro-pneumatic control 
modified to enable it to work with the all- 
electric Sicinens car. 

The Siemens cars have two collector 
bows. It+was impossible to get their 
standard bow, which is of inverted panta- 
graph type, into the restricted space at 
disposal between the coach roof and over- 
bridges, and a type of bow has been 
adopted somewhat similar to the Conti- 


nental tramway type of bow, but having a. 


small auxiliary bow at the end controlled 
by parallel motion. This bow, though 
simpler than the standard bow, and rce- 
quiring less room, while fairly satisfac- 
tory in working, has the disadvantage that 
it requires balancing by a wind screen. 
The Westinghouse bow is of the stand- 
ard pantagraph type, a single bow only 
being used. This gocs into the available 
space fairly well. Both makers’ bows are 
purely spring controlled, so far as their 
working is concerned; the Siemens bow 
is, however, lowered by a master spring 
which can be thrown out of action by a 
vacuum cylinder. ‘The Westinghouse mas- 
ter spring is controlled, as regards raising 
and lowering, by compressed air. A small 
hand pump has been installed in each 
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_case for raising the bows when first start- 


ing them out in the morning or at similar 
times when no compressed air or vacuum 
is available. The two Sicmens bows can 
be raised or lowéred separately, and the 
vacuum for holding them up is obtained 
from the train pipe through a ball valve, 
so that when the brakes are operated the 
vacuum remains on the bows. All the 
live portions of the collector gear in each 
case are carried on porcelain insulators. 
The roofs of all the coaches have been 
covered with an earthed wire netting so as 
to throw out the station circuit-breakers 
in the event of the overhead wire coming 
down on the roof. The high-tension wir- 
ing on the Westinghouse car is carried in 
lead-covered cable, which, on the roof, is 
protected with a further metal covering. 

The train cable is carried along the 
outside of the coach alongside the sole- 
bar in a metal tube; around the bends it is 
carried in flexible metallic tubing. Messrs. 
Siemens supplied the train cable couplers 
and master controllers for the whoie of 
the motor-cars and trailers, and atso the 
pump motors and their control gear. 

The total weight of the Siemens motor- 
coaches and equipments is forty tons ten 
hundredweight and that of the Westing- 
house thirty-seven tons ten hundred- 
weight. 

The Siemens equipment consists of two 
motors, the main transformer, the auxil- 
iary transformer, preventive coil and com- 
mutating transformer, high-tension cir- 
cuit-breaker and fuse in the main trans- 
former circuit, contactors, motor fuses 
which also act as motor cutouts, and low- 
tension fuses in the circuit feeding the 


control, and also a low-tension fuse in the . 


circuit feeding the fan. There is inten- 
tionally no fuse placed in the brake-pumip 
main circuits, the cables for which are 
carried in special heavy section tubing; 
thus if anything goes wrong on the pumps 
the main high-tension fuse will be blown 
and the car will not run. The master 
controllers are of the flv-back or dead- 
man handle type, but somewhat different 
from the usual design, inasmuch as the 
release of forward pressure on the handle 
by the driver trips the whole of the con- 
tactors at once, whatever stop the driver 
may be on at the moment, and without 
his allowing the handle to return to the 
“off” position. 

The Westinghouse equipment consi-t. 
of motors, transformer and auxilia 
transformer, preventive coil, high-tension 
circuit-breaker in main circuit, fuses in 
auxiliary high-tension and low-tension cir- 
cuits, contactors, and control gear. The 
motors are ordinary straight series com- 
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pensated, without any special commutat- 
ing device other than the commutator re- 
sistance leads. The contactors are elec- 
tro-pneumatically operated, as are also the 
raising, lowering and locking gear of the 
bow, and to supply these parts a small 
compressor is installed in addition to the 
vacuum pump. On the Westinghouse car 
there is no interlocking of the high-ten- 
sion chamber with the bow; the high- 
tension chamber circuit-breaker and fuse 
are put in lock-fast cases, the keys of 
which are kept at headquarters. 

Turning now to the track and overhead 
construction work, the type of suspension 
is similar to that employed on the Ham- 
burg-Altona Railway, the chief difference 
being in the new type of suspension of the 
catenary wire, which was designed by J. 
Sayers, the telegraph engineer to the rail- 
way company. 

The line passes under a large number of 
over-bridges, mostly of the arched shape, 
and the clearance of these bridges has 
been a matter of interest. The use of a 
single bow for traveling in both directions 
necessitated the bow being symmetrical 
about the centre line of the coach, and this 
brings the bow necessarily very close te 
the structure of the bridge. In order to 
get through at all it was necessary to take 
the contact wire well out toward the 
centre of the arch low enough for. the 
other side of the bow to clear the struc- 
ture properly. The contact wire is of 
figure 8 section and is run in lengths 
of from 800 to 1,000 yards. One end 
of each length of the contact wire is fixed 
through insulators to a terminal gantry 
and the other end is attached through 
suitable pulleys, ete., to a weight equal 
to about 1,200 pounds. ‘The fixed end is 
always that at which the train enters, and 
the weighted end that at which the train 
leaves; the tendency of the bow is there- 
fore always to straighten the contact wire. 
Experimental trials showed that the total 
friction of pull-offs, ete., was such as to 
inake it necessary to use a tension of about 
1,200 pounds for 1,000 yards length, 
and with this tension the strain is fairly 
even throughout the whole length. It wae 
found that a four-foot staggered contact 
wire, i. e., two feet out of the centre, for 
a bow seven feet one inch (tip to tip). 
was too much for practical purposes for 
running at high speeds. The line is sit- 
uated in a country swept by very violent 
gales, and it is now considered that a 
stagger of two feet is a more practicable 
figure, though part of the line is actually 
run with three-foot stagger at present. 

The height of the contact wire from rail 
level varies from eighteen feet three inches 
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in the open to thirteen feet three -inehas 
under bridges. It is suspended by short 
loops, about four inches long, from a stecl 
cable called the auxiliary wire. The loops 
are fixed to the contact wire, but are mov- 
able on the auxiliary wire, which again is 
held by the main catenary cables, of which 
there are two. The main catenary span 
is thus broken up into six short spans on 
the auxiliary. The two catenary cables 
are clipped together throughout their 
length, except for about three feet on 
either side of the insulator, where they 
divide to pass through the grooves of a 
ring, these grooves being on opposite sides 
of the insulators. The catenary is there- 
fore free to move for this distance, and 
this equalizes the strains in spans due to 
unequal loading; at the same time it is 
secure in the case of the breaking of the 
wire. 

Section switches isolate the up and 
down lines, or the different branches. 
These switches are of the double-break 
air pattern and are fixed on the top of the 
poles supporting the gantrics. A similar 
switch is in use at the various stations to 
enable the station staff to earth the over- 
head wiring in case of emergency. The 
gantries are connected together by a sep- 
arate overhead steel cable, which is 
earthed every half mile, the same earth- 
plates being used for lightning arresters 
of the horn type. This earthed steel cable 
has been erected in every case between 
the contact wire and the telegraph wires 
which are open on one side of the line, 
and it is believed that its presence has 
had a great effect in reducing the electro- 
statie induction from the contact wire to 
the telegraph wires. 

The poles are mostly straight and of 
creosoted wood, but at Morecambe Sta- 
tion and at one or two other points it has 
been necessary to erect lattice steel poles 
and lattice girder gantries owing to the 
big spans. Where wooden poles are used 
the gantries are made of two angles 
brought together at the ends, but kept 
apart for the greater part of their length 
hy distance pieces one inch thick, thus 
enabling the bolts from the insulator sad- 
dles to drop in the gap, and 30 giving a 
great range of adjustment of the insu- 
lator position without any necessity for 
drilling. 

In the design of the insulators the steel 
bolts supporting them are encased with 
ebonite, a similar arrangement to that 
adopted by Messrs. Siemens on the Ham- 
burg line, with a view to getting practically 
double insulation with one insulator. In 
addition to this the Midland company pre- 


ELECTRICAL REVIEW 


iCérred ip make thesinsulator.in two- pors.. 


tions and of massive construction. 

The outer rail on each line is bonded 
throughout its length with duplicate For- 
est City type bonds placed under the fish- 
plates. At all crossings and junctions all 
rails are bonded together for greater con- 
tinuity with the wheels of the coaches, and 
these bonds and those used for cross-bond- 
ing are ordinary copper-cable bonds. Spe- 
cial care was taken in bonding the line, to 
prevent moisture from getting into the 
drilled holes or on to the bond plugs dur- 
ing the process, and in wet weather the 
work was abandoned. 

At Hevsham Harbor the rails are 
earthed in the sea hy duplicate copper 
earth plates. At Morecambe they are 
earthed at the end of the Midland Rail- 
way pier, these plates being of copper. 
but for protection they are again dropped 
into a large cast-iron caisson. At Lan- 
caster the rails are earthed to the cast- 
‘ron columns of the bridge in the bed of 
the river, where water is always flowing. 
Recording ammeters were put in these 
various earths, with a view to indicating 
the proportion of current which returns 
by these routes. 

R. M. Deeley, the locomotive superin- 
tendent of the Midland Railway Com- 
pany, and his assistant, J. Dalziel, 
planned the electrification scheme and de- 
tails, also the equipment of the generating 
W. B. Worth- 


ington, the chief engineer, designed and 


station and of the trains. 


supervised the overhead construction work. 
together with J. Sayers, telegraph ent 
neer, and Mr. Argyle. A. H. B. 
London, June 13. 
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Receiver Named for the Con- 
solidated Railway Lighting 
and Refrigerating Com- 
pany. 

Randolph C. Barrett, of Newark, N. J., 
was appointed temporary receiver in that 
city on June 22 for the Consolidated Rail- 
way Lighting and Refrigerating Company, 
a $22,000,000 corporation with an office 
at 5 Nassau street, New York city. The 
concern, which has stock outstanding of a 
total par value of $21,119,338, was formed 
in 1901 by Isaac L. Rice, president of the 
Electric Boat Company. Since that time 
Mr. Rice has been president. The vice- 
president is August G. Fromuth, of Phila- 
delphia, and the other directors are 
Adolph Lewisohn, Arthur Lehman, P. J. 
Goodhart and George W. Hoyt. 

The application for the receivership was 
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made cbefase Vice-Chancellor Howell in 
behalf of G. L. Boissevain, who holds fifty 
shares, and Charles S. Thorne, who holds 
twenty-five shares of stock. It was de- 
clared that while the company was author- 
ized to engage in the business of lighting 
railwav cars and operating electric fans 
in cars by power derived from the opera- 
tion of trains, the company has confined 
its activities to owning and holding stocks 
and securities in other companies. 

In the affidavits of Boissevain and 
Thorne it was stated that the operations 
of the company are largely, if not en- 
tirely, in the experimental stage, and that 
it has not been able to earn or pay a divi- 
dend on its capital stock. 

The Consolidated Railway Lighting and 
Refrigerating Company controls the Con- 
colidated Railway, Electric Lighting and 
Equipment Company, capital $16,000,000, 
which company manufactures and supplies 
to railway companies its “Axle Light” 
system for electric lights and fans for 
all kinds of passenger cars. Through its 
control of the Consolidated Railway, Elec- 
tric Lighting and Equipment Company 
it controls the Lindstrom Brake Company, 
whose brake is largely used throughout the 
United States. It also controls the Rail- 
way and Stationary Refrigeration Com- 
pany, capital $6,000,000, which owns a 
mechanical refrigerating device for the re- 
frigeration of cars as well as for stationary 


plants. 
—— 0ML 


New York Electrical Society. 

The New York Electrical Society held 
its annual meeting at the Hotel Astor, 
Wednesday, June 17. The following of- 
ficers were elected: 

President, Henry A. Lardner. 

Vice-presidents, W. Noble Dickinson, 
Jr.; J. C. Forsyth, S. D. Spring. 

Secretary, George H. Guy. 

Treasurer, H. A. Sinclair. 

The seeretary’s that 
eighty-four members were elected during 
the vear.. There were three deaths and 
thirty-five resignations, leaving a total 
active membership of 880 as against the 
831 of last year. 

Frederick A. Muschenheim gave 4 most 
entertaining address on “Electricity in the 
Modern Hotel,” and the evening's exer- 
cises included an inspection of the elec- 
trical and other features of the hotel, a 
collation, and a visit to the newly opened 
roof garden, 


report showed 
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Eighteenth Annual Convention Held at Toronto, p June 17-19. 


HE Canadian Electrical Association 
T held its eighteenth annual conven- 
tion in the Chemistry and Mining 
Building of the University of Toronto, in 
the city of Toronto, Ontario, on Wednes- 
day, Thursday and Friday, June 17, 18 
and 19. Fine weather continued through- 
out the entire meeting; the attendance 
was large, and at the close it was declared 
by all present to have been one of the most 
pleasurable and profitable conventions in 
the history of the association. 

The papers read were of a high order, 
and the discussion interesting and profit- 
able. 

At the opening session upward of 150 
delegates were in attendance, and they 
continued to arrive until over 200 had 
signed the register. 

The success of the convention was due 
to the energetic efforts of the president, 
R. S. Kelsch; the secretary, T. S. Young, 
and the managing committee, composed 
of R. G. Black, A. A. Dion, B. F. Reesor, 
Charles B. Hunt, J. M. Robertson, J. J. 
Wright, W. Williams, H. O. Fisk, J. W. 
Purcell and J. G. Glassco. All of these 
gentlemen did their utmost during the 
sessions to interest and entertain the mem- 
bers and visiting friends. The business 
sessions were interspersed with entertain- 
ment of various kinds. 

At the opening session Alderman Gra- 
ham extended the city’s welcome. <A 
hearty welcome was also extended on be- 
half of the University of Toronto by Dr. 
Falconer, the president, and Professor 
Galbraith. President Falconer expressed 
the hope and wish that the relations be- 
tween the university and the association 
might in the future become very much 
closer than in the past. Dr. Galbraith 
stated that when the university had been 
asked to place the Chemistry and Mining 
Building at the disposal of the associa- 
tion it had been only too glad to comply. 
He thought the more the university could 
do to come into contact with the men who 
were doing the actual work of the profes- 
sion the better for its own educational 
work; and he was extremely sorry that 
these meetings could not be held while the 
students were present so that they might 
get the benefit of the experience of prac- 
tical men. 

The president in his annual address re- 
ferred to the fact that the association had 
been formed in September, 1891, with a 
total membership of twenty; it had grown 


until the membership now numbered al- 
most 400, which was exceedingly gratify- 
ing. The present programme indicated 
with what rapid strides the association 
was growing, especially during the last 
two years, under the secretary, Mr. Young. 
The financial panic within the last year 
or so had caused the members of the asso- 
ciation to pass through a very severe 
strain, but from a recent trip throughout 
the Dominion of Canada, covering some 
four thousand miles, and visiting many 
business places, he felt assured that a re- 
action was setting in and that good times 
were again coming. He relented espe- 
cially to the fact that a comparison of the 
steam railways with electric railways 
showed that electric railways had stood the 
test better than the steam roads. 

With reference to the fear that the in- 
troduction of the new tungsten lamp 
would displace the old forms, and conse- 
quently decrease the revenue derived by 
lighting companies, he stated that the con- 
sumption of incandescent lamps had 
reached the enormous figure of over 85,- 
000,000 lamps per annum on the Ameri- 
can continent; and he thought the tung- 
sten lamp, to both the lighting stations 
and consumers, would be a distinct benefit, 
owing to the high efficiency of this lamp 
and its increased sale. He called special 
attention to a resolution adopted by the 
National Electric Light Association at its 
last annual meeting to insert a clause in 
the National Code making mandatory the 
grounding of alternating-current second- 
aries up to and including 150 volts and 
making prohibitory the grounding of such 
secondaries carrying an excess of 159 
volts. He thought this resolution would 
be of considerable moment to the Cana- 
dian association in that it would have a 
great effect upon the rules of the Fire 
Underwriters. 

The secretary, T. S. Young, in his re- 
port stated that 120 new members had 
joined the association during the year. 
Special efforts had been made during the 
past twelve months to interest a larger 
number of private lighting and power 
companies in the association, with the re- 
sult that while a year ago seventy private 
companies were represented by individual 
membership, to-day the number stood at 
ninety-two. A committce had been ap- 
pointed to memorialize the Dominion 
Government for a reduction in the fees 


charged for inspection of electric light 
meters, with the result that an order-in- 
council was passed on March 14, 1908, 
abolishing registration fees which had ef- 
fected a saving of some $6,000 to the com- 
panies interested. The question of a re- 
duction of the fees for the testing of 
meters was left in abeyance. 

Among the questions which he thought 
might be discussed at the convention was 
the duty on carbons. So far as he knew 
no carbons had been manufactured in 
Canada for a number of years, and it 
would seem that the present excessive duty 
of thirty-five per cent should be abolished 
or greatly reduced. According to the re- 
port of the Department of Trade and 
Commerce electric light carbons to the 
value of $30,566 were imported into Can- 
ada during the nine months ended March 
31, 1907, or approximately $40,000 a 
year, This represents a duty of $14,000, 
which is an unjust burden on the lighting 
companies. 

During the sessions on Wednesday the 
following papers were read: “Power Rates 
and Factors Which Influence Them,” by 
W. N. Ryerson; “How to Increase the 
Station Load,” accompanied by lantern 
slides, by George Williams; “Lost and Un- 
accounted-for Current,” by C. R. McKay, 
and “Various Electrical Power Plants by 
European Designers,” by C. H. Mitchell, 
the last-mentioned paper being illustrated 
by about ninety slides, showing various 
hydroelectric plants visited by the writer 
of the paper during a trip through 
France, Italy, Switzerland and the Aus- 
trian Tyrol. 

The paper on “Power Rates and Factors 
Which Influence Them”. dealt with the 
various methods in vogue of charging for 
power, namely, the sliding scale, the meter 
rate, the flat rate, and second-class power. 
The writer favored the sliding-scale con- 
tract, especially where power was derived 
from waterfalls, on the ground that it of- 
fered greater inducements to raising the 
load-factor. 

George Williams, in connection with his 
paper on “Methods of Increasing the Sta- 
tion Load,” showed a large number of 
slides illustrating illuminated-sign light- 
ing, decorative lighting and outline light- 
ing. He took occasion to state that the 
community which retards the growth of 
its central station retards its own, for the 
development of the electrical service in 
any city is concedéd tobe a,prime-factor 
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to the city’s development. Now that the 
company is right internally and has the 
ambition to progress it can popularize its 
service and make everybody want to use 
electricity wherever it can be applied; it 
can turn all the industrial wheels; it can 
illuminate every inhabited house that can 
afford any other form of artificial illumi- 
nation; it can turn every business street 
into a nightly exposition and change a 
dismal, unattractive town into a brilliant, 
progressive one. In short, it can make 
the central station company the greatest 
medium of usefulness in the community. 

In that portion of C. R. McKay’s paper 
on “Lost and Unaccounted-for Current” 
referring to the theft of current, Mr. 
McKay stated that many states had: passed 
legislation making this offense a crime 
punishable by fine or imprisonment, or 
both, but the prosecution of such cases was 
a difficult and expensive matter and fre- 
quently involved such sacrifices of power- 
ful interests as to render questionable a 
general policy of prosecution. Probably, 
on the whole, it was preferable to use 
other means of preventing or stopping 
such offenses, at the same time using the 
utmost vigilance in their detection, 

“Modern Street Lighting,” by A. F. 
Fleming; “Electric Plant Earnings Per 
Capita,” by W. A. Bucke; “Regulation of 
Electric Currents or Circuits,” by W. G. 
Chace; “Electrical Franchises, Their 
Legal Status and Basis of Valuation,” by 
James Bicknell, and “Contracts,” by 
Robert McKay, constituted the papers 
read on Thursday. 

In the paper by Mr. Bicknell, one of the 
leading members of the Toronto bar, on 
“Electrical Franchises,” he stated that 
franchises might be granted by the Fed- 
eral, Parliament to railway, telegraph, 
long-distance telephone and similar com- 
panies, as well as all companies declared 
by Parliament to be for the general ad- 
vantage of Canada or any two or more 
provinces; that provincial legislatures 
might grant franchises to all companies of 
a local or private nature; and that munic- 
ipal corporations might grant franchises 
with the restriction that in the case of a 
Dominion company they must first obtain 
the approval of the government, 

He stated that monopolies were not fa- 
vored by the law, and that the granting 
of monopolies by municipal corporations 
was forbidden, except to telephone com- 
panies for five-vear periods, No munici- 
pality has the right to confer upon any 
electrical company the right to string its 
wires over private lands. He also stated 
that a franchise might be altered by Par- 


ELECTRICAL REVIEW 


liament or by the legislature, but that 


neither of these bodies need’ grant dom- ` 


pensation, but that the British Constitu- 
tion was such that no injustice would 
knowingly be done. 

Mr, McKay’s paper dealt with the laws 
of Ontario us applied to contracts. Both 
of the above-mentioned gentlemen an- 
swered many questions which were put to 
them by those present. 

On Friday W. L. Macfarlane read a 
paper on the “Grounding of Transformer 
Secondaries,” which brought out consider- 
able discussion; H. S. Strickland pre- 
sented a paper on “The National Electric 
Code”; and “The Oscillograph,” illus- 
trated with slides and instruments, was 
the subject of a very interesting demon- 
stration by H. W. Price, consulting engi- 
neer, of Toronto. S 

The election of officers, which took 
place on Thursday afternoon, resulted as 
follows: 


President—W. N. Ryerson, general 
superintendent Ontario Power Company, 
Niagara Falls, Ontario. 

First vice-president—R. M. Wilson, 
general superintendent Montreal Light, 
Heat and Power Company, Montreal. 

Second vice-president—P. S. Coate, 
Chatham Gas Company. Chatham, On- 
tario. 

Secretary-treasurer—T. S. Young, To- 
ronto. 

Managing Committee—R. G. Black, 
Toronto; A. A. Dion, Ottawa; B. F. 
Reesor, Lindsay; Charles B. Hunt, Lon- 
don; J. J. Wright, Toronto; W. Williams, 
Sarnia; H. O. Fisk, Peterboro; J. W. Pur- 
cell, Walkerville; W. A. Pearson, Niagara 
Falls. and R. S. Kelsch, Montreal. 

The question of deciding on a place for 
the holding of the next annual convention 
was left to the managing committee. 

At the close of the business sessions an 
association luncheon was provided, which 
was followed by an illustrated lecture by 
R. J. Clark on “Large Power Plants of 
America.” In the afternoon of Friday a 
baseball match was played at the Maple 
Leaf Park, Hanlon’s Point, between the 
manufacturers and operating companies. 

The social features provided were an 
afternoon tea for the ladies at the Royal 
Canadian Yacht Club, a drive around the 
city, a trip to Scarboro Beach Park by 
special cars, a moonlight excursion on 
Lake Ontario and a demonstration of elec- 
trometallurgical apparatus by Saul Dush- 
man, Those wearing the association 
badge were permitted at any time to visit 
the power plants and distributing stations 
in the city. They were also given free 


Vol. 52—No. 26 


transportation by the Toronto Railway 
Company, and a specia} tyephone service 
was provided at the convention building 
bv the Bell Telephone Company. 

A letter was received from Thomas A. 
Edison regretting his inability to be pres- 
ent at the convention, owing to his ab- 
sence from home. 

An interesting collection of exhibits 
was displayed by the Canadian General 
Electric Company, of Toronto and Peter- 
boro; the Gas and Electric Power Com- 
pany, of Toronto; the Canadian Westing- 
house Company, of Hamilton; the Joyner- 
Greene Company; J. F. B. Vandeleur, of 
Toronto; the Canadian Fairbanks-Morse 


Company; the Electrical Specialties, Lim- > 


ited; the Philip Carey Manufacturing 
Company, and the Oneida Community, of 
Niagara Falls. 

—__-@-—_— 


American Institute of Elec- 
trical Engineers’ Land 
and Builiding Fund. 

The board of directors of the American 
Institute of Electrical Engineers has in- 
structed the Building Fund Committee to 
discontinue its offices and all its expenses 
for office rent and office help, and to use 
the office force of the Institute to make 
the necessary collections of outstanding 
obligations. Under these circumstances 
the work of this committee comes to an 
end. 

No greater cause for congratulation has 
existed in the history of the Institute than 
the work done by this committee under 
the direction of T. C. Martin, chairman. 
The committee has raised close upon 
$171,000. In commenting upon the work 
of the committee, Mr. Martin, as chair- 
man, has commended the work of George 
H. Guy, who, at a small cost, has done for 
the committee an immense amount of 
work involving constant circularization of 
all the membership and correspondence 
with over 1,500 subscribers, nearly all of 
whom are paying their subscriptions by 
instalment. The example set by the In- 
stitute has had a notable effect upon the 
other societies, so that the work of the 
committee can hardly be,measured by its 
direct results alone, 
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Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
July 28 for the following electrical ma- 
terial: Miscellaneous electrical supplies 
and 2.600 incandescent lamps for de- 
livery ať Puget Sound, Wash. 
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MASTER CAR BUILDERS’ 
ASSOCIATION. l 


FORTY-SECOND ANNUAL CONVENTION, HELD 
AT ATLANTIC CITY, N. J., JUNE 17, 
18, 19 AND 20. 


The first session of the fortv-second 
annual convention of the Master Car 
Builders’ Association was called to order 
on Young’s Pier, Atlantic City, N. J., 
Wednesday morning, June 17, at 9.50 
o'clock, by the president, George N. Dow, 
of the Lake Shore & Michigan Southern 
Railway. The Rev. Newton D. Cadwell, 
pastor of the Olivet Presbyterian Church, 
offered prayer, and the Hon. Franklin P. 
Stoy, mayor of Atlantic City, welcomed 
the convention in a brief address. On 
behalf of the association the reply was 
made by Eugene Chamberlin, of the New 
York Central lines, 

President Dow delivered his annual 
address, calling particular attention to 
the objects of the association in procuring 
uniformity in car construction and cco- 
nomical results in the interchange of 
traffic between the railroads of the coun- 
try. He pointed out the necessity for co- 
operation and co-ordination of the work 
of the various railway associations and 
commented upon the proposed changes in 
the organization of the American Railway 
Association, l 

The report of the secretary, Joseph W. 
Taylor, showed that in June, 1907, the 
active membership was 377, and in June 
1908. 424. The total membership is as. 
follows: active, 424; representative, 275; 
associate, 13; life, 14; total, 726. The 
number of cars represented in the asso- 
cation, compared with last year, was 
stated to be as follows: June, 1907, 
2,254,397; June, 1908, 2,283,330; in- 
crease, 28,933. The report showed rce- 
ceipts and expenditures for the ycar of 
$14,091.67. Twenty-nine railroads and 
private car lines have signified their de- 
sire to become subscribers to the rules of 
interchange governing freight cars. Five 


railroads have also advised their accept- - 


ance of the code of rules governing the 
interchange of passenger equipment. 

The report of the treasurer showed that 
there was a balance on hand of $6,956. 

On motion, the action of the executive 
committee fixing the dues for 1909 at $4 
per vote was approved. 

| Professor W. F. M. Goss, of the Univer- 
Sity of Ilinois, addressed the session on 
the matter of the Master Car Builders’ 
laboratory at Purdue University. Pro- 
fessor Goss has recently relinquished his 
Post in that institution, and he intro- 
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quced Professor: Charles H. Benjamin, | 


who has sueceeded him, 

E. A. Mosely, secretary of the Inter- 
state Commerce Commission, delivered an 
address in which he called attention to 
the present tendency and necessities of 
legislation with regard to railroad cor- 
porations, 

The report on “Revision of Standards 
and Recommended Practice,” exclusive of 
“Protection to Train Men,” was presented 
by C. A. Seley, chairman. 

The report on “Brake Shoe Tests” was 
read by Dr. Goss, followed by the pres- 
entation of the report on “Tests of Master 
Car Builders’ Couplers,” by T. H. Curtis, 
chairman. 

THURSDAY MORNING SESSION, 

The Thursday morning session was 
called to order at 9 o’clock and the con- 
vention proceeded to the discussion of the 
report of the committee on “Tests of Mas- 
ter Car Builders’ Couplers.” 

The report of the “Arbitration Com- 
mittee” was presented by J. J. Hennessey. 
A motion to accept the decisions of the 
“Arbitration Committee” was carried. 
The report of the committee was ac- 
cepted, and its recommendations referred 
to a letter ballot. | 

The report of the standing committce 
on “Revision of Rules for Loading Long 
Material” was presented, and, on motion, 
the recommendations of the committee 
were referred to a letter ballot. 

The report of the committee on “Cast- 
Tron Wheels” was presented and the sub- 
ject was recommitted to the committee. 

The report of the committee on “Jour- 
nal Box and Pedestal for Passenger Cars 
with Journal Five by Nine and Five and 
One-half by Ten Inches” was presented 
and referred to a letter ballot. 

The report on “Marking of Freight 
Equipment Cars” was presented and re- 
ferred to a letter ballot. 

The report of the committee on “Air- 
Brake Hose Specifications’ was received 
and the committee continued. 

The report of the cominittee on “Au- 
tomatic Connectors” was presented and 


the committee continued with instructions 


to investigate further. 

The report of the committee on “Lat- 
eral Bracing of Steel Freight Cars” was 
presented and the committee continued to 
investigate the service conditions relative 
to stecl under-frame and all-steel cars to 
see if it can not find some general speci- 
fication for the application of the lateral 
brace, especially between the body bolster 
and the end sills. 
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The report of the committee on “Side 
Bearings and Centre Plates for Freight 
and Passenger Cars” was presented. No 
action was taken on the recommendations. 
The committee was continued and in- 
structed to conduct both laboratory and 
service tests of anti-friction centre plates 
and side bearings. , 

The report on “Steel Passenger Cars” 
was presented, but the lateness of the hour 
prevented discussion at this session, 


The committee on nomination reported 


the following ticket: 
President—R, F. McKenna. 
First vice-president—F. H. Clark. 
Second vice-president—T. H. Curtis. 
Third vice-president—LeGrand Parish. 
Executive Committee—J. E. Muhlfeld, 
C. E. Fuller, H. D. Taylor, J. F. Walsh, 
C. A. Schroyer. 
FRIDAY MORNING SESSION. 


The Friday morning session was called 
to order at 9 o'clock. The secretary an- 
nounced that at the meeting of the execu- 
tive committee on Thursday Dr. Charles 
H. Benjamin, dean of the School of En- 
gineering of Purdue University, had been 
proposed for associate membership. The 
executive committee approved of this and 
gave notice that at the convention next 
ycar a vote would be taken on the pro- 


posal of Professor Benjamin for member- 


ship. The executive committee had ap- 
proved the applications for life member- 
ship by W. H. Thomas and C. H. Cory, 
who joined the association in 1888. 

The secretary presented the report of 
the auditing committee, which certified 
that the books of the secretary and treas- 
urer had been examined and found cor- 
rect. 

It was announced that the executive 
committee had decided to fix the date 
when the rule concerning air-brake hose 
should go into effect as of June 1, 1909. 

The report on “Heating and Ventilat- 
ing of Passenger Cars” was presented by 
S. G. Thompson, chairman of the commit- 
tee. This report was received and the 
thanks of the association extended to the 
committee for its work. 

The report of the committee on “Pro- 
tective Coatings for Steel Cars” was pre- 
sented by J. E. Carson, chairman. The 
report was received and the committee 
continued. 

The committce on “Location of Ends of 
Running Boards” presented a brief prog- 
ress report. 

The report of the special committee on 
“Standards for the Protection of Train 
Men” was presentedebyL@. "A. Seley, chair- 
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man, and, with slight amendments, the 
report was accepted. 

On motion, the executive committee was 
directed to appoint a standing committee 
on “Standards for the Protection of Train 
Men.” 

The report of the committee on “Box- 
Car Doors and Fixtures” was received. 

The report of the committee on “Tank 
Cars” was presented by A. W. Gibbs, 
chairman, This report was received and 
the recommendations referred to a letter 
ballot, and the committee continued, 

The report of the committee on “Sub- 
" jects” and the report of the committee on 
“Resolutions” were received. 

The convention proceeded to topical dis- 
cussions, 

On motion, the secretary was directed 
to cast the ballot of the association for the 
ticket reported by the committee on nomi- 
nations. 

President-elect McKenna was escorted 
to the chair and made a brief address to 
the convention. 

After remarks by R. T. Walbank, presi- 
dent of the Railway Supply Manufac- 
turers’ Association, and several others, the 
convention was adjourned. 


AMONG THE EXHIBITORS. 

The exhibit of the Railway Supply 
Manufacturers’ Association utilized all 
the available space on the million-dollar 
pier. The excellent arrangements of the 
committee in charge of the exhibits indi- 
cate the complete satisfaction with which 
the association views this departure in ar- 
ranging for the exhibits. The large 
amount of room available made it possible 
to so arrange the exhibits that every piece 
of apparatus was easily visible without 
spending a great amount of time at each 
exhibit. Among those exhibiting appa- 
ratus of particular interest to electrical 
men were the following: | 

The Adam & Westlake Company, 
Chicago, ll., exhibiting the Adlake-New- 
bold electric car-lighting system and other 
specialties. 

The American Blower Company, De- 
troit, Mich., showed its new multi-vane 
dynamic blower and motor-driven exhaust 
fans. 

The American Brake Shoe and Foundry 
Company, Mahwah, N. J., exhibited steel- 
back brake-shoes for heavy railway service. 

The Bliss Electric Car Lighting Com- 
pany, Milwaukee, Wis., exhibited its axle- 
driven individual car-lighting equipments, 
train-line couplers and other apparatus. 

The Chicago Pneumatic Tool Company, 
Chicago, IN., showed a complete line of 
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alternating and direct-current ‘electric 


drills, grinders, blowers and hoists, and a 


complete line of vacuum cleaners for 
residences, hotels, cars, etc. i 

The Consolidated Car Heating Com- 
pany, New York city, exhibited all kinds 
of heating apparatus for railroad cars. 

The Consolidated Railway, Electric 
Lighting and Equipment Company, New 
York city, exhibited its system of lighting 
steain railway cars by electricity, and the 
Consolidated “Axle Light” system. 

The Dearborn Drug and Chemical 
Works, Chicago, IIL, showed samples of 
boiler tubes and photographs demonstrat- 
ing the pitting and corrosive action of 
strong alkali waters and waters containing 
free acid, and the heavy scale formation 
resulting from waters containing sulphates 
and carbonates of lime. 

The Joseph Dixon Crucible Company, 
Jersey City, N. J., exhibited crucibles of 
all kinds, graphites, lubricants, pencils, 
motor greases, etc. 

The Electric Storage Battery Company, 
Philadelphia, Pa., exhibited several types 
of Chloride Accumulator and Tudor Ac- 
cumulator car-lighting cells. A line of 
Exide vehicle cells was also shown. 

The General Compressed Air and 
Vacuum Machinery Company, St. Louis, 
Mo., showed a pneumatic railroad car- 
cleaning truck with tool box and auto- 
matic control valve, a complete set of reno- 
vators and cleaning tools, and a set of 
special fittings, all in actual operation. 

The General Electric Company, Sche- 
nectady, N. Y., showed an extensive line 
of railway motors, locomotive headlight 


sets, train lamps, switch panels for car 
lighting, and machine tool applications. 

The Gold Car Heating and Lighting 
Company, New York city, exhibited its 
railway-car heating and lighting appa- 
ratus. 

The H. W. Johns-Manville Company, 
New York city, exhibited its asbestos and 
magnesia railroad supplies. 

The Sprague Electric Company, New 
York city, exhibited its interlocking steel- 
armored air-brake and signal hose; also 
steel-armored cable and flexible steel con- 
duit for interior and exterior electrical 
wiring, outlets and switch boxes, and con- 
duit fittings. 

The Standard Paint Company, New 
York city, exhibited its “Ruberoid” roof- 
ing, insulating papers, wood-preservative 
paints and insulating varnishes. 

The Triumph Electrice Company, Cin- 
cinnati, Ohio, exhibited a fine line of 
motors and generators. 

The Westinghouse Air Brake Company 
entertained its guests in a handsomely ap- 
pointed reception room. 

The Willard Storage Battery Company 
Cleveland, Ohio, exhibited storage bat- 
teries for train lighting and signal work. 
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The Wilmarth & Morman Company, 
Grand Rapids, Mich., exhibited a number 
of motor-driven machine tools. 

The Yale & Towne Manufacturing 
Company, New York city, exhibited its 
electric triplex hoists, overhead trolleys, 
chain blocks, door checks, padlocks and 
station hardware. 


— ee 


FINANCIAL REPORTS OF ELECTRICAL 
COMPANIES. — 


FRENCH WESTINGHOUSE COMPANY. 

At the annual meeting of the stock- 
holders of the Société Anonyme Westing- 
house, held in Paris, France, on May 29, 
the following balance sheet as of Decem- 
ber 31, 1907, was submitted. On July 29, 
1907, the shareholders voted to reduce the 
capital stock from 25,000,000 francs to 
15,000,000 francs. The December 31, 
1906, balance sheet as registered, less 
amounts extinguished, is shown herew?th 
for comparison: 


ASSETS. | 
1907. 1906 
Francs Francs 
Cash........ ERE EEE E TA 30,000 96,000 
BECUFIT.CS 0. cc ec ce cece eee esesreeo 2,142,220 880, 
Accounts receivable ..........+¢: -.. 9,014.218 8,850,400 
Bilis receivable....... sagen Sets 681 M, 
Bankers......s.ssescesseccesesosoeoo 467.199 n ierta 
Advances on purchases, etc....... 1,159,578 454,836 
Material on consignment ......-.-- 684,611 817,114 
8 7i Ae teri 1 der con 
tock and ma al under - 
ao uap E Io E EEA ioe Baon 4,077,385 
POIGUre 2.2... cece ce eeccecereeecs : 
Tools, dies and putteras ........--- 8,686,907 507.143 
E E 490,469 86,000 
Buildings.......ccccceececcescecves 8,110, 194 722,972 
Ž At Freinwi’ á i á 
tock and material under con- 
StrUCUOD ..ssssesosescessesesseset 2,197,649 1,848,084 
Furniture E E 2,085 
Tools. dies and patterns .......... 642.849 507.148 
Land .esesososeosoosasosorsteposeosto 8u. 00 86,000 
Buildings. ... ccccccceccccecnsceeres 788,006 972 
At Puteaux: 
Stock, supplies and furniture ..... see 168,848 
At Paris and agencies: 
Office furnituUre.......sesesssesreee 18,344 1 
At Moulineaux : 
Supplies and material ........ see 186,571 180.26 
Patent rights, privi.eges, etc.....- 4,000,000 4,000,000 
TORE ....s.ssssesoessoeesesess ers. 382,813,769 22,128,878 
LIABILITIES 
Francs. Francs. 
Share capital..........ceeeeeeeeee es 15,000,000 15,000,000 
Debentures...c.cccccsccnccscsccces: 10,000,000 wane es 
Due to bankers sea Patek Sa area sen 1,028,085 
ortgauge lOADB. —s nc cere rene eee 10910 = .s-s-, 
Recounts PAYNDIC.......... eee eeee 2.511.649 2,497,316 
Advance pay on orders ........--:. 1,165,685 1,001,601 
Bills payable. ........c..eeeereeeees 1,124,207 1,339,136 
Provision for Puteaux contract... ..---- 510,000 
Reserve ...... ccc cece cece cece ee neees 438,278 400,000 
Accounts of provisions and orders. ...... 247,586 
Profit and loss.........ssecccesceece WIB sss. 
Total EEEE E AE 82,813,760 22,193,878 


The report of the directors indicates 
great improvement in the business for the 


_year ended December 31 last as compared 


with the previous year. Among orders 
recently received is one for 1,000,000 
francs just placed with the French West- 
inghouse Company by one of the under- 
ground railways of Paris. The French 
company is now conducting the air-brake 
and electrical business in France, Bel- 
gium, Spain, Portugal and Italy, and has 
also developed the Leblanc condenser busi- 
ness to a point which indicates that it will 
become one of the most important an 

profitable branches ofthe company’s busi- 
ness. 
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European Practice 


of the equipment of a modern 
theatre are sufficiently important, 
so much is now demanded in the way of 
safeguards to life and property and the 


i design and engineering features 


in the Electric Equipment of Theatres. 


By Frank Koester. 


Contrary to recent American practice, 
the glaring effect of exterior illumination 
is Jacking on European theatres, while the 
wsthetic features of the architectural de- 
sign are much more carefully considered. 


THE MUNICIPAL THEATRE AT NUREMBERG. 


reproduction of realistic effects on the 
stage, by a proper control of the electric 
current, that they are worthy of the very 


The Municipal Theatre, Nuremberg, an 
illustration of which is shown herewith, 
is an example of this. 


Fic. 1.—Bus-BAR ARRANGEMENT AT A BERLIN THEATRE. 


careful study of the designing engineer. 
The applications of electricity in several country, most of the theatres draw their 
foreign theatre equipments will be dealt power from the public service central sta- 


with in the following. tion. In most cases where an isolated 


1023 


plant is installed, however, a storage bat- 
tery is also put in, so that at times of 
light load the generators may be run to 
charge the battery which carries the plant 
over the peak loads. When power is drawn 
from the central station two service con- 
nections are made, one in the regular 
manner to the common feeder and one 
direct from the central station, with 
switches so arranged that in case of emer- 
gency the entire load may be supplied 
from either feeder. 

Where alternating current is supplied 
to the motors it is customary to install a 
motor-generator set with a storage battery 
for the lights, while two separate storage 
batteries are installed on opposite side~ 
of the theatre for exit lights. Fig. 1 
shows the bus-bar connections of a Berlin 
theatre, while Fig. 2 shows two motor- 
generator sets in the substation of the 
above-mentioned Nuremberg theatre. 
These two sets each consists of a fifty-horse- 
power, 2,000-volt, fifty-cycle synchronous 
motor, direct-connected to two fifteen- 
kilowatt, 115-volt, direct-current Siemens- 
Schuckert generators. These two gener- 
ators are connected in series to give a 
three-wire direct-current distribution and 
arranged so that they may be supplied 
from either of the two above-mentioned 
service connections. 

The theatres are usually supplied with a 
main switchboard to control the entire 


Similar to the common practice in this 


Fie. 2.—SussTATION, MUNICIPAL THEATRE AT NUREMBERG. 


service, a main stage board, a separate 
house-lighting board and one main power 
board. Besides this there are numerous 
smaller centres of distribution. The de- 
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Fig. 3.—ELECTRICAL PIPING. 
Movina STAGE 


Fic. 4.—DISTRIBUTION CENTRE AND SPECIAL ELBOWS. 
SETTING. 
LUETTICH. 


Fia. 5.—SIGNAL APPARATUS. Fic. 6.— APPARATUS FOR 
Fic. 7.—Wirtna BENEATH STAGE. Fic. 8.— ARRANGEMENT OF DIMMERS AND Main StaGE BOARD AT 
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Fig. 9.—Mozart Haus, at NoLLENDORF THEATRE, LIGHTED WITH ARC AND INCANDESCENT LAMPS. 
THEATRE, CHEMNITZ, LIGHTED WITH INCANDESCENT LAMPS. 


Fia. 11.—Main STA 
WITH INCANDESCENT Lamps. Fic. 12.—REsTAURANT OF THE NOLLENDORF THEATR 


Fía. 10,—AUDITORIUM OF THE CENTRAL 
IRWAY) OPERA, House, FRANEFORT-ON-Main, LIGHTED 
E, BERLIN. 
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tails of the wiring system are very similar 
to those employed in this country, 1. e., 
all wiring is done in steel conduit. A 
novel feature of the pipe is that it is split 
longitudinally, the couplings being split 
in the same manner and simply pressed on 


p 
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The four-light borders have these same 
colors and in addition yellow. These 
borders are wired up with a separate sup- 
ply feeder for each color with a common 
return. The colors are divided up into 
various groups, such as foot and border 


Fig. 18 —ARRANGEMENT OF STRIP AND BORDER Liaut, MUNICIPAL THEATRE, NUREMBERG. 


the ends of the pipe, acting like a spring 
clamp and not requiring any threading. 
This method is known as the Peschel sys- 
tem and is largely used by the Siemens- 
Schuckert Company in many of the fore- 
most theatres in Europe. 

The elbows for this pipe are made 
either with a long sweep, as shown in 
Fig. 3, or where appearance is given 
greater consideration a square box with 
removable covers, as shown in Fig. 4, is 
used. This latter method allows of plac- 
ing the pipes a little closer together, an 
also facilitates the drawing in of the 
wires, 

A typical design of ceiling fixture light- 
ing is shown in Fig. 10, using incandes- 
cent lamps and representing the Central 
Theatre of Chemnitz, while Fig. 9 shows 
the ceiling lighting of Mozart Hall, Nol- 
lendorf, Berlin, where a very novel ar- 
rangement of combined are lamp and in- 
candescent cluster is used. In recent 
years the use of the tantalum lamp has be- 
come very prevalent on 100 to 120-volt 
systems. In all of the accompanying pho- 
tographs it will be noticed that the lamps, 
the form of cluster or chandelier, ete., and 
their locations have been carefully chosen 
o as to harmonize with the interior deco- 
rations of the building. 

Of course, the stage equipment con- 
stitutes the larger part of the electrical 
apparatus in a theatre. The stages are 
usually equipped with three or four color 
sets of lights. In the three-color borders 
the lamps are white, red and bluish green, 


lights, special strips, ete. Each of these 
groups has a separate dimmer for each 
color. 

These dimmers are installed in tiers 
directly on the proscenium wall, as shown 


Fie. 14.—DETAIL, BANK oF DIMMERS. 


in Fig. 14, or in a well-ventilated room 
directly below the stage. As will be seen 
in Fig. 8, representing a part of the stage 
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at Luettich, the dimmer resistances are 
placed in rows over each other as com- 
pactly as possible and connected to the 
operating hand wheels by means of cords. 
These hand wheels are counterbalanced 
by weights in order to hold the dial at the 
desired location. These wheels are in- 
stalled in rows and so arranged with mas- 
ter wheels that the groups may be con- 
trolled in sections or all of a single row 
operated by one wheel. The stage switch- 
board proper is located within easy reach 
of these dimmer-controlling wheels, so 
that the operator may easily open any cir» 
cuits at will. Where very fine work is 
required these control wheels are some- 
times provided with indicators. 

From the above-mentioned stage switch- 
board the entire illumination of the stage 
is controlled, including the various stage 
searchlights and effect lamps. Of course, 
none of the are lamps are placed on re- 
sistance. A method of installing and dis- 
tributing strip lights and border lights 1s 
shown in Fig. 13, representing the new 
municipal theatre in Nuremberg. For 
securing lightning effects small are lamps 
are hung high up in the wings and con- 
trolled - by automatic make-and-break 
switches. The effect of distant lightning 
is secured by dimming the lamps. 

To give an idea of the number of lamps 
used in a theatre the following figures ar 
submitted, in regard to the opera house at 
Frankfort-on-Main. On the stage alone 
are installed 2,872 incandescent lamps, 
all being twenty-five candle-power ex- 
cept 386, which are of thirty-two can- 
dle-power. To these must be added 106 
lightning are lamps and twelve search- 
light and effect: lamps of twenty amperes 
each. 'To contro] these incandescent lamps 
there are eighty-four dimmers installed. 
The lamps installed in the auditorium 
staircases, eorridors, sinoking-rooms, ete., 
foot up to a total of 2,938, giving a total 
of 5,810 incandescent lamps. 

The consumption of power for various 
purposes other than lighting is also mani- 
fold. The advantages of motor-operated 
apparatus on the stage is apparent on ac- 
count of the ease and simplicity of control. 
All the theatres are provided with iron 
curtains made up of angle-iron frames 
and corrugated iron. ‘They are operated 
by motors of from two to four horse- 
power, while for turning the entire stage 
motors are also installed. For elevating 
and lowering the whole stage motors of 
from eight to twelve horse-power are in- 
stalled. Sometimes these motors act di- 
rectly, while in some cases they merely 
operate a hydraulic system. _Motors_are 
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also installed for lifting objects or players 
through trap-doors. Fig. 5 shows a typ- 
ical signal board; Fig. 6 the apparatus 
for moving the stage setting, and Fig. 7 
the wiring system beneath the stage. 

Thunder, rain, wind, etc., effects are 
secured by motor-driven apparatus. Scene 
shifting: is also accomplished in the same 
manner. 

In connection with any good-sized the- 
atre there are carpenter and repair shops 
in which the machinery is all electrically 
driven. All the ventilating apparatus is 
also electrically operated. This, of course, 
requires only a few motors, as the air 1s 
either cooled and moistened or heated, all 
according to the season, and blown around 
through the building by large fans and a 
system of small ducts. Small electric 
heating apparatus is much used in the 
dressing reoms for curling irons, heating 
water, colors, ete. The signal system, of 
course, is also entirely clectrieally oper- 
ated. This applies equally to the players 
as well as to the audience. This also ap- 
plies to fire signals, ete. 

Another novel feature of the electrical 
equipment is the loud-speaking telephone 
used for the orchestra, dressing rooms, ete. 
o-— — 

The “Metalik” Incandescent 
Lamp. 

A new metallic-filament incandescent 
lamp has been brought out in England by 
G. M. Boddy & Company, of Newington 
Works, Liverpool, under the trade name 
“Metalik,” which is briefly described in 
Electrical Engineering (London), May 
28, The efliciency of the lamp is said to 
be about one and one-quarter watts per 
candle-power. Lamps are made for 
twenty-five candles at fifty volts, thirty- 
two and fifty candles at seventy-five to 
130 volts, and in larger sizes for higher 
potentials. A twenty-four-volt, ten-can- 
dle-power tamp is being brought out 
for train lighting. These lamps have 
their filaments anchored in such a manner 
that it is possible to use them in any posi- 
tion. The filaments are said to be manu- 
factured under a special chemical process 
of which no particulars are given, but it 
is stated that the product is tougher than 


other metallic filaments. Recently it has 
been found possible to make the filaments 
shorter and more rigid, enabling the bulb 
to he reduced in size, so that now a thirty- 
two-candle-power lamp will go into the 
ordinary chandelier. It is said that these 
lamps have been used with much success 
in Paris. The life is given at over 1,000 
hours, At Croydon, England, the average 
life has heen 1.10% hours, and at ee 
place lamps have been im service for 1,35 

hours, and they are still in good condition. 
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TELEGRAPHIC PHOTOGRAPHY AND 
ELECTRIC VISION.' 


BY SHELFORD BIDWELL. 


The success achieved by Dr. A. Korn 
in the telegraphic transmission of photo- 
graphs (Nature, vol. lxxvi, p. 444) has 
been followed by a remarkable develop- 
ment of inventive activity in the same 
line. Among several new processes which 
have recently claimed public attention 
three of the most promising were described 
in detail at the April meeting of the So- 
ciété Française de Physique. As in Dr. 
Korn’s method, the reproduced picture is 
in all cases constituted by a close spiral 
line of varying intensity traced upon a 
photographie film, or other material, cov- 
ering a cylinder which rotates synchro- 
nously with another cylinder in the trans- 
mitting instrument. The use of seleniuin 
for controlling the resistance of the circuit 
is, however, generally discarded, the requi- 
site variations of current being effecte 
by purely mechanical means; ordinary 
film negatives, therefore, can not be used. 

In M. EB. Belin’s process, which he calls 
“Téléstércographie,” the original picture 
is a thickly coated gelatin-bichromate 
print, which has the form of a relief, 
lights being represented by elevations of 
the surface, and shades by depressions. 
The print is wrapped around the trans- 
mitting cylinder, which rotates uniformly, 
and at the same time moves slowly in a 
direction parallel to its axis. A sapphire 
point attached to the short arm of a lever 
presses lightly upon the picture, and is 
caused to move in correspondence with 
the contour of the surface. At the end 
of the long arm of the lever is a contact 
piece which slides over the edges of a 
series of thin copper plates, separated ! 
sheets of mica, and connected with re- 
sistance coils, the whole constituting a 
rheostat capable of interposing in the cir- 
cuit a resistance ranging from O to 4,000 
ohms in twenty steps. The current, reg- 
ulated in accordance with the undulationa 
traversed by the sapphire point, passes at 
the receiving station through an aperiodic 
reflecting galvanometer, such as Blondels 
oscillograph. A beam of light concen- 
trated upon the galvanometer mirror is 
reflected to a convex lens so placed as to 
project an image of the mirror over a 
small hole in the side of a light-tight box, 
inside which rotates the receiving cylin- 
der covered with a photographic film. Be- 
tween the hole and the lens, and close to 
the latter, is inserted an “optical wedge,” 
consisting of a sheet of glass tinted bv 


‘Reprinted from Nature, London, June 4 . 
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gradations from perfect transparency at 
one end to opacity at the other. A slight 
deflection of the mirror displaces the re- 
flected rays from the centre of the lens 
toward the edge, and causes them to pas: 
through a different part of the optica! 
wedge; thus the intensity of the projected 
image of the mirror, and therefore of the 
photographic action upon the film, is 
varied in correspondence with the strength 
of the current. Photographs measuring 
thirteen centimetres by eighteen centi- 
metres were transmitted by this apparatus 
over a double-wire telephone line in 
twenty-two minutes. 

For use in Carbonnelle’s instrument, 
the “Téléautograveur,” the photograph is 
submitted to a treatment, details of which 
are not published, whereby the electrical 
conductivity is varied locally, being 
greater in the shades than in the lighte. 
The picture is mounted upon the trans- 
mitting cylinder, and a stylus bearing 
upon the surface is joined to one of the 
line wires. The receiving cylinder is cov- 
cred with a sheet of soft metal, gelatin 
or celluloid, or simply by several sheets of 
white paper separated by carbon paper. 
The sheet is acted upon by a graving point 
attached to the diaphragm of a telephone, 
which is in circuit with the transmitting 
apparatus. ‘This process is said to give 
very satisfactory results, and to be re- 
markably rapid, a portrait nine centi- 
metres by seven centimetres having been 
reproduced over a distance of ninety kilo- 
metres in eighty-eight seconds. 

A picture adapted for transmission by 
M. Pascal Berjonneau’s “Téléphoto- 
graphe” is prepared as a cylindrical half- 
tone block, the surface consisting of a 
multitude of metallic points, the density 
of which varies with the lights and shades. 
The block rotates under a stylus in the 
usual way, regulating the current which 
passes over the line. At the receiving sta- 
tion a galvanometer actuates a shutter 
which allows more or less light to pass 
through a small aperture to the photo- 
graphic film. It is claimed for this ap- 
paratus that it is the only one which can 
be operated satisfactorily on an ordinary 
telegraph line, all others requiring a tele- 
phone line with metallic return. The time 
occupied in sending a portrait from Paris 
to Enghien by a single wire is said to have 
been 247 seconds. | 

The problem of telegraphic photog- 
raphy is often associated in the popular 
mind with that of distant electric vision, 
or “seeing by electricity,” as it has been 
called. According to a telegram from the 
Paris correspondent of the London Times, 
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dated April 28, the latter problem is now 
engaging the attention of M. Armengaud, 
president of the French Society of Aérial 
Navigation, who “firmly believes that 
within a year, as a consequence of the ad- 
vance already made by his apparatus, we 
shall be watching one another across dis- 
tances hundreds of miles apart.” It may 
be doubted whether those who are bold 
enough to attempt any such feat ade- 
quately realize the difficulties which con- 
front them. The telegram referred to 
seems to contemplate the transmission of 
optical images over an ordinary tclegraph 
or telephone line by a method in which 
advantage is taken of visual persistence. 
A necessary condition would be that the 
sensitive substance—sclenium or other 
photoelectric body—should pass at least 
ten times per second over every unit of 
the surface upon which the image to he 
transmitted is projected, while at the dis- 
tant station electrical connection is estab- 
lished, also ten times per second, between 
the line wire and every individual eleme-t 
in succession of the apparatus illuminat 
ing the receiving screen: and the svnchro- 
nism of the arrangement must be so per- 
fect that at the moment when the sensi- 
tive substance occupies any given unit 
area on the surface of the transmitter, 
connection must be made with the corre- 
sponding unit in the receiver. The diffi- 
culty imposed by this condition depends 
chiefly upon the necessarily large number 
of the units of area to be dealt with. 
Suppose that the image is received upon 
a screen no greater than two inches 
square; if its definition is to be as perfect 
as that presented by the eve or by a good 
photograph, the number of elements re- 
quired would amount to about 150,009, 
and the synchronized operations to a mil- 
lion and a half in every second. If we 
are satisfied with a definition equal to 
that of the coarse half-tone pictures to 
be found in some of the daily newspapers, 
the necessary number of elements might 
be reduced to 16,000, and that of the 
synchronized operations to 160,000 per 
second. Even this would be wildly im- 
practicable, apart from other hardly less 
serious obstacles which would be encoun- 
tered. The number of operations might. 
of course, be greatly diminished by em- 
ploying an oscillating or rotating arm. 
carrying a row of sensitive selenium cells, 
as was proposed by Professors Ayrton and 
Perry nearly thirty years ago. For a 
coarse-grained picture two inches square 
120 of these might suffice; but such an 
arrangement would require 120 line wires, 
and would also introduce a new scries of 
troubles. 
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But although the problem is apparently 
incapable of solution upon the lines indi- 
cated, there is no reason beyond that of 
expense why vision should not be elec- 
trically extended over long distances. The 
only method which can be regarded as 
feasible (unless, indeed, M. Armengaud 
lias made a revolutionary discovery) is 
that suggested by the structure of the eve 
itself ; the essential condition is that every 
unit arca of the transmitter screen should 
be in permanent and independent connec- 
tion with the corresponding unit of the 
receiving screen. This idea would natu- 
rally present itself to any one approaching 
the subject for the first time, but would 
probably be rejected in favor of some- 
thing apparently more simple. Such an 
apparatus could, however, be constructed 
without anv serious complexity apart 
from that arising from the mere multipli- 
cation of its components. I have made 
a rouch estimate of the cost, assuming 
the stations to be 100 miles apart, the 
received picture to be two inches square 
and the length of a unit to be 1/150 inch. 
Of each of the elementarv working parts— 
selenium cells, luminosity-controlling de- 
vices, projection lenses for the receiver 
and conducting wires—there would be 
90,000. The selenium cells would be fixed 
on a surface about eight feet square, upon 
which the picture would be projected by 
an achromatic Jens (not necessarily of 
high quality) of three feet aperture. The 
receiving apparatus would occupy a space 
of about 4,000 cubie feet, and the cable 
connecting the stations would have a diam- 
eter of cight or ten inches. The thing 
could probably be done for £1,250,000 
($6,250,000), but not for much Tess. By 
an application of the three-color principle 
it would be possible to present the picture 
in natural colors, like that shown upon 
the focusing sereen of a camera. The 
cost would in that case be multiplied by 


three. 
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“Practical Induction Coil Construction.” John 
Pike. New York. Spon & Chamberlain. Boards. 
128 pages. 36 illustrations. 5 by 7 inches. Fur- 
nished by the ELECTRICAL REVIEW for fifty cents. 

This is intended to be a practical guide 
for the construction and use of induction 
coils and accessory devices, such as inter- 
rupters. No attempt is mado to explain 
the principles or theory of operation, but 
detailed instructions are given for the as- 
sembling of the core, winding of the pri- 
mary and secondary coils, construction 
of the condenser, switches, discharging 
rods, interrupters of several types, and 
mounting of the coil. Dimensions and 
specifications for several coils are given 
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and instructions for the use of the coil in 
radiographic work. The concluding chap- 
ter of the book deals with the repair of 
damaged coils. 


“Development and Electrical Distribution 
of Water Power.” Lamar Lyndon. New 
York. John Wiley & Sons. Cloth. 317 
pages. 6% by 9\%4 inches. Illustrated. Fur- 
nished by the ELectricaL Review for $3. 


The purpose of the author in this work 
has been to produce a purely engincering 
treatise in which al] the salient facts con- 
cerning the hydraulic development of 
power, its conversion into electrical 
energy, and its transmission over long 
distances, are collated and their inter- 
dependence shown. With but few excep- 
tions no basic principles of electricity are 
set forth, nor are the derivations given 
of the formule used. The author empha- 
sizes particularly the relationships between 
the available power, the methods of de- 
veloping, the machinery and apparatus 
employed, and the final use to which the 
energy will be put. An interesting fea- 
ture of the book is the descriptive matter 
concerning plants which has been taken 
from prominent technical periodicals. 
There are thus shown in concrete form the 
practical applications of the expressions 
which the author has adopted as stand- 
ard engineering practice. 

“Profit Making in Shop and Factory Man- 
agement.” Charles U. Carpenter. New 
York. The Engineering Magazine. Cloth. 


146 pages. 6 by 8'4 inches. Furnished by 
the ELECTRICAL Review for $2, 


The methods which Mr. Carpenter de- 
scribes in this excellent volume have been 
tried and perfected under the stress of 
daily operation in the course of his experi- 
ence as supervisor, manager, head of the 
labor department, and president, of vari- 
ous large manufacturing plants, notably 
the National Cash Register Company and 
the Herring-Hall-Marvin Safe Company. 
The least that can be said for the work is 
that he who has become discouraged at 
the retrogression which may have taken 
place in his shop or factory finds en- 
couragement and reason for hope that 
proper management can bring order out 
of chaos; and he who has been decidedly 
successful in the operation of his factory 
or plant may glean from a careful read- 
ing many suggestions which may prove of 
great helpfulness. The merit of the hook 
lies chiefly in its lucid explanations of the 
methods as they have been developed, and 
its insistence of the fact that nothing that 
will bring about an orderly progression 
of manufacturing methods and reduce the 
operating costs is.too much) trouble. 
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SWITCHGEAR-CONTROL APPARATUS 
AND RELAYS FOR ALTERNATING- 
CURRENT CIRCUITS.’ 


BY CHARLES C. GARRARD. 


— m - ——_— 


(Concluded.) 

Reverse Relays at the Ends of Feeders 
— The function of such relays is to prevent 
a fault on the feeder being fed back from 
the substation or distribution network. 
The currents which flow into such a fault 
will have passed through long lengths of 
feeder, the C R and inductive drop in 
which will cause the voltage applied to the 
shunt of the relay to fall. Thus reverse 
relays, situated at the ends of feeders, are 
far more likely to be affected by drop in 
volts than are those on generators. For 
this reason it is desirable for the relav 
to operate as quickly as possible after the 
occurrence of the reversal. The objection 
to instantaneous reverse relays on gener- 
ators does not apply here, as a similar 
action to the slow surging of current, or 
cross-current, from one generator to an- 
other can not take place. Temporary re- 
versals of energy in a feeder may happen, 
however, due to hunting of the substation 
machinery. The hunting may be set up 
by a temporary disturbance in the system, 
such as a short-circuit with consequent 
lowering of voltage. With an instantane- 
ously operating relay the first reversal, 
provided it be of sufficient amplitude, 
will cause the relay to operate, and thus 
the circuit may be opened when there is 
not any need for it. As the time-limit 
relay is inadmissible, this action must be 
obviated by other means. The determin- 
ing factor is obviously to what degree may 
hunting oceur in the substation machinery 
without the same falling out of step? 
Naturally if it be going to fall out of step 
the opening of the circuit is an advantage. 
On the other hand, a moderate temporary 
swing might be set up between the sub- 
station and the generating station, which 
will be damped out immediately and not 
do any harm. The instantancous reverse 
relay at the far end of the feeder should 
be set, therefore, so that the minimum 
power required to operate it should be 
above that likely to flow back, owing to 
such harmless hunting of the substation 
machinery. It follows that the feeder-end 
relay should be set proportionately higher 
than the reverse relay on the generator; 
probably if it were set to operate at 
twenty-five per cent of the normal full- 
load capacity of the feeder it would form 
the most suitable arrangement. Other 
considerations also indicate that a higher 
power setting of the feeder-end relay than 
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the generator relay is admissible. With 
the latter the motoring current may be of 
very low power-factor, and in order to 
keep the current within moderate limits 
the power setting of the relay must be 
kept relatively low. The feeder-end re- 


verse relay is intended, however, to prevent 


a feeding back into an earth or short- 
circuit. Such current would be of high 
power-factor, and, if not interrupted, of 
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Fic. 9A.—DIAGRAM OF THE UsUAL METHOD OF 
INSTALLING SPARE CABLES. 


considerable magnitude. Thus the high 
watt setting of the relay is justified. 
Protection of Interconnector Cables— 
Interconnector alternating-current cables 
are used generally to connect up one sub- 
station with another. The ordinary sys- 
tem of generating station and substations 
without interconnectors is shown in Fig. 
9a. To guard against stoppage of supply 
it is necessary to have at least one spare 
cable to cach substation. With an inter- 
connector cable between S, and S, (Fig. 
9B), however, the necessity of these two 


Fig. 10.—DIAGRAM OF CONNECTIONS BETWEEN 
THE GENERATING AND Two SUBSTATIONS 
WHEN THE LATTER ARE CONNECTED BY A 
SPARE CABLE. 


spares is done away with. Also in many 
cases the distance S, S, is shorter than the 
distance from cither substation to the 
generating station, so that the intercon- 
nector results in a saving in capital ex- 
penditure. The standard method of pro- 
tection for ordinary feeders is by means of 
an inverse time-limit maximum circuit- 
breaker at the generating station end and 
a reverse circuit-breaker at the substation 
end. It is obvious that this system is not 
applicable to the interconnector, as power 
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may flow either from S, to S,, or from 
S, to S,. In fact, if S, and S, are run- 
ning in parallel the direction of flow in 
the interconnector will aller according to 
the relative loading of the substations. 
Conditions Under Which the Intercon- 
nector Should Be Automatically Discon- 
nected—A diagrammatic representation of 
a generating station feeding two substa- 
tions connected together by an intercon- 


Fic. 98.— DIAGRAM SHOWING THE SUPERIORITY 
OF A SPARE CABLE CONNECTING SUBSTATIONS. 


nector is given in Fig. 10. It is obvious 
that the interconnector should be pro- 
tected against excessive loads going 
through it of such magnitude that the 
cable itself is likely to be damaged. It is 
conceivable that owing to faulty super- 
intendence the current in the intercon- 
nector may mount up to such an extent 
that damage to it may result. Some kind 
of a maximum circuit-breaking device is 
desirable therefore, and as the only object 
of this is to prevent thermal damage, the 
time element should be very long—longer 
than any of the other maximum circuit- 
breakers on the system, whose function it 
is to deal with shorts and accidental tem- 
porary overloads. For shorts and over- 
loads on the system, other than those 
caused by the failure of the interconnector 
itself, the circuit-breakers on the feeders, 
motors and generators must be relied 
upon. The interconnector, from the point 
of view of control, virtually makes two 
substations into one—that is, it is a pro- 
longation of the substation bus-bars. So 
long, therefore, as the interconnector is in 
good condition, and nôt permanently over- 
loaded sufficiently to be burned, overloads 
and shorts on the system should never cut 
it out of circuit. The occasion when it 
should be cut off is when it goes wrong 
itself either by grounding or shorting. It 
is obvious that to attain this end some- 
thing more is needed than simply maxi- 
mum or reverse relays at either end of the 
interconnector, as these can not discrimi- 
nate between shorts or grounds in the in- 
terconnector, or in other parts of the 
system. To solve the problem it is only 
necessary to consider that the function of 
the interconnector is to pass energy from 
one substationtoythe-other in either di- 
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rection. So long as it is doing this it 
may be said to be performing its function. 
It is, however, not doing so when it takes 
energy from one substation and does not 
deliver it to the other—that is, when 
energy flows into the cable at both ends 
at the same time. It follows that a cir- 
cuit-breaking apparatus must be installed 
at either end, and that these must be in- 
terconnected together. This is done 
generally by means of one or more pilot 
wires, 

Merz and Price’s Systems—The prin- 
ciple on which this method depends is 
illustrated in Fig. 11. A current trans- 
former (C. T.) is included in the inter- 
connector at either end, the secondaries of 
which are connected together through the 
trip coils (T. C.) and the pilot, the return- 
circuit being via earth. So long as the 
current flows through both current trans- 
formers in the same direction, it is im- 
material in which direction, the electro- 
motive forces induced in the secondaries 
of the C. T.’s balance, and current does 
not flow through the pilot and trip coils. 
So soon, however, as the currents at either 
end become unequal, or a reversal at the 
one end relatively to the other takes place, 
current begins to flow in the trip coils, 
and when this has reached sufficient value 
the switches are opened. It may be men- 
tioned that differential relays are used 
usually, in addition, for operating the 
tripping mechanism of the switches as the 
arrangement of Fig. 11, although quite 
right theoretically, can not be applied 
practically in the simple form shown. 

The advantage of Merz and Price’s ar- 
rangement is that potential transformers 
are done away with altogether. In order 
to secure full protection, however, more 
than one pilot wire has to be run for each 
three-phase interconnector. 

Protection of Interconnector Cables by 
Means of Electrically Interlocked Reverse 
Relays—As a criterion of failure of an 
interconnector is the simultaneous flow of 
power into it at either end; such a circuit 
can be protected by the installation of re- 
verse power relays at both ends, both 
relays being connected in a common trip- 
ping circuit arranged so that only when 
energy is flowing into the cable at both 
ends is the trip-coil circuit closed at both 
relays, and the main switches caused to 
open circuit (see Fig. 12). Normally, 


the trip circuit is broken at one re- 


lay and made at the other, or vice 
versa, according to the direction of flow 
of power in the circuit. The relays close 
circuit with a slight time element so that, 
on the flow of current reversing, one of 
the contacts is opened at the one relay be- 


ELECTRICAL REVIEW 


fore the other one is closed. On reference 
to Fig. 12 it will be seen that only when 
power is flowing into the cable at both 
ends at the same time is the trip-coil cir- 
cuit complete through each trip coil and 
the circuit ruptured at both ends. 

A and A, are each a pair of contacts 
which are closed automatically when the 
main circuit-breaker at the corresponding 
end opens. Thus, if the switch at the left 
end of the interconnector opened slight- 
ly before the one at the right-hand end, 
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Via. 11.—MERZ AND PRICE’s SysTEM oF PRo- 
TECTION OF INTERCONNECTIONS. 


the trip-coil circuit would be closed at A 
and by the relay at the right-hand end. 
Thus the circuit-breaker at the right-hand 
end would also operate. The cbject of 
this arrangement is to insure that both 
ends of the interconnector will be discon- 
nected even if the two switches do not act 
quite as quickly as each other. Each trip 
coil is also arranged so that it is cut out 
of circuit when its main switch has opened 
circuit, after, however, A (respectively 
A,) has been closed. The trip coils, there- 
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Fig. 12.—PROTECTION OF THREE-PHASE INTER- 


CONNECTOR BY ME&ANS OF ELECTRICALLY 
INTERLOCKED REVERSE RELAYS. 


fore, experience no danger of burning out. 
The state of affairs might, however, arise 
that the left-hand switch was open and the 
right-hand switch was closed, there being 
a short or earth on the interconnector. 
By the act of closing the right-hand switch 
the trip coil of this switch will be put into 
circuit ready for operation, and the cir- 
cuit through the same will be complete 
through the right-hand relay, which oper- 
ates due to the flow of current into the 
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fault, and through A. Thus the right- 
hand circuit-breaker will be opened, while 
at the same time cutting out its own trip 
coil. Thus it is impossible to connect up 
the interconnector at either end while 
there is a fault on the same. 

The arrangement as set forth above, 
of course, necessitates that there should 
be some voltage in order to operate the 
relays. If the voltage absolutely disap- 
pears, the reverse relay will not work, and 
it may be thought that in the case of a 
very bad short-circuit this will happen. 
Considerable experience has shown, how- 
ever, that even under the worst conditions 
the voltage does not entirely disappear, 
and that if the calibration of the appa- 
ratus is unaffected by fall of potential 
down to ten per cent of the normal work- 
ing voltage all working conditions will be 
met (compare Fig. 8). 

As the pilot wire only carries the trip- 
ping current it will be scen that only one 
pilot is necessary whether the relays are 
single, two-pole or three-pole. On a three- 
phase system the relays will be two-pole 
or three-pole according as to whether the 
system be three-wire or four-wire. Merz 
and Price suggest that the pilot wire, or 
wires, can be made up in the same multi- 
core cable as the main conductors, there 
being gencrally sufficient space for this in 
the filling, which is used to make up the 
cable to a cylindrical cross-section. This, 
however, is open to the serious objection 
that if a serious fault or burnout occurs 
the pilot wire will be broken, most prob- 
ably. It would be much better to keep 
the pilot wire quite distinct from the 
main cable, preferably laying it in a differ- 
ent duct. A system, therefore, which 
under all conditions only requires one 
pilot wire is of advantage in this direc- 
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Time-Limit Maximum Circuit-Breakers 
—At the present time it is general practice 
to install time-element maximum circuit- 
breaking devices, in various positions, on 
all large systems. There has been a 
variety of forms used. Some have had a 
constant time-clement, independent of the 
degree of the overload. These are but 
rarely required, and we will only consider 
inverse time-element circuit-breakers. In 
reading descriptions of the various plants 
in different parts of the world, it is very 
difficult to arrive at any conclusion as 
to the actual time-element employed. It 
is very common, for example, to read that 
the time-element in such and such a 
switch was two seconds. This does not con- 
vey any clear meaning.” In order- fully to 
understand ‘the arrangement-it would be 
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necessary not only to know at what cur- 
rent the switch just opens and in what 
time, but also the time taken on a dead 
short-circuit which, of course, is very dif- 
ferent. It is this latter time which fixes 
the order of succession in which inverse 
time-element circuit-breakers, which are 
in series one with another, operate on 
heavy short-circuits. Hitherto it has been 
considered generally that fuses possess an 
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Fia. 13.—Time ELEMENT or Hicgu-TENsSION 
Fuse. 


inverse time-element action. It must not 
be assumed that this is always the case. 
R. P. Jackson! gives oscillograms of 38,- 
000-volt (phase to earth) expulsion fuses, 
which show that these operated in one or 
two cycles. It is, however, often true. A 
105-ampere high-tension fuse which has 
been used on the outgoing feeders in the 
fifty-cvele generating station referred to 
later, consists of seven strands of No. 24 
standard wire gauge silver wire, each 
strand being enclosed in a small glass 
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these fuses have never blown due to shorts 
on the low-tension network. Whenever 
they have blown it has been due to a fail- 
ure in the feeder, in that part of it be- 
tween the generating station and the first 
substation. The time-element of this fuse 
is given in the curve in Fig. 13. This 
curve was taken by keeping eighty amperes 
flowing through the fuse till normal tem- 
perature was reached, then suddenly in- 
creasing the current to the value given in 
the curve, and noting the time taken to 
blow. 

Of course, apart altogther from the dif- 
ficulty of arranging two fuses in series 
with the certainty of one operating before 
the other, high-tension fuses can not now 
compete with automatic circuit-breakers 
either in cost or efficiency. 

Inverse Time-Limit Circuit-Breakers 
on Feeders—If it has been decided that a 
time-element circuit-breaker is necessary 
on the outgoing feeder the next point to 
determine is what this time-element 
should be. If it were only a question of 
arranging the various switches so that 
they opened in a predetermined order the 
feeder time lag would be made as long as 
possible, as, naturally, the longer it is the 
more chance have the distant circuit- 
breakers of operating before the feeder. 
Fig. 14 shows the calibration of outgoing 
feeder relays installed on the 6.600-volt, 
twenty-five-cvcle, three-phase feeders in a 
large generating station in Scotland. I 
am indebted to the chief engineer for the 
curve in Fig. 15, which shows the curve 
of the switches which are installed on the 
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Fic. 14.—CALIBRATION Curves oF OUTGOING FEEDER RELAYS ON THE 6,600-VoLT, TWENTY- 
Five-Cyc ie, THree-Poase FEEDERS OF A LARGE GENERATING STATION. 


tube, for a short distance in the middle, 
the whole being surrounded by an outer 
glass tube. The wires are spaced out by 
asbestos washers, and the outer tube is 
filled with French chalk, except for the 
small space in the middle where the wires 
are enclosed in the small glass tubes. The 
engineer has kindly informed me that 
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machines in the substations. The curves 
of Fig. 14 were arranged so that, under 
all conditions, the machine breaker should 
operate before the feeder breaker had time 
to do so. These settings have proved to 
be satisfactory on the system in question. 
The substation machinery in this case con- 
sisted almost exclusively of induction 
motor-generators. 

Relays having time-clements, as in Fig. 
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14, were subsequently installed on the out- 
going feeders in a similar English 6,600- 
volt system, except that in this case the 
substation machinery consisted almost ex- 
clusively of fifty-cycle synchronous motor- 
generators. The difficulty was at once ex- 
perienced that with the comparatively 
long time-clements whenever a_ severe 
high-tension short came on the system, the 
shock was so great that a great deal of 
the synchronous substation machinery fell 
out of step. Generally a swinging of the 
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Fic. 15.—TweENTY-FIvE-CYcLE, 6,600-VOLT 
SUBSTATION MaxtmmumM (‘TIME Switca 
RELAY WITH INDUCTION MoToR GENER- 
ATOKB IN SUBSTATION. 


current to and from the substations was 
set up which increased until the motors 
fell out of step. To get over this the 
time-clements were shortened several 
times until the calibration curve as given 
in Fig. 16 was obtained on the outgoing 
feeders. It is considered that with such 
settings the system will be able to clear 
itself of high-tension short-circuits with- 


Fro. 16.—CALIBRATION CURVES OF OUTGOING 
FEEDER RELAYS FEEDING SUBSTATIONS Con- 
TAIN(NG FIFTY-CYCLE SYNCHRONOUS MACHIN- 
ERY. 


out any danger of affecting the syn- 
chronous machinery other than that fed 
by the faulty feeder. 

It will be seen that in order to prevent 
the falling out of step of the synchronous 
machines the advantage of the long time- 
clement circuit-breakers has (in this case) 
to be dispensed with. On examining Fig. 
16 the thought arises, Issthis very short 
time-element)| worth keeping ?) (Would (it 
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not be just as good to go the “whole hog” 
and abolish the time lag altogether ? 

This may scem a plausible thing to do, 
as it might be considered that the dif- 
ference between Fig. 16 and an instan- 
taneous action is inappreciable. Really, 
however, this is not so, and there is more 
difference between curve No. 16 and an 
instantaneous action than there is between 
curves Nos. 14 and 16. In order to get 
an idea as to-what time a so-called instan- 
taneous release mechanism took to work, 
an ordinary alternate-current trip coil 
was investigated. An examination showed 
that the time taken for the plunger to 
rise from the bottom to the top position 
did not exceed one-tenth of a second. It 
follows that the time-element of an instan- 
taneous release is less than one-fifteenth 
of the time-element shown in the curve 
No. 16, and to go from this curve to the 
instantancous release is a larger step than 
the sum total of the previous steps taken 
in arriving at curve No. 16. There is no 
doubt that instantaneous releases have 
been tried and found unsatisfactory by 
reason of too often and unnecessary oper- 
ation. If now it should be found that the 
transitory currents that have given trouble 
with the instantaneous release are of 
shorter durations than the times of the 
curve in Fig. 16, then the retention of the 
time-clement, even if shortened to the ex- 
tent of Fig. 16, is desirable. 

The general conclusion to be drawn 
from these notes is that the necessary 
and desirable time-elements of the circuit- 
breakers on cach svstem must be deter- 
mined experimentally. When installing 
maximum relays, therefore, they should be 
such that their time-clements may he 
varied within wide limits independently 
of the currents at which they operate. It 
is not desirable to have the time-element 
foo easily adjustable by means of a screw 
or some such arrangement outside the re- 
lay, as this provides grave danger of the 
time settings being altered by unauthor- 
ized persons. The time-clements of all 
the cireuit-breakers on the system must 
be considered as a whole, and after the 
correct values have heen found the scet- 
tings need never be altered. The curve in 
Fig. 13 gives a time-clement which need 
not he exceeded on the outgoing feeders 
on the fifty-eycle synchronous substation 
system considered. Relavs set with longer 
times than this resulted in the syn- 
chronous motors falling out of step when 
a high-tension short came on the system, 
and to get over this difficulty verv short 
time settings had to he resorted to. This 
entailed a sacrifice of a great deal of the 
possibility of arranging a selective action 
of the circuit-breakers in series with one 
another. It would, however, be inadvis- 
able to resort to absolutely instantancous- 
action circuit-breakers on this system. 
Much, longer time-clements can be used 
on a system consisting of induction motor- 
generator substations, and therefore a 
better grading of the circuit-breakers can 
be obtained. 
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ENGINEERING OF THE MECHANICAL 
EQUIPMENT OF A LARGE 
STORE BUILDING. 


BY PERCIVAL R. MOSES. 


(Ooncluded.) 

To determine the size of lighting feed- 
ers and mains it was necessary to estimate 
the cost of these feeders allowing a drop 
in voltage of three volts to the panel 
board and allowing a drop in voltage of 
two volts. The load on each feeder was 
then figured and multiplied by the prob- 
able average hours of use, and the loss in 
kilowatt-hours computed with a drop in 
pressure of three volts and with a drop 
in pressure of two volts. This loss in 
kilowatt-hours was multiplied by the esti- 
mated cost of production per kilowatt- 
hour, and it was found that the saving 
obtained by reducing the drop from three 
to two volts was not sufficient, in most 
of the cases, to pay interest on the in- 
creased cost of the feeders. In estimating 
the cost of production, only the manufac- 
turing cost was taken into account, as the 
fixed charges on the plant would not be 
affected. It was not advisable to allow 
a drop of more than three volts, as this 
would mean a drop at the lamps of from 
four to five volts, and would mean too 
great variation in the quality of the light- 
ing as the load was put on or off. With 
the allowable drop in pressure determined, 
the calculation of the sixty-three lighting 
feeders was merely a matter of arithmetic 
and tables of resistance. 

The number of are lamps was deter- 
mined partly by architectural conditions, 
which required either one light to a b` 
or two lights to a bay, and by the required 
minimum candle-foot illumination at the 
counter levels. | 

It was clear from investigation of con- 
ditions existing in other installations that 
the standard of illumination heretofore 
considered adequate was far too low. Com- 
plaints were general that color values, 
especially dark colors, could not be cor- 
rectly distinguished, and the whole effect 
on entering one of the older stores was one 
of insufficient light and lack of brilliancy. 

The usual standard was from two to 
three candlec-feet at the counter level. 
Lights were operated at five amperes to 
the arc, giving low temperatures at the 
crater, resulting in low efficiency and pur- 
plish hue, and the ares were spread from 
fifteen to twenty fect apart, causing great 
variation in density of lighting. The 
number of lights installed was only in- 
creased about five per cent above the best 
previous installation, but the current in 
the arc was increased thirty per cent, caus- 
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ing an increase in the quantity of light 
emitted of approximately 100 per cent 
and greatly improving the quality and 
color. 

The number and size of radiators and 
coils for the heating system was deter- 
mined according to the well-known meth- 
ods of computing heat losses through glass 
and wall surfaces with a minimum out- 
side temperature of zero Fahrenheit. 

The quantity of indirect surface for the 
heating of the first floor and basement 
depended upon the quantity of air to be 
supplied to these floors, and the quantity 
of heat needed to heat this air to seventy 
degrees Fahrenheit and to further heat it 
to take care of the loss of heat through 
walls, glass and doorways, the entering air 
being assumed at zero degrees for maxi- 
mum conditions. The amount of air was 
fixed by the number of persons estimated 
to be on the first floor at one time, and 
this estimate was based on an approximate 
count in a number of other stores, allow- 
ing thirty cubic feet of air per minute 
for each person. The same process was 
gone through for the basement, and it was 
found that one fan for the basement hav- 
ing a capacity of 50,000 cubic feet of air 
a minute and two for the first floor would 
give about the quantities of air required, 
and these fans were cross-connected so 
that the basement fan might be used in 
place of either the first floor fans, an] 
vice versa. 

The aiv for the first floor was allowed 
to exhaust by natural means, through 
openings in the skylight around the centre 
court, but it was necessary to provide arti- 
ficial means for withdrawing air from the 
basement. The same was true of the sub- 
basement. The amount of air to be with- 
drawn from the basement was figured at 
the same quantity as the supply. The 
amount to be withdrawn from the boiler 
room was figured as the same quantity as 
the supply less the quantity that would be 
used for the combustion of the fuel. The 
amount required to burn the fuel proved 
to be nearly one-third of the total amount 
supplied to the boiler room from the en- 
gine room. Provision was made for sup- 
plying air to the engine room sufficient to 
effect a complete change ten times an hour. 

The size of the ducts carrying the air 
from the fans to the various parts of the 
basement and first floor was fixed by the 
allowable velocities, which were as follows: 
Main uptakes from the fans, 2,000 fect 
per minute; main horizontal ducts, 1,800 
feet per minute; vertical flues, 900 fect 
per minute. 

Sizes of steam pipes for, supplying 
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steam to the engines were figured in the 
same manner, allowing a velocity at the 
maximum peak load of 7,500 feet a min- 
ute, this velocity giving a drop of less 
than one and one-half pounds from the 
boiler main to the throttle valve. 

The size of smoke breeching was deter- 
mined from the total quantity of flue gases 
under maximum load conditions, allow- 
ing a velocity of twenty feet a second. 
The theoretical quantity of air required 
for combustion was doubled to allow for 
dilution, 

The size of boiler feed pumps was fixed 
hy the load on the boilers, summer and 
winter, and the necessity for a spare unit 
at all times. The same holds true of the 
other pumps. 

With these sizes fixed, preliminary de- 
sign of the plant is complete, and plans 
and specifications for estimates can now 
he prepared. Tt may be of interest to note 
the plans furnished in this particular job. 
They were as follows: 

The specifications consist of eight main 
divisions, 105 pages of legal cap single 
space, with 267 subheadings. The main 
divisions are: general clauses, boilers, en- 
wines, dynamos, steamfitting and ventila- 
tion, wiring and electrical equipment, 
switchboard, coal and ash-handling ap- 
paratus. ‘These specifications are pre- 
pared on the mimeograph to insure corre- 
spondence of all copies, also to allow a 
copy for each bidder. Each part of the 
specifications has a set of general clauses 
attached to it and a form of proposal on 
which the proposition is to be made. Some 
of the special points in the general clauses 
are the statement that “Ntandard appara- 
tus is to be used, and where standard 
apparatus does not conform with the spec- 
ifications precisely, attention ïs to be 
called in writing to the difference”; “con- 
tract is to be made on the basis of both 
specifications, with the consulting engi- 
necr’s specifications taking preference in 
case of dispute, unless distinctly modified 
by a letter accompanying the bid: the 
contractor is notified that suggestions will 
be received; tests are to be made before 
shipment, and material is to be inspected 
at the shop; the purchaser is to have the 
right to use apparatus delivered, if it is 
imperfect, pending its perfection; in 
event of dispute on extra work, the work 
is to be done when directed, and the ques- 
tion of price settled afterward, if neces- 
sarv by arbitration: the percentage to be 
charged above cost for extra work is to be 
stated, and this percentage is to include 
and cover all office expenses and superin- 
tendent’s time, 

In the boiler specifications extra size 
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drums are called for, and the grate sur- 
face is specified to be about one square 
foot for each thirty-five feet of heating 
surface and ten feet of heating surface per 
horse-power. A surface blow-off, water 
level regulators, automatic check and stop- 
valves, insulating covering on ends of 
drums and inside of boiler front doors 
are required in addition to the usual 
standard fittings and material, which are 
all distinctly specified. Besides these, 
draft boxes are called for, which lead the 
warm air from the top of the boiler room 
under the grates, accomplishing two pur- 
poses—a heated air supply to the furnace 
and ventilation to the hot part of the 
boiler room, 

The engines are compound, non-con- 
densing with high peak-load capacity, cen- 
tral oiling svstem, metalhe packing; evl- 
inder sizes are fixed by the steam pressure 
and exhaust pressure, and the quantities 
of steam required at full load, half load 
and one and a quarter times full load are 
guaranteed. 

The dynamos are designed for 110 volt» 
instead of 120 volts for reason connected 
with are lights. 

The electrie wiring specifications cover 
all the wiring connections, including those 
to dvnamos, motors, lights, clectrie heat- 
ers, also conduit system for telephones, 
hells, self-winding clocks, fire and sprink- 
ler alarms, and each of these pieces of 
apparatus has to be shown on the plans 
and the runs of conduit: indicated, In 
extra long circuits the size of wire has to 
be increased to provide against excessive 
drop in pressure. Two circuits frequently 
run in one conduit where the outlets are 
close together. By this means consider- 
able saving is effected over the usua! 
method of running a separate conduit for 
each eireuit. 

Each are heht is controlled individually 
by a push-button switch located at the 
panel distributing board, and there are 
six of these panel boards to each floor, 
with a separate feeder leading to the 
switchboard from each panel board. 

The panels are enclosed in steel boxes, 
and special designs were made for panels 
controlling show-windows and rotunda 
lighting, allowing groups of lights to be 
thrown on by a single switch. 

The main switchboard in the engine 
room is of white marble, forty-four feet 
long and eight feet high, and contains 
switches for each of the dvnamos and a 
switch for each feeder, together with the 
usual measuring and recording instru- 
ments. There are only two voltmeters on 
the board, and each is arranged to meas- 
ure the voltage across any pair of bus- 
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bars. The recording instruments on the 
board are so arranged that they can be 
calibrated at any time. This is an im- 
portant feature which is frequently over- 
looked. The fuses protecting the feeders 
are mounted on slate slabs placed edge- 
wise to the board, so that under no con- 
ditions can a man receive a shock or can 
a short-circuit occur when these fuses are 
replaced, and all wiring up and down the 
back of the board is avoided. No circuit- 
breakers are used on the board, as experi- 
ence has shown that a sudden overload, 
even though small, may throw out the 
main circuit-breakers and put the whole 
house into darkness. Whereas, with fuses, 
the fuse will not go out unless the over- 
load is heavy and continuous. 

The special features in the steamfitting 
are the extra heavy high-pressure steam 
pipe under the floor of the engine room, 
with all the joints made by turning back 
the ends of the pipe to form flanges and 
hringing the pipes together by loose flanges 
with copper and lead gaskets between, the 
whole forming the Walmanco joint. There 
is a large steam main and a smaller aux- 
iliary main connected to each boiler and 
eross-connected so that either main can 
he used for the engines or for the pumps, 
or both. A separate exhaust is also pro- 
vided from one engine so that, if neces- 
sary, the whole exhaust system can be cut 
off at night and repaired. This separate 
exhanst runs into the smokestack, and 1s 
only to be used in emergeney. 

All the return water from the heating 
system and condensed steam is used again 
in boilers, and the oil is taken out bv a 
bafle plate separator and series of filters. 
All the water supplied to the boilers is 
measured as to quantity and temperature, 
and the coal burned is also weighed, so 
that the plant is subjected to a running 
test every day. 

The feed-pipe system is in duplicate, the 
main feed being of brass and the auxilary 
feed of extra heavy galvanized iron. The 
water supply to the hot-water tanks is 
warmed by the water coming back from 
the radiators and by drips from steam 
lines and, at the same time, any vapor 
that mav exist in the returns is condensed 
before reaching the pumps of the vacuum 
system. The steam supply to the indirect 
heating stacks is automatically controlled, 
and this control 
things: it prevents freezing of the heat- 
ing stacks, the delivery of air below sixty 
degrees through the ducts, and shuts off 
steam from the coils whenever the tem- 
perature in the store goes above seventy 
degrees. 


The feed-water cheater, which ‘heats the 
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water for the boilers, has one-third of a 
square foot of surface of copper coil per 
boiler horse-power, this quantity of sur- 
face being insisted upon in order to get 
the temperature of the feed-water as near- 
ly as possible equal to the temperature of 
the exhaust steam. 

In the ventilation specifications, form- 
ing part of the steam-heating specifica- 
tions, there is nothing particularly note- 
worthy, except that the motors are speci- 
fied particularly large in order to allow 
continuous service without overheating. 

The toilet rooms are ventilated by sep- 
arate vent ducts from each water-closet 
compartment, these dicts running into a 
main vent duct connected to exhaust fan 
on the roof. Each branch from a main 
duct has its own volume lamper or de- 
flector with a handle allowing it to be 
set at any desired angle. | 

Large vestibules are heated by aux- 
iliary fans capable of filling the space 
in three-quarters of a minute with warm 
air drawn from the basement and re- 
heated before entering the vestibule. By 
this means a blanket of warm air under 
slight pressure is maintained in the vesti- 
bule during cold days, preventing almost 
wholly the entrance of cold drafts into 
the store. 

In order to be of real value, specifica- 
tions must be complete and detailed and 
should be free from general unspecific re- 
quirements subject to different interpre- 
tations or blanket clauses intended to 
cover ignorance or omissions. That is, 
specifications must be specific and detailed 
as the word implies, and not be mere 
desc:iptions. It is not sufficient to specify, 
for example, that a feed-water heater shail 
he of X type or equal approved, because 
this type may have many modifications de- 
signed to meet competition; the work it 
must do, its fittings, valves, finish, cover- 
ing, supports, minimum heating surface, 
should all be clearly and definitely stated ; 
if not, something more or less important 
will be omitted, even though the work is 
being done by a most conscientious con- 
tractor. The reason for this is that it is 
the custom of contractors to ask for bids 
from sub-contractors on the basis of the 
specifications, and the competition exist- 
ing between these sub-contractors leads 
them to figure on the minimum require- 
ments, knowing as they do that some one 
or more of their competitors will figure 
on this basis, and the question of price 
will have a most important. bearing on 
the award of the sub-contractor. 

After plans and specifications had been 
approved they were sent out for bids. Bids 
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were made on the proposal form supplied, 
but were accompanied by letters modify- 
ing the specifications, and in some cases 
omitting material parts. It was necessary 
to go over each one carefully and to tabu- 
late the bids, making due allowance for 
After this was 
done, the question of choice of contractor 
had to be decided. On a large piece of 
work the question of price should not by 
anv means be the controlling factor; of 


omissions or additions. 


more importance is the quality of previous 
work, the responsibility and financial con- 
dition of the bidder, the pertion of work 
to be done by the bidder himself, and the 
portion he will sub-contract: ability of the 
bidder to undertake the work and time 
required, These considerations far out- 
weigh the question of price, which must, 
of course, be given its due weight. With 
the contractors chosen, the inspection and 
approval of contracts was the next step. 
and one requiring a great deal of care. 
Contractors alwavs endeavor to use their 
own standard specifications, and to obtain 
allowances and permissions to use inferior 
material, so it is of the utmost importance 
that no permission be given un'ess in writ- 
ing. No attention whatever can he paid 
to agents’ promises even if they are sin- 
cere, as the agents generally know nothing 
ahont. the contracts after thev are let. The 
important clauses to be looked after in 
these contracts, in addition to those in the 
general clauses of the specifications, are 
the questions of delivery. completion and 
terms of pavment. 

The next step was that of obtaining 
drawings and samples of materials from 
the successful contractors. Tt is imnor- 
tant that the contractors submit detail 
drawings, otherwise mistakes are bound to 
ercep in, and mav not he discovered until 
thev are too late to he rectified. The 
checking of these drawings is one of the 
most important ports of the work of the 
engineer, and reauires a verv close atten- 
tion to detail. Substitute apparatus must 
also he passed unon where privilege is 
given to use a certain make or equal, and 
unless the apparatus is entirely equal to 
that specified it should not he allowed. 

When the drawings had heen received 
from the contractors it was necessary to 
prepare final drawings showing the actual 
sizes of machinery, and this involved a 
complete re-detailing of engine-room pin- 
ing. It was also necessary to go over all 
the floor plans several times and revise 
these in order to show the changes of loca- 
tions of lights, ete., made necessary by the 
completion of the fixture and counter lay- 
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out. The inspection of installation was 
also going on at the same time. 

It may be well to emphasize the dis- 
tinction between inspection and superin- 
tendence. In this particular instance 
superintendence was a necessity; that 1s. 
it was necessary to have a man on the job 
all the time to prevent plumbers from 
running their pipes where the steam pipes 
ought to go, etc., and other serious errors 
in, the installation due to lack of knowl- 
edge of plans, mistakes in plans or poor 
workmen. 


Inspection, properly speaking, should be 
confined to seeing that the work done 
complies with the contract, and does not 
include the straightening out of difficul- 
ties and troubles which arise on all jobs. 
Qn all big work there should be a super- 
intending engineer, particularly where the 
work of installation is complicated by the 
presence of all sorts of other material and 
apparatus, such as elevator piping, con- 
veyers, cash tubing, plumbing, ete. 

It was necessary to check the locations 
of apparatus, outlets, radiators, sizes of 
pipes, thickness of covering and quality, 
sizes of wires, ete. Besides the inspections 
on the job, it was also necessary to in- 
spect the boilers and engines, and test the 
dynamos before shipment. 

The importance of shop inspection and 
tests can not be overestimated, and should 
be insisted upon, as particularly with 
unall machines as with large machines. 
It is the only way by which the purchaser 
can be sure that the apparatus will not 
be shipped to him with defects which mav 
either be permanent and impossible to 
remove, or temporary defects causing dam- 
age due to delay or injury to other parts 
of the plant. Apparatus is seldom ready 
before it is needed, and it is then too late 
to reject it or to have serious defects reme- 
died: all that can be done is to assess 
damages and reach a compromise agrec- 
ment. 

All the apparatus is finally tested after 
its erection. These tests include economy 
and capacity tests on engines, the capacity 
tests on boilers, and also an efficiency test 
if low-grade fuel is to be used. The dyna- 
mas, which have already been tested at 
the factory for efficieney and overload 
capacity, must be again tested for com- 
pounding. The wiring must be tested for 
grounds and for drop in pressure. The 
lighting was tested by luminometer to de- 
termine the candle-feet illumination at 
the counter level and different points. 
The heating system for circulation and 
radiator adjustment. Ventilating system 
for adjustment of velocities in the main 
duets and branches, for automatic control 
and for fan motor capacities. 

The work as outlined covers the engi- 
neering of almost any building equip- 
ment. To be of any value it must be based 
on data and facts derived from investiga- 
tion of similar conditions, and the work 
must be complete as outlined, for the 
omission of a single step may make the 
others valueless. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Overioad in Electrical Stations. 

It seems, according to C. ‘Turnbull, that 
in the average English central station the 
generators are not large enough to enable 
the engine to be run at considerable over- 
load. There are many installations which 
are regularly run underloaded, although 
much better economy could be secured by 
running fewer units and letting these 
carry heavier loads. There seems also to 
be some hesitation to utilize the overload 
capacity of the generators, but if this 
should be done many English stations 
would find it unnecessary to add addi- 
tional equipment for some time to care 
for increase in load. The author then 
gives the following definition of overload: 
Full load is the point where the most 
economical load is exceeded by, sav, ten 
per cent. 
sidered overload. Any installation should 
be capable of running continuously at full 
load as specified above, and the overload 
should be agreed upon. The maximum 
overload of the plant should be the maxi- 
mum overload of the engine, and the 
dynamos should be made to suit. The 
dyvnamos should be capable of running 
continuously at any load which the engine 
can carry economically.—.tbstracted from 


the Electrwal Engineer (London), 
June 5. 
< 


Electrical Porcelains. 

In this article dealing with the manu- 
facture of porcelains for electrical pur- 
poses, H. W. Brady disensses the manufac- 
ture of such devices of a material which 
is not pure porcelain, This is the earthen- 
ware material called by the trade “ivory.” 
It is non-vitreous and more or less porous, 
and depends upon the glaze to keep dry. 
A very little exposure of unglazed surface 
is enough to let the whole body become 
damp. The material varies widely in 
quality, some varieties being much more 
porous than others, but even the best can 
not compare with porcelain as an insu- 
later, The ingredients of the ivory body 
differ from porcelain in that the former 
contains no feldspar and is not fired so 
hard in the kiln. Pressed articles are 
generally of while the turned 
articles are of porcelain. The material 
from which the former are made is dried 
somewhat and reduced to a damp, flaky 


Ivory, 


All above this is to be con- 


powder suitable for pressing’ up to the 
required shape in dies. In Europe it is 
eustomary to mix fat with the ivory so 
that it will bind together when removed 
from the die, but in England ball clay 
is used for this purpose instead. The ma- 
terial shrinks enormously in firing, mak- 
ing it difficult to produce intricate articles 
all exact to size. For porous articles, such 
as battery pots, a mixture having a large 
proportion of china clay and very little 
flint is nsed. Such a mixture may consist 
of twelve parts of ball clay, twelve parts 
of china clay, six parts of flint and six 
parts of stone. There is no feldspar, and 
the firing is low.—Abstracted from the 
Electrician (London), June 5. 
< 
The Measurement of Electrical 
Conductivity. 

A bridge for simplifying the measure- 
ment of electrical conductivity has been 
devised by R. Appleyard. The theory of 
the instrument and the method of con- 
struction are here described. The device 
must make the measurement of diferent 
sizes of wire easy and also allow for the 
variation in diameter from the standard. 
For this purpose two classes of instru- 
ments are desirable: One suitable for 
measurements over a comparatively short 
range of conductivity and for any required 
range from nominal diameter and nominal 
mass of wire, and, second, an instrument 
intended for measurements over an ex- 
tensive range of conductivity. The latter 
instruments are best restricted to some 
definite nominal diameter or nominal mass 
of wire, but the two types can be merged 
one into the other if desired. For short- 
range work the wire to be measured may 
be balanced against a standard wire of the 
same diameter, a divided bridge wire 
forming the other two arms of the bridge, 
If the latter be marked “100” at the 
middle and divided into 400 parts, each 
part will then correspond to a variation 
of one per cent in conductivity from the 
standard, provided the two wires are of 
the same diameter. Since suecessive test 
wires are never of the same diameter, a 
compensating scale is added which gives 
the conductivity in the terms of the 
diameter of the test wire. For long-range 
conductivity. measurements the Kelvin ar- 
rangement should be emploved to climi- 


nate the resistance of end contacts. In 
this case it is convenient to introduce a 
second slide between the two potential 
wires, so that when a balance is obtained 
for one position of the latter the changes 
in conductivity may be directly measured 
from the position of a second slider when 
again producing a balance for any new 
position of the potential wires.—A bstract- 
ed from the Electrical Review (London), 
May 5. 
< 
The Theory of Commutation. 


It is pointed out here by H. Poinearé 
that the ordinary theory of commutation 
gives results which are paradoxical and 
do not agree with experience. One in- 
stance of this is the value of current 
density in a commutator segment, which 
should result, according to the theory, 
when the brush moves uniformly from one 
segment to another. If the electromotive- 
force equation, containing the terms for 
inductance and resistance only, be con- 
sidered, and the rate of current variation 
he deduced, it is found that the equation 
Indicates that at the point when the brush 
is just leaving the segment the density in 
that segment will be infinite. If. this 
were actually the case, sparkless commu- 
tation would be impossible. Therefore, 
some explanation must be given for this 
discrepancy between theory and practice. 
One which seems to fit the case was sug- 
gested by Bethenod when this difficulty 
was brought to his attention by Latour. 
He said that possibly the two parts of the 
circuit, that short-circuited by the brush 
and that represented by the rest of the 
armature, might act as a condenser he- 
cause the brush does not make perfect 
metallic contact with the commutator. 
The author examines this suggestion 
analytically and deduces an equation for 
the current density at the point of rupture, 
which shows that this will not be in- 
finite if the capacity effect be allowed for, 
and that the conditions for good commu- 
tation depend upon the relative values of 
the inductance of the two parts of the 
circuit and the mutual inductance of the 


two. The combined inductance is always 
less than that of the short-circuited coil. 
which is the condition necessary to make 
sparkless commutation possible.-—Trans- 
lated and abstracted from Lumiere Elec- 
trique (Paris), June 6. 
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Development and Prospects of the 
Metallic-Filament Glow-Lamps. 


In the first part of this article Dr. 
Felix Jacobson deals with the more 
familiar forms of incandescent lamps, and 
points out that the use of tungsten for 
such purposes is open to any one, since 
there are patents on this application of 
the metal which date back as far as the 
eighties of the last century. This is true 
of the Just and Hanaman process, as well 
as of the paste process; consequently, all 
the newer patents have been directed 
toward the removal of existing defects or 
improved methods of preparing metallic 
tungsten. For example, there are a num- 
ber of patents on the coating of the car- 
bon filament with tungsten or molybde- 
num, others covering the production of 
carbides which are later reduced to the 
metal. Lux, of Vienna, heats the tung- 
sten filament in an atmosphere of rarified 
halogens and seeks to facilitate the re- 
duction of the metal by the addition of 
aluminum or magnesium to the prepared 
filament, and Planchon, of Paris, uses the 
albumenoids of molybdenum, tungsten, 
titanium and tantalum, which yield gelat- 
inous precipitates with tungsten trioxide. 
Some of the early attempts to obtain me- 
tallic tantalum and tungsten and other 
rare metals are interesting. Berzelius ob- 
tained metallic vanadium hy reduction of 
the acid with potassium, but his method 
nas not been successfully employed for ob- 
taining this metal for the manufacture of 
filaments. Moissan also obtained this metal 
by reduction in the electric furnace, but 
the aluminum thermal process is inef- 
fective for this purpose. Cowper-Coles 
asserts that he has obtained metallic vana- 
dium by electrolysis of the pentoxide. 
Von Bolton obtained metallic vanadium 
by heating the trioxide by means of an 
electric current. Niobium has been pro- 
duced in metallic form in various ways 
and is found to be fairly ductile, but 
volatilizes rapidly in vacuo. Tantalum 
has been produced in various ways, the 
most successful being that due to Von 
Bolton in which the pentoxide is mixed 
with paraffin and reduced to the metallic 
state by the so-called “pulsating electrol- 
ysis,” the process taking place in an evacu- 
ated vessel. Various efforts have been 
made to utilize zirconium, titanium and 
thorium for the manufacture of filaments, 
but no practical results have yet been 
reached respecting the last two metals, and. 
efforts to obtain zirconium in a pure con- 
dition have, up to the present time, been 
thorium for the manufacture of filaments, 
relating to the preparation of zirconium 
for incandescent lamps are those of 
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Sander, of Berlin. He reduces zirconium 
oxide by the use of magnesium in a stream 
of hydrogen. Volatile compounds are 
formed with the hydrogen which will de- 
posit the metal in a suitable conducting 
carrier, and the latter is heated to in- 
candescence in vacuo. It seems, however, 
that carbides are formed instead of the 
pure metal. The same process is proposed 


for producing metallic thorium. Blondel, 


of Paris, manufactured filaments of boron 
and silicon by the aid of the paste process, 


Boron has a resistance nearly 100 times. 


higher than that of carbon, but its tend- 
ency to volatilize in a vacuum militates 
against its use. It is also rather weak 
mechanically. Boron oxide has been 
added to carbon filaments to increase their 
resistance, and the carbon has been added 
to zirconium carbide for the same purpose. 
Silicon seems to offer better possibilities 
than boron, and this has been used by 
Parker and Clark.—Abstracted from the 
Illuminating Engineer (London), June. 
< 

Electric Iron and Steel Furnaces. 

Tn this general review of the work which 
has been done in developing the electric 
furnace for the production of iron and 
steel, some interesting facts are given re- 
lating to the most recent developments. 
Attention is ‘called to the fact that, in 
spite of the prophesies of the rapid sub- 
stitution of the electric furnace for the 
blast furnace, as yet but little smelting is 
done, although a good deal of electric 
melting is carried out. The reasons for 
this are the wastefulness of all furnaces, 
the cost of electric energy, and the incon- 
venient location of most water powers. 
A review is given of the investigation 
made by the Canadian commission ap- 
pointed to look into’ this matter. No 
mention was made of the Stassano fur- 
nace in the report of this commission, be- 
cause it was impossible at the time for 
the commission to carry out any tests with 
it. Some recent work has been done near 
Rome with this furnace, which is of the 
are type having a closed cylinder with 
slightly inclined vertical axis about which 
it revolves slowly. The charge is bri- 
quetted and exposed merely to the heat 
radiated from three arcs playing above it. 
The output agrees fairly well with the 
calculations. The slow rotation is in- 
tended to promote an cfficient mixing of 
the mass, but seems to complicate the 
mechanism considerably. There are three 
of these furnaces, rated at 100, 200 and 
1,000 horse-power, respectively, which 
have been recently installed in the artillery 
works of the Italian Government. In 
these three-phase currents are employed, 
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taken from the municipal supply system. 
The electrodes are controlled hydraulical- 
ly. The 200-horse-power furnaces takes 
a charge of about 450 pounds of cast-iron 
turnings, lime and some ore, about 500 
pounds of scrap, and some ferrosilicon 
or ferromanganese. The resulting steel is 
said to be of excellent quality. About one 
and one-third kilowatt hours are required 
to produce a kilogramme of steel. The 
electrode consumption is said to be five 
kilogrammes for each ton of steel pro- 
duced, and the cost of renewing the lin- 
ings $2.50 a ton. The furnace requires 
six attendants. It should be noted that 
the Italian ores used are exceptionally 
pure, which should be favorable for this 
furnace. Another Stassano furnace has 
been installed at the Bonner Fraser Fab- 
rik, of Bonn, on the Rhine, where it is 
used for producing steel for milling 
cutters and rapid tool steels. It is also 
employed for producing a very soft, mal- 


leable steel for automobile parts. The 
amount of steel required by this company 
is three and one-half tons a day. Power 
is obtained from a local three-phase sup- 
ply. This furnace is completely enclosed 
and the electrodes are worked by hand 
with the aid of water from the town 
mains. The furnace is revolved by a five- 
horse-power electric motor, and produces 
about one ton of steel for each charge, 
and is used-for three or four heats per 
day, each taking about three hours. Two- 
thirds of the charge is put in first, and 
after the current is regulated and the 
charge melted, the remainder is added. 
The electrodes stand nine heats and can be 
used until quite burned down. The mag- 
nesite lining must be renewed frequently, 
an operation which requires five days. 
This is the heaviest item in the mainte- 
nance, but in spite of it the furnace is 
said to be cheaper than the old crucible 
process. A furnace of the Héroult type 
has been in operation at Dusseldorf since 
December, 1906. It consists of a trough 
tilted by hydraulic power on are-shaped 
rails. Two powerful electrodes are held 
by racks and moved by electric motors 
while maintained at a distance of two 
inches above the fused steel. Only about 
once in 1,000 charges has there been any 
trouble from the breaking of an electrode. 
The furnace is completely covered to keep 
out air, and it is said that in it phosphor- 
ous is brought down to 0.005 per cent and 
carbon and manganese can be kept within 
0.05 or 0.03 per cent. The treatment re- 
quires from one and one-quarter to two 
hours and the attendance of two men and 
a boy, but the work is easier than with the 
other furnaces, and first-class steel can 
be produced at less cost than in a cruci- 
ble. Two hundred kilowatt-hours are 
reckoned per ton of steel, and during 1907 
this furnace stood 2,337 charges, some- 
times being used ten times a day. No 
noteworthy repair has»been necessary.— 
Abstracted.. from, Engineering) (London), 
June 5. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


An Automatic Emergency 
Railway Car Brake. 


At the recent exposition of the Amer- 
ican Museum of Safety Devices, in New 
York city, one of the interesting pieces 
of apparatus shown, and one which at- 
tracted a great deal of favorable comment, 
was the automatic accident combination 
railway car brake invented by George F. 
Brandau, of Utica, N. Y. This brake 
consists of three different devices working 
conjointly or each working separately. 
There is an ordinary brake for the usual 
stops, which may be operated by hand 
power, by compressed air or by electric- 
ity. ‘There is an accident brake, which 
works by gravity, and which should be 
used only when the ordinary brake fails 
or where a very sudden stop is necessary. 
There is also a life guard, which hangs 
in front of the car in apron fashion, which, 
when it comes in contact with an obstruc- 
tion on the track, is automatically de- 
flected backward, setting the emergency 
brake, so that it is impossible for the car 
to pass over the obstruction. To operate 
the emergency brake the motorman presses 
a button on the platform with his foot 
and pulls a lever. In ordinary use the 
brake-shoes are suspended in front and 
against the centre of the wheel. For 
making a sudden stop the shoe drops in 
front of the wheel, on the rail, the wheel 
mounts the shoe and revolves without 
moving the car. The under surface of 
the shoe is provided with a combination 
of emery and other substances which grip 
the rails. Flanges and grooves hold the 
wheel, shoe and rail together. It is stated 
that the stops are made without jar or 
shock. After the car has been properly 
stopped the brake is brought in its normal 
place by reversing the car three feet, 
or applying the air to lift the brake, 
or winding it up by means of the hand 
brake. 

This apparatus may be attached to 
either a single-truck car or the largest 
double-truck car. It may also be applied 
to a train of cars, the pull of the lever in 
one car setting the brakes on each of the 
other cars at the same moment. The 
rigging of the brakes prevents a parting 
of the train and the running away of 
either section, because, should a coupling 
break, the brake-rods would have to break 
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too, and this would cause a pull in either 
direction, which would set all of the brakes 
in the train. 

-ee — 


The Keystone Portable Volt- 


Wattmeter. 


The Keystone Electrical Instrument 
Company, Ninth street and Montgomery 
avenue, Philadelphia, Pa., has placed on 
the market a portable volt-wattmeter, an 
illustration of which is shown herewith. 
This is designed primarily for the meas- 
urement of the watt consumption of in- 
candescent lamps and for ascertaining the 
voltage at the terminals of the lamps. It 
combines in one instrument a voltmeter 
and a wattmeter. 

The instrument is encased in polished 
mahogany with a snap lock and a leather 
carrying handle. Two binding-posts are 
provided for the purpose of connecting in 
circuit, the connection being made by 


KEYSTONE PORTABLE VUOLT-WATTMETER. 


means of a plug and cord from any con- 
venient receptacle. If is also provided 
with a flush lamp receptacle for Edison 
base and a switch for throwing the im- 
strument into and out of circuit, and to 
change the indications from volts to watts. 
In the case of double-range instruments 
there is likewise provided a second switch 
which normally connects the instrument 
to the 300-volt coil, and which, on being 
turned, throws on to the 150-volt coil. 
The instrument is provided with two 
scales, one in volts and one in watts. 
The apparatus is made for single and 
double range. The single-range instru- 
ment reads to 150 volts and 150 watts. 
The double-range instrument reads to 150 
and 300 volts and 150 and 300 watts. 
The instrument will safely carry one and 
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one-half amperes, enabling readings to be 
made on lamps up to and including fifty 
candle-power. It is constructed on the 
electro-dynamometer principle, and is cor- 
rect on either alternating-current or di- 
rect-current circuits. 

The instrument is direct-reading, the 
pointer indicating directly the values 
measured without the necessity of balanc- 
ing the pointer to zero, and it measures 
the potential at the terminals of the burn- 
ing lamp, and not at the line. It has 
been carefully designed to avoid errors 
which have existed in similar types of 
instruments. It is arranged so that a 
mistake in connection is impossible, and 
the changes in reading are so clearly in- 
dicated by the switches that no skill or 
previous experience is necessary to operate 
it, nor special instruction required. 

Aside from lamp testing it is useful as 
an ordinary voltmeter, and can be used 
as a wattmeter for any device which does 
not consume more than one and one-half 
amperes. 

$22 Gio =. 
Recent Allis-Chalmers Motor 
Orders. 

The Schlitz Brewing Company, Mil- 
waukee, has recently purchased twenty 
standard Allis-Chalmers induction motors, 
from three to forty horse-power each, for 
installation in a new malt house just built. 
The Cudahy Packing Company, at Cud- 
ahy, Wis., will install, in addition to its 
present large line, nine new ` Allis- 
Chalmers induction motors in the sausage 
room, ranging in capacity from ten to 
forty horse-power. ‘The Benito Juarez 
Mines Company, Salinas, Mexico, ordered 
a full equipment of generators and motors, 
the latter ranging from one-half to fifty 
horse-power, for the operating of a new 
gold stamp mill, all the machinery for 
which is being furnished by the Allis- 
Chalmers Company. Washburn Crosby 
Company, at Minneapolis, will install, 
among others, a 200-horse-power Allis- 
Chalmers induction motor. The Standard 
Ifosiery Company, of Philadelphia, has 
purchased twenty-eight induction motors, 
from one to forty horse-power in capacity. 
Libby, McNeil & Libby Company, Chi- 
cago, a large user of these machines, has 
placed orders for another line of Allis- 


Chalmers induction motors in units from 
ten to forty-horse-power capacity. 


June 27, 1908 


Westinghouse Type SA 
Motors. 

The type SA motors, made by the West- 
inghouse Electric and Manufacturing 
Company, Pittsburg, Pa., an illustration 
of which is shown herewith, are equipped 
with auxiliary commutating poles, afford- 
ing an ideal source of power for all oper- 
ations where increased economy must be 
effected by frequently changing the driv- 
ing speed. The speed of these motors can 
be adjusted between wide limits simply by 
moving a controller handle, and the speed, 
once adjusted, remains practically con- 
stant at all loads until further adjustment 
is made. The number of different speeds 
obtainable between the minimum and the 
maximum is limited only by the number 
of notches on the controller. 

The type SA motor is particularly 
adaptable for machine tool driving, where. 
with the greatest economy, the speed must 
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TYPE SA MOTOR. 


be adjusted in each case for the work in 
hand. The controller can be mounted 
convenient to the operator and the de- 
sired speed obtained without stopping the 
work. The saving of the operator’s time 
results in decreased cost of product, and 
the accuracy with which the speed can be 
adjusted results in improved quality of 
work. 

The type SA shunt-wound, adjustable- 
speed elevator motors not only meet all 
the requirements as to torque, but also, 
at all loads, run at approximately constant 
speed for each controller notch. For 
starting and stopping, the motor is oper- 
ated at full field strength, and the torque 
is practically identical with that of the 
best compound-wound elevator motor. 
The starting torque is approximately 
double the running torque. The speed of 
the elevator is increased by cutting a con- 
trolling resistance in series with the motor 
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field, thus weakening the field, and is 
again decreased by strengthening the field. 
The perfect control of the speed enables 
the operator to bring the elevator to an 
easy stop level with the landing. 

The type SA motors are built with eyl- 
indrical cast-iron yokes machined on each 
end to receive the brackets which carry 
the bearings. Inside the frame are ma- 
chined seats to which the poie-pieces are 
bolted. The pole-pieces are built up of 
soft sheet-steel punchines. The field coils 
are wound on insulated shells. The arma- 
ture is of the slotted drum type. The 
armature coils are form wound, and for 
machines of similar characteristics are 
interchangeable. 


CONTROLLER FOR BENDING RoLL MOTORS. 


Good ventilation is provided by means 
of radial ducts that connect with openings 
in the spider. The rotation of the arma- 
ture causes air to pass in through the 
spider openings and out through the air 
ducts and through the overhanging ends 
of the armature coils. 

The auxiliary commuiating poles are 
placed midway between adjacent main 
field poles. The main field poles are 
shunt-wound, and their strength depends 
upon the adjustment of the controller, 
The latter poles are series wound. The 
auxiliary poles are cast steel of relatively 
small cross-section, and are securely bolt- 
ed to the frame. The coils for the com- 
mutating poles are form wound and thor- 
oughly insulated. ‘They are supported by 
the pole tips and a coil support close to 
the armature surface, where their ful! 
strength is utilized to overcome the arma- 


ture reaction. 
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The motors may be semi-enclosed or en- 
tirely enclosed by the simple addition of 
gratings or enclosing covers to the open- 
ings between the arms of the bearing 
brackets. ~ 

The Westinghouse Electric and Manu- 
facturing Company has developed and is 
prepared to furnish motor-starters and 
controlling devices for many classes of 


REVERSING CONTROLLER FOR ELEVATOR SERV- 
JCE. TYPE A MAGNET SWITCHES. 


work. Special lines of controllers are 
made for machine-tool motors, for rolling- 
mill motors, for elevator motors, for the 
automatic control of pump motors, as well 
as controllers for causing motors to per- 
form automatically predetermined series 
of operations. 

The starters are equipped with auto- 
matie low-voltage release devices, arcing 
tips and blowout magnets. By substitut- 
ing a panel for the face plate, room is 
made for mounting a fused switeh or cir- 
cuit-breaker, thus making a compact unit 
containing all the devices necessary for 
starting and protecting a motor. 

One of the illustrations herewith shows 
a controller for bending-roll motors. This 
operates by varying the resistance in 
series with the motor armature. These 
controllers have thick copper contact_seg- 
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ments mounted on heavy soapstone discs, 
and also moving contacts of ample size. 
Powerful blowout magnets prevent inju- 
rious_arcing. The contacts are easily and 
cheaply renewed. 

For controlling elevator motors type A 
magnet switch controllers are used. An 
illustration of this controller is shown 
herewith. Each controller consists of a 
group of electromagnetic unit switches 
mounted on a panel and operated from 
the elevator cage mechanically by means 
of a rope, wheel or lever, or electrically 
by means `of a small master controller. 
The operation of the unit switches is en- 
tirely automatic, and they can be adjusted 
so that the motor speed will accelerate 
at any predetermined rate. 

sea 


Beautifying the Grounds of 
the Crocker-Wheeler 
Company. 

The Crocker-Wheeler Company, Am- 
pere, N. J., is making constant efforts to 
beautify its factory grounds, and in car- 
rying out this work has moved several 
large trees and replanted them in different 
locations on the property. On June 11 
an oak tree sixty feet high was lifted | 
means of the Crocker-Wheelcr locomotive 
crane, carried about 200 feet and replani- 
ed near the new post-office which is being 
built on the company’s property. The 
accompanying illustrations show several 
interesting views of the method in which 
this replanting was handled. The han- 
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Electric Dock Hoist. 


A striking example of time saving 
through the use of a modern electric hoist 
comes from the Pacific coast, where in 
the yards of the Commercial Boiler Works 
in Seattle a sixty-five-ton boiler was raised 
from the dock and placed in position in 
the hold of the steamship “Pennsylvania” 
in the short space of twenty minutes. The 


LAMBERT HorstiInac ENGINE CoMPANY’s DRUM 
Hoist, DRIVEN BY Forty.-Horst-Power, 
Type K, WEsTinGHovuse Motor, HANDLING 
Sixty-Ton BOILER. 

illustration shows the boiler about to be 

placed in the hold. 

The plant of the Commercial Boiler 

Works, engaged in the manufacture of 

marine boilers and in handling ship re- 
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“K” Westinghouse direct-current motor 
controlled by a drum-type controller, af- 
fording nine forward and nine reverse 
speeds. From the drums of the hoist a 
three-quarter-inch cable runs to the top 
of the shear legs, where it reeves through 
a set of blocks capable of lifting from 
seventy-five to ninety tons. 

The boiler which was lifted and placed 
in position in twenty minutes was one of 
the largest ever built in Seattle. The 
worm-gear hoist which was previously 
used would have required three hours’ 
time to raise the same load. A fifteen- 
ton boiler was recently loaded by the Lam- 
bert hoist in four and one-half minutes. 

The power which drives the hoist and 
the motors in the shop as well is purchased 
from the Seattle-Tacoma Power Con- 
pany, being transmitted by a two-phase 
line at 2,300 volts. It is utilized on the 
dock as direct current and in the shops 
as alternating current for two fifty-horse- 
power motors driving heavy rolls, one 
fifty-horse-power motor driving an air- 
compressor and various small motors, ali 
of standard Westinghouse manufacture. 
A motor-generator set is installed in the 
shop, to supply the necessary direct cur- 
rent for the hoist. 

— 0 
The Sprague Octagon Box 
No. 6250. 

In a description of the octagon box No. 
6250, manufactured by the Sprague Elec- 
trie Company, of New York city, in last 


BEAUTIFYING THE GROUNDS OF THE CROCKER-WHEELEK COMPANY, AT AMPERE, N. J. TRANSPLANTING A 81xTY-FooT 
Oak WITH A LOCOMOTIVE CRANE. 


dling of this large tree and the ball of 
earth in which the roots were embedded 
involved a nice calculation as to the centre 
of gravity of the tree. The work was 
accomplished, however, without mishap. 
The Crocker-Wheeler plant is becoming 
one of the show plants of the country. 


pairs, has its machines equipped with in- 
dividual motor drive, and to facilitate the 
loading of heavy materials it was found 
necessary to install electricity in the yards 
as well. The hoist used was supplied by 
the Lambert Hoisting Engine Company, 
and is driven by a forty-horse-power type 


week’s issue of the ELECTRICAL REVIEW, 
it was stated that the covers to these boxes 
were interchangeable with standard three- 
quarter-inch round boxes. This should 
have read that they were interchangeable 
with standardcthree ‘and ‘one-quarter-inch 
round boxes. l 
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carbon filament. 
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Progress in the Development . the surface of the filament as soon as it 


of the Helion Lamp. 
At a meeting of the American Society 
for the Advancement of Science, of New 


York, held in December, 1906, a new in- 


candescent lamp was exhibited by the in- 
ventors, Professor Herschel C. Parker and 
Walter G. Clark. The characteristic of 
this lamp is the filament prepared by the 
deposition of silicon upon a carbon core. 
The filament thus prepared, due either to 
the high temperature at which it operates 


- or to selective radiation, gives off a white 


light, similar to sunlight. Hence the new 


_ lamp has been named the “Helion.” Al- 


though lamps prepared at that time gave 


very excellent performance and high ef- 


ficiency, considerable research work re- 
maified to be done in order to reduce the 
method of making to a simple commercial 
process. This, the inventors say, has now 


been done, as the filament is practically — 


perfected and the matter of turning out a 
commercial lamp is one of mere me- 
chanical detail. 

In appearance the Helion filament re- 
sembles a wire of Russian iron. It is 
‘strong and stiff and easily handled without 
breaking. Compared with the so-called 
wire filaments it is considerably thicker, 
while, due to its exceedingly high resist- 
ance, it is even shorter than the normal 
The Helion filament is 
prepared by flashing a carbon core in a 
suitable vapor of silicon, thus depositing 
the silicon coating upon the incandescent 
carbon and building the latter up to a 
thick, uniform wire. ‘The finished filament 
is from three to five times as thick as the 
carbon core used, but its resistance is such 
that a 220-volt filament is only three 
inches in length, and one for 110 volts 
is half this length; and it is casy to make 
a single-filament, 500-volt lamp. The 
process of flashing has been so standard- 
ized that it is a simple matter now to pre- 
pare filaments for 110, 220, or any desired 
voltage. It is, however, proposed to put 
out lamps in standard sizes of twenty and 
forty candle-power and for the regular 
potentials. 

A remarkable thing about the Helion 
filament is that it can be burned in the 
Open air without immediate destruction. 
When thus burned, it is, of course, not as 
efficient as when enclosed in an exhausted 
bulb, and it is very sensitive to drafts 
blowing upon the filament and causing its 


_candle-power to vary greatly. But aside 


from the scientific interest of this striking 
experiment, the apparent immunity from 
combustion, which is probably due to a 
coating of an oxide of silicon formed upon 


becomes incandescent, indicates that ex- 
haustion of the bulbs of the Helion lamp 


110-VoLT HELION FILAMENT BURNING IN AIR. 


need not be carried as far as is necessary 
for other types of lamp. The filament 
could, if desired, be used without an en- 


22u-VoLT HELION FILAMENT BURNING IN AIR. 


closing globe, but it would then be less 
efficient and liable to be broken if not 
protected. | 

The shortness and stiffness of the fila- 
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ment are excellent qualities, as they render - 
the lamp indifferent to vibration, making 
it suitable for use on naval vessels, where 
the concussion, due to the firing of the 
large guns, is disastrous to more fragile 
lamps, and for railway purposes, where 
the jarring is also severe. The inventors 


state that the filament costs but little more 


to make than the carbon filament and that 
the efficiency is even better than that of 
the tungsten and tantalum lamps. They 
state, also, that although at present it is 
rated as a one-and-one-quarter-watt-per- 
candle filament, it can be safely burned at 
one watt per candle, giving an excellent 
life. It is said that the lamp will shortly 
be put in commercial use, when certain 
mechanical details have been perfected. 
— 0 
Telephone Service in Paris. 


Marquis de Montebello, president of the 
Association of Telephone Subscribers, of 
Paris, France, in bulletin No. 47, pub- 
lished in May of this year, calls attention 
to the failure of the administration to 
effect very necessary improvements in the 
telephone service of the city of Paris. 
The Association of Telephone Subscribers 
has been at work for four years, and, 
Marquis Montebello says, can not be ac- 
cused of having lacked good will, pa- 
tience and disinterestedness. ‘The asso- 
ciation has concluded that the draft of law 
looking to remedying the situation pro- 
posed by M. Simyan is imperfect and in- 
applicable, due both to the wording and 
the opposition that the proposition has 
met in the Chamber and the hostility of 
the administration. The circular states 
that the government is unable to provide 
a telephone service sufficient for present 
needs for Paris as well as the provinces. 
because many hundreds of millions of 
francs will be required, while the propo- 
sition now before the government calls for 
only 42,000,000 in six annual payments. 
It is also stated that the government is 
incapable, from a technical point of view, 
of rapidly putting on foot a rational and 
practical plan of reform. 

The recruiting for important positions 
in the service is made by recommendation, 
and the favoritism which has been in- 
dulged in has brought about a state of 
great dissatisfaction among the personnel 
of the department. 

The conclusion is that the telephone 
service can be reorganized only with the 
aid of private industry. Only a private 
industry can raise, without difficulty, the 
necessary capital and, within two or three 
years, furnish a telephone service equiva- 
lent to the present feeds. 
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Society for the Promotion of 
Engineering Education. 

The sixteenth annual meeting of the 
Society for the Promotion of Engineering 
Education was held in Detroit, June 24 
to 27. This was a joint meeting with the 
American Society of Mechanical Engi- 
neers. The headquarters were established 
at the Hotel Cadillac, where the sessions 
were also held. Following is the pro- 
gramme which was prepared for this 
meeting : 

Wednesday Afternoon, June 24—Mect- 
ing of the council at 2 o’clock; general 
session at 3 o'clock; address of welcome; 
report of the treasurer, William O. Wiley; 
report of the secretary, Arthur L. Wil- 
liston; report of the joint committee on 
engineering education, by Professor Du» 
gald C. Jackson; “The Course in English 
in Technical Schools,” by Professor J. 
Martin Telleen; “Results of an Experi- 
ment in Teaching Freshman English,” by 
Dean William Kent; “A Proposed Course 
in General Engineering,” by Harwood 
Frost; “Present Curricula of the Mechan- 
ical Engineering Courses,” by Professor 
William T. Magruder; “The Correlation 
of Courses in Engineering Colleges,” by 
Gardner C. Anthony. 

Wednesday Evening, June 24, at 8.30 
o`cloek-—Contributions of Photozraphs 
to Our Knowledge of Stellar Evolution,” 
a lecture by Professor John A. Brashear. 
A joint session with the American Society 
of Mechanical Engineers. 

Thursday Morning, June 25, at 10 
o’clock—The members of the society were 
entertained by a steamer trip to the ship- 
vard of the Great Lakes Engineering 
Works at Ecorse to witness the launching 
of the 10,500-ton steamer William B. 
Meacham, and to see the sinking into 
place of the fourth section of the Detroit 
tunnel, returning in time for lunch. 

Thursday Afternoon, June 25—Meet- 
ing of the council at 2 o'clock; president's 
address to the society at 3 o'clock; “The 
Function of the Engineer in the Con- 
servation of Natural Resources of the 
Country,” by President Charles S. Howe; 
“Adapting Means to the End in Technical 
Education,” by Arthur L. Rice; “The 
Place of Foreign Languages in the Cur- 
riculum of the School of Engineering,” 
by Professor Arthur L. Wright; “Second 
Degrees for Graduates of Engineering 
Courses,” by Dean W. M. Goss; “Scho- 
lasticism in Engineering Education,” by 
Professor John Price Jackson; “Concen- 
tration of College Work on a Smaller 
Number of Subjects,” by Milan R. Bump. 

Thursday Evening, June 25, at 9 
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o’clock—Members of the Society for the 
Promotion of Engineering Education were 
guests of the American Society of Me- 
chamcal Engineers at its annual! spring 
reception held at the Hotel Cadillac. 

Friday Morning, June 26—Meeting of 
the council at 9.30 o’clock; meeting of 
the society at 10.30 o’clock; report of the 
Committee on the Revision of the Con- 
stitution, by Professor Arthur L. Willis- 
ton; report of the Committee on Tech- 
nical Books for Libraries, by Professor 
A. H. Ford; “Hydraulic Laboratories: 
Their Equipment, Method of Conducting 
Work, Their Efficiency as a Factor in 
Engineering Education, Methods of 
Teaching Hydraulics, Ete., by Professor 
D. W. Mead; “Electrical Laboratory Effi- 
ciency,’ by ©. Sumner Edmands; “Ce- 
ment Laboratory Practice,’ by Professor 
Ira O. Baker; “Entropy: A Simple Meth- 
od of Presentation,” by Professor W. D. 
Ennis; “How Far Is Pure Thermodynam- 
ics of Value in Preparing Students for 
Handling . Mechanical Engineering or 
Heating Problems?” by Professor Arthur 
J. Wood. 

Friday Afternoon and Evening, June 
26, at 3 o’clock—The members, guests and 
ladies were invited by the Detroit Local 
Committee to an afternoon and evening 
sail on the Detroit River, leaving on the 
steamer Britannia from the Detroit, Belle 
Isle and Windsor Ferry dock, at the foot 
of Woodward avenue, sailing around Belle 
Isle, thence down the river to Amherst- 
burg and to the head of Lake Erie, re- 
turning to Bois Blane Island. where 
supper was served, afterward returning to 
Detroit. 

Saturday Morning, June 27—Meeting 
of the council at 9 o'clock; general ses- 
sion andl election of officers at 9.30 
o'clock; report of the Committee on 
Industrial Education, by Professors 
Calvin M. Woodward and Arthur 
L. Williston; “The Relation Between 
Engineering Education and Industrial 
Education,’ by Professor Charles R. 
Richards; “Two Years of the Co-opera- 
tive Engineering Courses, University of 
Cincinnati,” by Professor Herman Schnei- 
der; “The Careers of Graduates in Me- 
chanical Engineering,” by Professor 
Franklin de R. Furman; “A Summer 
Course in Surveying.’ by Professor 
Charles Derleth, Jr.; “The Co-ordination 
of Work in Drawing Rooms, Shops and 
Laboratories, and the Real Function cf 
Shop Instruction for Engineering Stu- 
dents,” by Professor Dexter L. Kimball. 

Saturday Afternoon at 2 o’clock— 
“The Concentric Method of Education in 
Engineering,” by Professor V. Karapetoff ; 
“Requisite Qualifications of an Engineer- 
ing College Instructor,” by Oliver B. Zim- 
merman; “Should the Engineer Be Re- 
quired to Hold License?” by Professor 
Walter H. Drane; “The Use, Abuse and 
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Care of Lantern Slides,” by Professor 
Henry H. Norris; “Shall We Try to De- 
velop General Culture by Teaching En 
gineering Subjects in a Broad and Com- 
prehensive Way, or Shall We Introduce 
Unrelated Subjects Because of Their Sup- 
posed ‘Culture Value’?” by Professor E. 
Brydone; “A Combined College and En- 
gineering Course,” speakers to be an- 
nounced; “A Five-Year Course in Engi- 
neering: Is This Advisable?” speakers to 
be announced; “How Shall We Teach the 
Lower Classes So That All Men May 
Come in Contact with the Older Profes- 
sors—the Heads of Departments?” speak- 
ers to be announced. 

Saturday evening at 8 o’clock the 
annual banquet will be held. Details will 
be announced at the convention. 


+ ~~ < 
Electrical Apparatus in a 

Metallurgical Laboratory. 

In a paper read at the recent meeting 
of the Iron and Steel Institute, in 
London, May 14 and 15, by Walter 
Rosenheim, the title of which was “The 
Metallurgical and Chemical Laboratories 
in the National Physical Laboratory,” a 
brief description of a number of electrical 
devices which have been installed there 
was given. Along with a number of vari- 
ous types of furnaces heated by gas are 
several electrical resistance furnaces. These 
are tube furnaces of various lengths and 
diameters, some being wound with nickel 
wire and some of the Heraeus type wound 
with platinum wire. The current for 
these furnaces is derived from a large 
storage battery in the laboratory, capable 
of delivering 150 amperes at 110 volts. 
Usually the load does not exceed thirty 
amperes. 

In the furnace room there is a small 
mechanical blower driven by a three-horse- 
power electric motor for supplying air to 
the gas-heated furnaces. This motor also 
drives a number of small tools. 

In the same room are a number of pyro- 
metric appliances, which include a poten- 
tiometer, and a number of pyrometers of 
the thermo-junction type. These instru- 
ments have been used with success for 
studying the recalescence phenomenon of 
cooling metals, as well as for determining 
melting and freezing points, cooling 
curves, etc. 

In the microscopic laboratory a bench 
has been especially fitted for studying 
metal sections under the most favorable 
conditions, the illumination being pro- 
vided in an oblique direction by means of 
Nernst and other electric lamps. This 
room is also fitted with an ultra-violet 
microscope with special arrangements for 
illuminating it by means of monochro- 
matic light. 
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DOMESTIC AND EXPORT. 

BOND’ ISSUE OF $2,500,000 AUTHORIZED—The Milwaukee 
(Wis.) Light, Heat and Traction Company has been granted per- 
mission by the state railway commission to issue $2,500,000 in re- 
funding and extension mortgage five per cent bonds. This is the 
first move in the preparation for improving the system to meet the 
public demand. The bonds will be issued as they are required in 
carrying out the work. 


NASHVILLE RAILWAY AND LIGHT COMPANY—The stock- 
holders of the Nashville (Tenn.) Railway and Light Company have 
authorized the cancellation of the refunding and improvement mort- 
gage, dated July 2, 1906, and the execution of a new mortgage, to be 
dated July 1, 1908, to secure an issue of $15,000,000 refunding and 
extension mortgage five per cent gold bonds. Of these bonds $2,000,- 
000 can be issued at once, the balance being reserved to retire 
$6,000,000 underlying bonds and to reimburse the company for 
eighty per cent of the cost of subsequent additions to the property. 
Of the bonds now issuable $1,425,000 has been offered to the stock- 
holders for subscription. The proceeds of these bonds will permit 
the company to retire the $1,000,000 collateral trust notes maturing 
on July 1 and liquidate all other floating debt. 


PROPOSED TROLLEY ROAD OVER BROAD MOUNTAIN— 
President George Gerber, of the Schuylkill Railway Company, 
Girardville, Pa., announces that a trolley road is to be built over 
the summit of the Broad Mountain, which will connect Pottsville 
with Ashland, Mahanoy City, Shenandoah, Mount Carmel and 
Shamokin, Pa. The cost will be $3,000,000. President Gerber has 
offered to go into the enterprise jointly with the Eastern Railway 
Company, of which the J. G. White Company, of New York, is the 
principal owner. If this offer is not accepted the Schuylkill company 
will undertake the work alone. The Reading company has a project 
to tunnel Broad Mountain, but as this would cost $7,000,000 it is 
not believed the work will be undertaken. The Reading is now 
increasing its facilities over the summit of the mountain. 


NEW ELECTRICAL DEVELOPMENT COMPANIES ORGAN- 
IZED—The Hudson River Electric Power Company interests are 
promoters of two new corporations, articles for which have been 
filed with the secretary of New York state, one, the Mohawk Power 
Company, of Glens Falls, which has been formed to manufacture 
gas and electricity for light, heat and power purposes and to con- 
struct dams across the Mohawk River in the counties of Schenectady, 
Albany, Saratoga, Montgomery, Herkimer and elsewhere. The capi- 
tal is $100,000 and the directors include Eugene L. Ashley and 
Elmer J. West, of Glens Falls, and Byron E. Morrow, of Schenectady. 
The Fublic Utility Securities Company, of Albany, the companion 
concern, is formed with a capital of $100,000 to engage in quarrying, 
contracting, building, grazing, stock raising, ice harvesting, trucking 
and vehicle manufacture. The directors include J. Miller Seay, J. 
Ward Russell and Harry B. Austin, of Glens Falls. 


BOSTON SUBURBAN ELECTRIC COMPANIES—The share- 
holders of the Boston Suburban Electric Companies have formally 
authorized the trustees to borrow money from time to time, as 
necessity required, up to an amount not exceeding $1,500,000. As 
$796,000 has already been borrowed, the action taken leaves $704,000 
yet to be borrowed as may be deemed advisable. The proposition to 
issue new stock not to exceed 7,500 shares of preferred and an equal 
amount of common, the same to be given, in exchange for outstand- 
ing notes or bonds, was laid on the table. The stockholders further 
voted to rescind the vote passed on September 20, 1907, by which 
the trustees were authorized to issue 7,924 shares of preferred and 
7,924 shares of common stock, this vote being passed by reason of 
the fact that the stock so voted had never been issued, owing to 
the unsatisfactory market conditions. Later on, when the situa- 
tion shows improvement, stockholders may be asked to vote anew 
on a new issue of stock. 


MANHATTAN RAILWAY BOND ISSUE—The Public Service 
Commission has granted the application of the Manhattan Railway 
Company, New York city, to make two refunding bond issues of 
$10,818,000 and $894,000, respectively, subject to conditions of which 
one is that the bonds must be sold at a price which will bring 
ninety-one at private sale, or shall be offered at public sale to the 
highest bidder. The Manhattan Railway Company may sell so many 
of the bonds authorized as shall be sufficient to realize an amount 
which will pay the principal of the bonds of the Metropolitan Ele- 
vated Railway Ccmpany, due July 1, 1908, and the reasonable ex- 
penses of refunding, which expenses shall not include any commis- 
sion for the sale of said bonds or for entering into any under- 
writing or purchase agreement; and the said proceeds of the sale 
of the bonds authorized shall be applied by said Manhattan Rail- 
way Company only to or toward the above expenses and principal. 
Unless the said bonds shall be sold at private sale on a basis of not 
exceeding four and four-tenths per cent and accrued interest, the 
treasurer of the company shall invite proposals for the purchase of 
said bonds to be publicly advertised, giving the provisions imposed 
by the commission as to the prices, lots and conditions under which 
the board of directors may reject the bids. 


NEW INCORPORATIONS. 


HARRISBURG, PA.—Roseto Electric Light, Heat and Power 
Company, Roseto, Northampton County. $5,000. D. Donatelli, 
treasurer. 


AUGUSTA, ME.—Vassalborough Electric Light and Power Com- 
pany, of Waterville. $50,000. President and treasurer, E. Chase, 
Winslow. 


SPRINGFIELD, ILL.—Consumers’ Light, Heat and Power Com- 
pany, of East St. Louis. $2,400. Incorporators: John L. Flannigan, 
W. H. Hauss and A. A. McBrien. 


CHARLESTON, W. VA.—Berea & Slab Telephone Company, of 
Harrisville, Ritchie County. $10,000. Incorporators: Newton Low, 
William Hall, George Amick and George Layfield, of Cairo, and John 
Hatfield, of Harrisville. 


SALT LAKE CITY, UTAH—The Davis County Light and Power 
Company. $50,000, with shares at $1 each. Officers: J. D. Wood, 
president; J. H. Wilcox, vice-president; N. B. Stanley, manager; 
E. F. Richards, secretary and treasurer. The company will operate 
in and about Farmington. , 


COLUMBUS, OHIO—Columbus, Marion, Upper Sandusky & 
Toledo Construction Company, of ‘Upper Sandusky. $35,000. In- 
corporators: General J. Kent Hamilton, George A. Bassett, George 
P. Kirby, W. L. Rowland and W. S. Thurston, Jr., all of Toledo. 
The object of the incorporation is the construction of an interurban 
electric railway touching the cities named. 


PATERSON, N. J.—Oakdale Land and Improvement Company. 
$200,000. C. Frank Kireker, agent. Organized to buy and sell and 
improve land, construct a telephone line, an electric plant for fur- 
nishing light and power, build a trolley line and engage in the 
transportation of passengers, freight and express matter. Incor- 
porators: James M. Stout, New York; William Gage, New York, 
and Nathaniel N. Broughton, Hackensack, N. J. 


JOLIET, ILL.—Northeastern Electric Railway Company. $50,000. 
To be constructed between Woodstock in McHenry County, to 
Sycamore in DeKalb County. Incorporators and first board of di- 
rectors: Clinton G. Lumley, E. C. Spinney, Irving D. Stevens, 
E. B. Harang, F. H. Rhodes, William L. Abbott, George W. Lyndon, 
George T. Goodrow, Charles A. Spenny, A. C. Williams, B. J. Simp- 
son, M. A. Garrett, B. E. Livingston, E. P. Stranberg-and- Darius 


R. Leland. 
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ELECTRIC RAILWAYS. atl 
TOLEDO, OHIO—The Toledo, Fostoria & Findlay Interurban 
Railway has been granted the right to enter Toledo. 


PONTIAC, ILL.—The Bloomington, Pontiac & Joliet Electric Rail- 
way will be extended to Bloomington, the necessary amount of 
bonds having been subscribed by Pontiac citizens. 


HUNTSVILLE, ALA.—It is announced that the street railway 
of the Huntsville Railway, Light and Power Company will be ex- 
tended south of the city one mile to the fair grounds before October. 


MORRISTOWN, N. J.—At the annual meeting of the Morris 
County Traction Company the following board of directors was 
elected: F. H. Alleman, L. A. Gibby, Arthur W. Dunkle, T. F. Lozier 
and William L. Gorgas. 


HILLSBORO, ORE.—The Oregon Electric Railway Company has 
its steel laid on Washington street and a force of men is now work- 
ing toward Portland. Ground has been broken for a substation a 
half mile east of the city limits. 


BELLEFONTAINE, OHIO—Citizens of Degraff and Bellefontaine 
are planning to build an electric line between the two towns. The 
management of Silver Lake Park, which lies between the two towns, 
is also interested in the enterprise. 


WESTCHESTER, PA.—Ex-Burgess C. W. Talbot, of this place. 
who is president of a company formed several years ago, announces 
that all the money required for building and equipping a trolley 
line to Pottstown will be supplied by a Pittsburg syndicate, provid- 
ing the property owners along the line will give the required rights 
of way. 


MINERAL WELLS, TEX.—R. B. Pace, of Shreveport, La., has 
closed a deal with the receivers of the Mineral Wells electric sys- 
tem, whereby he acquires the right, title and interest to the property 
in this city owned by Major J. D. Beardsley, which property went 
into the hands of Messrs. Broad and Kaufman, receivers at Fort 
Worth, last fall. 


MORGANTOWN, W. VA.—A contract has been signed between 
the South Morgan Traction Company and Contractor Frank Alfiery, 
which calls for the extension of the traction company’s lines up 
the river nearly two miles. The cost of this enterprise will be $60,- 
000, and the contract calls for the completion of the work by the 
middle of July. 


BOSTON, MASS.—The Boston & Revere Electric Street Rallway 
Company, leased to Boston & Northern, has petitioned the railroad 
commission for approval of an issue of $50,000 twenty-year five 
per cent bonds, subject to call at $1.050 per bond. to provide means 
for repaying to its lessee sums advanced for redeeming its bonds 
maturing February, 1910. 


FLORENCE, COL.—A. B. Hulit, promoter of the electric line to 
be built along the Arkansas River, states that work on the branch 
between Pueblo and Cañon City will start within thirty days and the 
road be completed within the coming year. The Red Creek Granite 
Company has offered a bonus of $65,000 toward the road as soon as 
it taps the quarry, besides guaranteeing a large freight tonnage. 


BERKSHIRE, MASS.—The Massachusetts legislature will be 
asked to permit the Berkshire Street Railway Company to construct 
a railway to connect the system with the summit of Greylock 
Mountain, extend its lines south from Great Barrington through the 
town of Sheffield to the Connecticut line and connect this extension 
with the town of Egremont. The New Haven road will do the 
$2,000,000 financing involved. 


CARLETON, MICH.—The Ash township board has granted 
Henry A. Everett, of Toledo, an electric line franchise through the 
township. The plan is to continue the Toledo Beach line from 
Monroe down the old plank road, striking Flat Rock, and on into 
Detroit. The township board asked that the company build a line 
extending from the main line to this village, a distance of three 
miles, and give the citizens of this village car service. 


JOLIET, ILL.—A movement is on foot among the business men 
of Joliet to unite with the merchants of Wilmington and others 
along the line to insure the building this season of the proposed 
line of the Joliet & Southern Traction Company from this city to 
Wilmington. The line is surveyed, the right-of-way contracts have 
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been made and the construction of the line now depends upon the 
aid that is asked of the people who will be benefited by the building 
of the road. 


KENOSHA, W1S.—Judge Belden has held invalid two of the fran- 
chise ordinances under which the Kenosha Electric Railway Com- 
pany is planning to operate cars in the city. The ordinances provide 
for long extensions of the line and the court holds that the condi- 
tion of the streets on which the lines are to be built is such as to 
make the action of the council unreasonable. A. C. Frost, president 
of the company, has directed his attorneys to take the cases to the 
Supreme Court. 


HOUSTON, TEX.—Preliminary lines have been run for the ex- 
tension of the Houston Electric Company’s line to Harrisburg, and 
it is the intention now to break ground for construction early in 
July. Twenty-five per cent of the required material has been re- 
ceived in Houston for the work and the remainder has been ordered 
for delivery during the month of July. Four miles of track is to 
be constructed and it is estimated that after work is begun it 
can be completed within sixty or seventy-five days. 


KEYSER, W. VA.—The authorities have granted a franchise to 
the Potomac Valley Railway Company to construct a trolley line 
through the streets of Keyser. Work will commence in the near 
future. This company has already secured franchises in Piedmont, 
W. Va., in Luke, Md., and to Bloomington, Md., and expects to con- 
struct a road to Keyser from Piedmont and also up to New Creek. 
The road will have its terminus in Piedmont, near the point where 
the Cumberland-Westernport Electric Railway ends. 


JOLIET, ILL.—The Joliet & Southern Traction Company has 
closed a contract with the Chicago & Joliet Street Railway Company, 
whereby the cars from the New Lenox division of the Joliet & 
Southern may be brought into the city. Franchises for the Wil- 
mington extension from the township of Jackson and the village of 
Elwood have also been secured. These franchises are for fifty years. 
At Pontiac work has been begun upon the ten-mile extension to 
Chenoa. The bond sale in Pontiac has amounted to $25,000. 


RACINE, WIS.—Franchises of the Milwaukee Electric Railway 
and Light Company granted in 1883 for a term of twenty-five years, 
have been extended until 1942, when all franchises of the company 
in Racine will expire. The company for such franchises extension 
agrees to double-track streets about to be paved, saving the city 

22,000, and will pay $4,708, the cost of certain material used in 
building Main street bridge. The company agrees to furnish elec- 
tricity for lighting and swinging Main and State street bridges and 
also to give six fares for twenty-five cents, to be operative on local 
lines two hours mornings and evenings for the benefit of factory 
employes. 


VANCOUVER, WASH.—Articles of incorporation for the Van- 
couver Traction Company have been filed with the county auditor 
by Attorney M. M. Connors, for Senator E. M. Rands, Vancouver, 
Wash.; W. J. Patterson, of Portland, Ore., and A. Welch, of Portland, 
Ore., as incorporators. The company takes over the old street-car 
company, which was started by Mr. Moore and his associates, of 
Portland, and its object is to finish the construction of the work 
already started and to extend the line through Clarke County. Its 
corporation papers permit this company to construct and operate 


a telegraph and telephone system and to carry freight and express. 


The board of trustees of the new company is made up of Harrison 
Allen, Bert Yates, W. J. Patterson and E. M. Rands. 


TERRE HAUTE, IND.—Articles of incorporation have been filed 
by the Terre Haute & North Eastern Traction Company. The road, 
as it is now -surveyed from Terre Haute to Bridgeton, in Park 
County, a distance of twenty miles, passes through one of Indiana's 
richest coal fields, thickly populated with miners. The promoters 
of the enterprise, who have subscribed stock aggregating $10.000, 
are: S. C. McKeen, A. J. Steen, D. Russ Wood, Charles R. Duffin, 
W. E. Steen, Walter A. Philips, J. R. Finkelstein, John Gilmour, 
Thomas Glynn and Paul Kuhn. The company is incorporated for 
$100,000. Not only does the company propose to operate an inter- 
urban line between Terre Haute and Bridgeton, taking in the towns 
of Markles, Burnett, Fontanet, Coal Bluff, all in Vigo County: 
Perth, in Clay County, and Diamond, in Park; but it also sets out 
as one of its objects the operation of health resorts, parks, hotels, 
mineral springs and places of amusement. 
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ths ELECTRIC LIGHTING. 
inz ‘MALDEN, MASS.—A three-year contract for ‘street lighting has 
been authorized by the common council, the annual expense being 


$32,528.79. 


ib MARYSVILLE, CAL.—The Oro Light and Power Company will 
li spend $50,000 in improving its system at Oroville. William Dur- 
i brow is manager. 


ey ELSINORE, CAL.—The proposition to purchase the electric light 
the plant in the village and operate it as a municipal proposition was 
‘defeated in a recent election. 


i GEORGETOWN, TEX.—At a recent meeting in New York of C. 
W Coler & Company, owners of the Georgetown Water and Electric 
1 Light system, $25,000 was voted for the enlargement and improve- 


th ment of the system. l 

ra : 

i MONTREAL, QUEBEC—The shareholders of the Ottawa Electric 

y Company have given their unanimous endorsement of the recom- 

| mendation of the directors to issue $750,000 refunding and first-mort- 
gage five per cent bonds maturing in 1933. . 

a EAU CLAIRE, WIS.—Under the new lighting contract recently 

g executed between the city and the Chippewa Valley Railway, Light 

tL and Power Company the city is paying $56.40 per light per year for 

yi street lighting instead of the rate paid during the last several years, 

S namely, $74. i 

g SAN FRANCISCO, CAL.—The Great Western Power Company 
has let a contract to the Globe Construction Company for the 

has erection of a transformation substation on a triangular block of 

Dt land bounded by White and King streets and Fourth avenue in 

it East Oakland. 

Ni. 


g GREELEY, COL.—The Home Electric Light Company, of Greeley, 

n whose stockholders are Greeley business men and professors of the 

Y state normal school, have filed on the water of the old millpower 
canal, built by Union colony and later abandoned by it. About 200 
horse-power can be generated. 


aN EATON RAPIDS, MICH.—Dimondale’s village council has con- 
af tracted with the Michigan Power Company to run a line from 
jeg Lansing to that town for the purpose of furntshing street and 
‘it commercial lights. In addition to this the company will furnish 
iy ~ electric power to run all the machinery in the village. : 


TAMAQUA, PA.—For the purpose of doubling its capacity, the 
a Tamaqua Light, Heat and Power Company, which furnishes Tama- 
qua with light, has reorganized and elected the following officers: 
President, James Tinley; secretary, David Bensinger; treasurer, 
George Kellner; secretary of bond issue, E. M. B. Shepp. 


ot BELOIT, WIS.—Harry L. Ream, of this city, and J. W. Harris, 


sé of Lincoln, Neb., have made application to the city council at 
ini Stockton, Kan., to have an ordinance drawn up granting to the firm 
3 of Ream & Harris the right to construct an electric light system in 
E that city and to operate it under a twenty-year franchise. 

a FINDLAY, OHIO—The Fremont Power and Light Company has 


made application to the council of that city for the right to use 
the streets of that city for the purpose of supplying firms and 


ig individuals with electricity for lighting and manufacturing purposes, 
Le The company proposes to erect a power plant at Ballville and utilize 

the water power of the Sandusky River. Two dams will be built 
ip across the river, ong at Ballville and the second further up-stream. 
a A power-house with a capacity of 2,000 horse-power will be erected. 


NEWPORT, ORE.—At a meeting of the Commercial Club the 
Proposition of installing electric lighting and water systems was 
discussed and a resolution adopted calling upon the city council 
to take immediate action. The city council voted to call a special 
election for the purpose of voting on so amending the charter as 
i. to allow an increase of the limit of the city’s indebtedness from 
| $10,000, as at present, to $50,000, by a bond issue. The election 
will be called as soon as the necessary preliminaries are completed. 


COLORADO SPRINGS, COL.—Four hundred men are at work 
A building the transmission line of the Central Colorado Power Com- 
3 pany into Denver, which work will be completed by November 1. 
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The company will operate in Denver from its Glenwood Springs 
plant. The line: has been completed from Leadville to Dillon: and 
power is now being distributed in Lake and Summit counties 
through the subsidiary company at Leadville. A 45,000-voltage is 
being maintained and this is to be increased to 100,000 volts. The 
construction men are now at work between Glenwood Springs and 
Leadville and the line to Denver will be operated from Dillon, 


over Argentine Pass, taking in Georgetown, Idaho Springs and 
Golden. 


ELECTRICAL SECURITIES. 

While the undertone was fairly firm, the market was extremely 
dull last week and but a small amount of trading was done. The 
action of the Republican National Convention awakened little 
speculative interest, and it is now a question whether much will 
matter now right up to the time of election. Again in some quarters 
there is the belief that these are not factors in the situation; that 
the difficulty will be over when the absolute necessity of supply and 
demand makes it convenient. Railroad earnings have been dis- 
couraging but the crop outlook holds bright. This is about the only 
cheerful sign on the at present dull and cloudy business horizon. 

Dividends have been declared upon the following electrical se- 
curities: National Carbon Company, Cleveland, Ohio; regular 
quarterly dividend of 1% per cent on the preferred stock, payable 
July 1. Seattle (Wash.) Electric Company: a dividend of $2.75 per 
share on the common stock, payable July 15, to stock of record 
July 1. Narragansett Electric Lighting Company, Providence, 
R. I.; regular quarterly dividend of $1 per share, payable on July 
1 to stock of record June 16. American Cities Railway and Light 
Company, of New Jersey; regular quarterly dividend of 1% per 
cent on the preferred stock, payable July 1. Reading Traction 
Company; regular semiannual dividend of 1% per cent, payable 
July 1 to stock of record June 20. Books close June 20 and reopen 
July 2. Bell Telephone Company of Canada: regular quarterly 
dividend of 2 per cent payable July 15 to stock of record June 24. 
Tri-Cities Railway and Light Company; regular quarterly dividend 
of 1% per cent on the preferred stock, payable July 1 to stock of 
record June 23. Americdn Telephone and Telegraph Company: 
regular quarterly dividend of 2 per cent, payable July 15 to stock- 
holders of record June 30. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JUNE 20. 


New York: Olosing. 
Allis-Chalmers common..................... 10% 
Allis-Chalmers preferred.................... 33 
Brooklyn Rapid Transit.................... 46% 
Consolidated Gas......... 0.0.0... ccc cece aee 123% 
General EBlectric.............. 0... c cee ce eee 132 
Interborough-Metropolitan common.......... 10% 
Interborough-Metropolitan preferred......... 28% 
Kings County Electric.......... 0... cece eee 115 
Mackay Companies (Postal Telegraph and 

Cables) common............... cc ccc eeee 65 
Mackay Companies (Postal Telegraph and 

Cables) preferred..............0cccccceeee 641, 
Manhattan Blevated................ 0.00 ees 132 
Metropolitan Street Railway................ 25 
New York & New Jersey Telephone.......... 100 
Western Union (ex dividend)............... 54 
Westinghouse Manufacturing Company...... 49% 

Boston: Closing 
American Telephone and Telegraph......... 117% 


Edison Electric Illuminating................ — 
Massachusetts Blectric.............0... ccc 48 


New England Telephone.................... 111% 
Western Telephone and Telegraph preferred. 621, 
Philadelphia: Closing. 
Electric Company of America............... 10% 
Electric Storage Battery common........... 30 
Electric Storage Battery preferred.......... 30 
Philadelphia Electric....................00. 91%, 
Philadelphia Rapid Transit................. 14% 
United Gas Improvement................... 85 
Chicago: | Closing 
Chicago Telephone...................0cceeee 130 
Commonwealth Edison................00000. 97 
Metropolitan Elevated preferred............. 49%, 
National Carbon common................... 70 
National Carbon preferred..............0e.. 112 
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NEW PUBLICATIONS. 

PUBLIC SERVICE COMMISSION OF THE SECOND DISTRICT, 
STATE OF NEW YORK—fThe Public Service Commission for the 
Second District of the State of New York has published the follow- 
ing decisions: In the matter of the petition of the Terminal Rail- 
way, of Buffalo; in the matter of improvements and additions to 
the railway of the Port Jervis Electric Light, Power, Gas and Rail- 
road Company, and in the matter of the complaint of residents of 
Watertown, Glen Park and Brownville against the Black River 
Traction Company. 


“TESTS OF CAST-IRON AND REINFORCED CONCRETE CUL- 
VERT PIPE”—The University of Illinois, Urbana, Ill., has issued, 
as Engineering Bulletin No. 22, a report on “Tests of Cast-Iron and 
Reinforced Concrete Culvert Pipe,” prepared by Professor Arthur 
N. Talbot. This work was carried out to determine the strength 
of cast iron, concrete and reinforced concrete when employed as 
culverts for railway embankments and when used for sewers. Tests 
were carried out at the testing laboratories of the university be- 
tween November, 1906, and January, 1908. The report includes a 
discussion of mechanics of pipes when subjected to external press- 
ure, descriptions of the materials and test pieces employed, the 
results of a large number of tests under different conditions, and 
a discussion of the results. 


TELEPHONE AND TELEGRAPH. 
JUNCTION CITY, KAN.—Work has been begun at Fort Riley 
by the signal corps on the installation of the new government tele- 
phone system. 


AMSTERDAM, N. Y.—The Automatic Telephone Company is 
making a survey with a view of extending its line to Tribes Hill 
and Fort Hunter. 


LEXINGTON, KY.—Judge John M. Lassing, of Boone County, has 
purchased the telephone plant at Owenton, Owen County, including 
the long-distance and local line rights. James A. Johnson owned 
the plant. The purchase price is understood to have been between 
$12,000 and $15,000. 


SAGINAW, MICH.—A deal has been completed by which the 
Saginaw Valley Telephone Company sells its exchange and system 
in Flint to the Genesee County Telephone Company. The new 
concern has 4,000 subscribers, and will be one of the most impor- 
tant independents in the state, working with the Home company, 
of Detroit, and the local Valley company. 


DATES AHEAD. 

American Institute of Electrical Engineers. Annual convention, 
Atlantic City, N. J., June 29-July 2. 

Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 

National Electrical Contractors’ Association. 
Chicago, IH., July 15-17. 

Michigan Electric Association. Annual meeting. Grand Rapids, 
Mich., August 18-21. 

International Association of Municipal Electricians. 
convention, Detroit, Mich., August 19-21. 

American Society of Municipal Improvements. Annual meeting, 
Atlantic City, N. J., October. 


Illuminating Engineering Society. Annual convention, Philadel- 
phia, Pa., October 6-7. 


Next meeting, 


Annual 


NEW MANUFACTURING COMPANY. 
WILMINGTON, DEL.—The Ricketts Railway Signal Company 
has been incorporated with a capital of $1,000,000. The incor- 
porators are: J. Snyder, J. E. Henderson, Philadelphia, Pa.; H. W. 
Davis, Wilmington. 


INDUSTRIAL ITEMS. 

THE ELECTRODYNAMIC COMPANY, Bayonne, N. J., has ready 
for distribution circulars No. 32 and No. 33, describing, respectively, 
the advantages of motor drive, and the ‘‘Inter-Pole” variable-speed 
motor. 


THE STANDARD ROLLER BEARING COMPANY, Philadelphia, 
Pa., announces the further expansion of its sales organization by 
the opening of a branch office at 327 Jefferson avenue, Detroit, Mich., 
in charge of Ernest L. Smith, recently appointed western repre- 
sentative. 
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THE BUCKEYE ENGINE COMPANY, Salem, Ohio, has pub- 
lished a handsome catalogue devoted to the Buckeye four-stroke 
cycle gas engine. The descriptive matter and illustrations are very 
complete, and the publication is a valuable addition to the litera- 
ture of this subject. 


THE ROSE CITY ELECTRIC CONSTRUCTION COMPANY, 90 
Fifth street, Portland, Ore., has been organized recently by George 
L. Coe and A. C. Benicken, and is in the field to handle a line of 
electrical specialties or act as manufacturers’ representative in 
Portland and vicinity. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadelphia, 
Pa., is describing and illustrating some very interesting applications 
for the electric railway field in the June issue of “The Keystone 
Traveler,” which is issued by the advertising department, 1020 
Filbert street, Philadelphia. 


THE FRANK MOSSBERG COMPANY, Attleboro, Mass., has. is- 
sued a special catalogue devoted to metal reels, spools and beams. 
This catalogue not only covers reels and spools for the entire wire 
manufacturing industry, but also for the textile industry. Copies 
will be sent to any one interested upon request. 


THE HOLTZER-CABOT ELECTRIC COMPANY, Brookline, 
Mass., has issued a supplement to its bulletin No. 302a, illus- 
trating and describing and giving full shipping dimensions and 
weights of the standard type “C” motor-generator. Copies of this 
leafiet will be sent to those interested in keeping their permanent 
catalogue up to date. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in the June 
issue of “Paistery” describes and illustrates panel cutouts for vertical 
and horizontal mains, for vertical mains and horizontal branches, 
and for horizontal mains and vertical branches. There is also some 
very interesting matter concerning the Paiste ground clamp and 
iron panel-box applications. 


THE AMERICAN CONDUIT COMPANY, Chicago, Ill., is mailing 
a card showing a method of laying bituminized fibre conduit for 
underground construction. The company recommends laying bitu- 
minized fibre conduit without any concrete base. By laying the 
ducts in this way a rigid system is secured, with the assurance 
that the cables are well protected and at a minimum cost of con- 
struction. ` 


THE BUFFALO FOUNDRY AND MACHINE COMPANY, Buf- 
falo, N. Y., has recently established a New York office at 143 Liberty 
street, with H. E. Jacoby as resident engineer and manager of the 
office. The company, besides making exceptionally large castings. 
builds vacuum drying and impregnating machinery; vacuum, drum, 
shelf and rotary driers; compressors, pumps, Condensers and the 
Bell steam hammer. 


THE ELECTRIC GOODS MANUFACTURING COMPANY, Boston, 
Mass., on June 1 moved its main office to 144 Pearl street, corner of 
Purchase. At this factory it will continue to handle its extensive 
lines of interior telephones, telephone switchboards, annunciators, 
gas and acetylene ignition apparatus, and “Samson” batteries. The 
company’s jobbing electric light supply branch has been sold to the 
Western Electric Company. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Ninth street and Montgomery avenue, Philadelphia, Pa., has ready 
for distribution a circular describing the Keystone portable volt- 
wattmeter. This instrument is designed primarily for the meas- 
urement of the watt consumption of incandescent lamps and for 
ascertaining the voltage at the terminals of the lamps. It combines 
in one instrument a voltmeter and a wattmeter. Full information 
concerning this instrument will be furnished upon request to the 
company. | 


THE ELECTRIC STORAGE BATTERY COMPANY, Allegheny 
avenue and Nineteenth street, Philadelphia, Pa., has prepared a 
handsome bulletin devoted to car-lighting cells. This bulletin gives 
very complete information and illustrations concerning both the 
“Chloride” and “Tudor” accumulator. In addition to the descriptive 
matter there are complete tabulations giving number of plates. 
discharge in amperes, capacity, normal charge rate in amperes, 
outside dimensions of receptacles, weight of electrolyte in pounds, 
weight of cell complete in pounds, and prices ofthe various elements 
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making up the cells. Copies of this bulletin will be furnished to 
those interested upon request. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., has ready for distribution circulars devoted to 
“Union” enclosed fuses and blocks which it is sending to the trade 
where it is not necessary to refer to the company’s complete cata- 
logue No. 19. The circular just described gives full listings of all 
National Electrical Code standard fuses and blocks. The company is 
also distributing a pamphlet containing information of general use 
for architects and engineers. Copies of this literature will be sent 
to any one interested upon request. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park Place, New York city, has issued a bulletin which is of 
interest to buyers of ignition supplies. This twelve-page folder 
shows the complete line manufactured by the Manhattan Elec- 
trical Supply Company, including spark coils, switches, battery 
connectors, etc. The thoroughly revised edition of the company’s 
pocket-size catalogue, containing 168 pages, entitled “Something 
Electrical for Everybody,” is also ready for distribution, and can 
be had by mailing a postal to the above address. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has fur- 
nished all the transformers used in the new Forest Park amuse- 
ment resort located just outside of Chicago, Ill. Approximately 
2,000 kilowatts in transformers is installed, the power being taken 
from the lines of the Sanitary District of Chicago, which generates 
power from the Chicago Drainage Canal. The sanitary transmis- 
sion system is three-phase, 12,000 volts, which is stepped down 
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to 2,300 volts for local distribution, and again stepped down at 
various points in the park to 110-220 or 440 volts, as desired, for 
operating lamps and motors. 


THE R. D. NUTTALL COMPANY, Pittsburg, Pa., announces the 
establishing of a new department to be devoted exclusively to the 
manufacture of gears and pinions for air-compressors. This com- 
pany has for some time been supplying gears and pinions for all the 
standard makes of air-compressors. It is owing to the rapidly grow- 
ing demand for compressed air in a number of important industries 
that a special department was found necessary. The department 
will be equipped to turn out gears and pinions for the standard 
types of compressors upon short notice, and to better accommodate 
the users of compressors, will carry a complete assortment, from 
which immediate shipment will be made. 


THE STANDARD GAUGE MANUFACTURING COMPANY, 
Syracuse, N. Y., manufacturer of high-grade pressure and vacuum 
gauges, engine and boiler appliances, oil filters, oiling systems and 
exhaust heads, has ready for distribution a new publication on its 
new gauges. Engineers will be particularly interested in the 
Standard model “A” or indicating movement gauges, which are so 
designed that the pressure tube and movements are independent of 
the case, and consequently the accuracy is not impaired by tem- 
perature changes or distortion of the case when gauges are installed. 
The model “B” gauges are designed to meet the usual commercial 
requirements, and, like model “A” gauges, are made in a variety. 
of sizes, types and ranges for all conditions. Gauge parts of dif- 
ferent designs are also shown, together with clocks with standard 
domestic and foreign movements. 


Record of Electrical Patents. 


Week of June 16. 


PROTECTIVE DEVICE FOR HIGH-POTENTIAL SYS- 
TEMS. Richard Apt, Berlin, Germany, assignor to General 
Electric Company. A grounding device formed of a number of 
columns of high-resistance liquid. 


890,593. SYSTEM OF DISTRIBUTION. Albert H. Armstrong, 
Schenectady, N. Y., assignor to General Electric Company. The 
messenger wire of a catenary suspension system for electric 
railways is maintained at an equal, but opposite, potential with 
respect to the trolley wire. 


890,607. RAILWAY SIGNAL. Arba G. Clark, Schenectady, N. Y., 
assignor to General Electric Company. The movement of the 
signal arm operates a quick-break switch in the circuit of the 
controlling motor. 


890,617. ALTERNATING-CURRENT MOTOR. Max Déri, Vienna, 
Austria-Hungary, assignor to Stanley Electric Manufacturing 
Company. A commutator motor, one magnetizing circuit of 
which is supplied through a transformer. 


890,592. 


890,593.— SYSTEM OF DISTRIBUTION. 


890,621. CIRCUIT-CONTROLLING DEVICE. George H. Dorgeloh, 
Schenectady, N. Y., assignor to General Electric Company. A 
starting rheostat with an overload switch controlled from a 
distance. 


890,622. SYSTEM OF MOTOR CONTROL. Edgar F. Dutton, Sche- 
nectady, N. Y., assignor to General Electric Company. The 
controlling and reversing switch is operated through gearing 
by a reversible pilot motor. 


830.627. MOTOR CONTROL. Friedrich Eichberg, Berlin, Germany, 
assignor to General Electric Company. The voltage applied to 
an alternating-current motor is controlled by means of two 
transformers having sectioned secondary coils. 


890,638. VARIABLE-VOLTAGE TRANSFORMER. Edward F. 
Gehrkens, Schenectady, N. Y., assignor to General Electric 
Company. The potential is varied by shifting a portion of the 
transformer core. 


890,722. 


Isidor Kitsee, Philadelphia, Pa., assignor 


890,661. TELEGRAPHY. 
A system 


of one-half to William J. Latta, Philadelphia, Pa. 
utilizing two wires and reversed-current impulses. 


890,664. TROLLEY WHEEL. Thomas Langen, Brooklyn, N. Y. A 
wheel with renewable wearing surface. 


890,679. LIGHTNING ARRESTER. Ezra B. Merriam, Schenectady, 
N. Y., assignor to General Electric Company. A column of con- 
ducting liquid is projected against a conducting shell. 


890,695. COMBINED SIGNAL AND SPRING-JACK. James L. Mc- 
Quarrie, Oak Park, Ill., assignor to Western Electric Company, 
Chicago, Ill. The jack is attached to the signal magnet so that 
insertion of the plug resets the signal. . 


890,697. PROTECTIVE DEVICE FOR UNIPOLAR MACHINES. 
Jakob E. Noeggerath, Schenectady, N. Y., assignor to General 
Electric Company. Overload switches are inserted in the cross- 
connecting conductors. 


890,699. METHOD OF OPERATING INDUCTION MOTORS. 
Robert H. Parker, Schenectady, N. Y., assignor to General Elec- 
tric Company. A method of starting and controlling an induc- 
tion motor with wound circuits by applying polyphase currents 
of different frequencies to both primary and secondary. 


890,718. CIRCUIT-BREAKER. Arthur Smith, Schenectady, N. Y., 
assignor to General Electric Company. The circuit controlling 
the magnet operating the circuit-breaker ‘is itself controlled by 
a manually operated switch. 


890,719. MOTOR-STARTING PANEL. Arthur Smith, Schenectady, 
N. Y., assignor to General Electric Company. A circuit-breaker 
on the rheostat panel is automatically tripped as the controlling 
arm returns to the off position. 


REGULATION OF DYNAMOELECTRIC MACHINES. 
Charles P. Steinmetz. Schenectady, N. Y., assignor to General 
Electric Company. The generator is excited by an alternating 
current of low frequency. 

890,730. VARIABLE-VOLTAGE TRANSFORMER. Matthew O. 
Troy, Schenectady, N. Y., assignor to General Electric Company. 
The magnetic reluctance is varied by rocking a portion of the 
core. 

890,731. STARTING MERCURY-VAPOR APPARATUS. Matthew O. 
Troy, Schenectady, N. Y., assignor to General Electric Company. 
A closed conductor within the tube is brought to incandescence 
by a primary coil without the tube. 

890,737. VARIABLE-RESISTANCE COIL. Herbert A. Wallace, 
New York, N. Y., assignor to the Union Switch and Signal Com- 
pany, Swissvale, Pa. A cylindrically wound resistance and 
means of varying the length in the circuit, 
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890.763. ARC LAMP. Richard Fleming, Lynn,.Mass., assighgr to 


, General. Electric Company. The opesating mechanism fs en- | 


` closed within an inner case to protect it from fumes. . 


890,776. DAMPER FOR THE UPPER HARMONICS OF ALTER- 
NATING ELECTRIC CURRENTS. Maurice Leblanc, Paris, 
France, assignor to Westinghouse Electric and Manufacturing 
Company. Conducting grids of different resistance are em- 
bedded in the pole faces. 


890,679.— LIGHTNING ARRESTER. 


890,781. ELECTRIC TRANSFORMER. Louis Maiche, Paris, 
France. A transformer without magnetic core, short in length, 
with the primary winding enclosed within the secondary. 


890,783. SWITCHING ELECTRIC CURRENTS. Samuel W. 
Mauger, Schenectady, N. Y., assignor to General Electric Com- 
pany. Selective switches are provided for connecting the feeders 
to the generators. 


890,827. BATTERY. Adolph T. Vigneron, Providence, R. I., as- 
signor of one-half to Herbert B. Vigneron, Providence, R. I. 
A battery box with automatic connections. 


890,840. POLE CHANGER. William E. Butler and Morgan L. 


Lane, Omaha, Neb. A pole changer for telephone ringing 
circuits. 


890,850. TELEPHONIC PROTECTOR AGAINST ELECTROMAG- 
NETIC EFFECTS. Celio Duó, Buenos Ayres, Argentina. A 
coil built up of a series of separate windings. 


890,856. ELECTRIC HEATING DEVICE. William S. Hadaway, 
Jr., East Orange, N. J., assignor to Hadaway Electric Heating 
and Engineering Company. The heater is formed of a flattened 
helix of metallic ribbon having a large current-carrying capacity. 


890,857. CULINARY APPARATUS. William S. Hadaway, Jr., East 
Orange, N. J., assignor to Hadaway Electric Heating and Engi- 
neering Company. An electrically heated cooking utensil. 
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890.891. INSULATOR PIN. Conrad J. Dorff, Chicago, lil., as- 
signorto Frederie Greer, ‘Chicago, It. An angietfon pin- 


890,908. TELEPHONE DIRECTORY. William R. Hunter, Kanka- 
kee, lll. The addresses are written on a drum placed within a 
protecting casing. 


890,911. PRINTING TELEGRAPHY. Isidor Kitsee, Philadelphia, 
Pa. The printing characters are selected through impulses of 
like duration but following one another in unequal succession. 


890,942. ELECTRIC SWITCH-THROWING MECHANISM. William 
H. Turner, Leeds, England. The track-switch is moved by a 
cam actuated by a coil and plunger magnet. ' 


870,776.—DAMPER FOR THE UPPER HARMONICS OF ALTERNATING 
ELECTRIC CURRENTS. 


890,960. ELECTRICALLY OPERATED ADDING MACHINE. Roy 
L. Burd, Detroit, Mich., assignor to Burroughs Adding Machine 
Company, Detroit, Mich. The small motor attached to the ma- 
chine supplies the power for carrying out the operations. 


890,971. SPEED REGULATOR FOR DYNAMOS. Otto H. Brickson, 
Minneapolis, Minn. A frictional drive ceftrifugally controlled. 
890,979. MULTIPLE-SERIES RELAY CONTROLLER. Clark T. 


Henderson, Milwaukee, Wis., assignor to the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. An automatic motor- 
starter, the rheostat switch being controlled by switches each of 


which is itself closed and opened by the preceding and succeed- 
ing switches. i 


890,982. ROTARY FIELD. MAGNET. Jack Hissink, Berlin, Ger- 
many. The magnetizing coil is wound in uniformly distributed 
slots of progressively increasing width. 


890,988. ELECTRIC COIL AND METHOD OF PRODUCING SAME. 
Isidor Kitsee, Philadelphia, Pa. The coil is built up of inde- 
pendent windings insulated from each other. 


891,018. POWER METER. Charles E. Vawter, Jr., Blackburg, Va. 
A transmission dynamometer in which the torque on the driv- 
ing shaft determines the relative positions of field and armature 
of a small dynamo. 


891.039. ELECTRICAL CONTACT TERMINAL. Charles W. Clif- 
ford, Trenton, N. J. A contact terminal for fuse plugs. 


891,049. CROSSING PROTECTOR FOR HIGH-TENSION LINES. 
John F. Dostal, Denver, Col., assignor of one-third to William 
J. Baker and one-third to Clifford W. Humphreys, Denver, Col. 
The span wire is attached to a hook fitting in a spherical socket. 


90,722. — REGULATION OF DYNAMOELECTRIC MACHINES. 


$90,858. ELECTRIC HEATING DEVICE. William S. Hadaway, Jr., 
East Orange, N. J., assignor to Hadaway Electric Heating and 
Engineering Company. Successive turns of the heating element 
are separated by rods of different thicknesses. 


890,866. CONTACT BOX FOR ELECTRIC RAILWAYS. George H. 
McFeaters, Johnstown, Pa., assignor to the Lorain Steel Com- 
pany. A box for a surface-contact railway system. 


890,887. PROCESS OF RECOVERING COPPER FROM COPPER- 
BEARING SOLUTIONS. Luis Amenábar, Coquimbo, Chile. 
The solution is circulated and electrolyzed by a current of great 
density. 


801,018.—PowER METER. 


891,123. TROLLEY. John C. Wilkins, Swissvale, Pa. Spring-con- 
trolled guides extend over the trolley wheel. 


891,221. TRAIN-LIGHTING SYSTEM. Joseph L. Woodbridge, Phil- 


adelphia, Pa. A dynamo having an armature with two windings 
and three brushes. 


891,223. PROCESS FOR MANUFACTURING THE FILAMENTS 
OF ELECTRIC INCANDESCENT LAMPS. Werner von Bolton, 
Charlottenburg, Germany, assignor to Siemens & Halske Aktien- 
gesellschaft, Berlin, Germany. A filament of metallic tantalum 
is produced by heating the metal in pulverulent form until the 
separate particles unite metallically. 
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